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Abstract
Advances in technology such as increased Internet access and digital multimedia

provide opportunities for developing innovative teaching and learning materials.
Learning theory supports the use of computer based learning materials in providing
flexible access to self-study materials,. which can be tailored to the needs of specific
| courses and may appeal to students with a wide range of learning styles. There is
some evidence to support the use of these technologies in facilitating learning but
evaluations only apply to specific learning materials in the environment in which they
were tested. Students of Health Sciences need access to clinically relevant self-study
materials allowir}g feedback and facilitating understanding and application of
knowledge. Identification of potential areas where computer-based resources can be
used to support students’ self-study has informed the development of three differently
focussed compﬁter-based self-study packages. The Movement Analysis, M_anﬁal
Therapy and Stroke packages were developed using the assessment software
Questionmark Perception and linked video clips. These packages were integrated into
the modules they were designed to support and evaluated by the different groups of
Health Science students taking these modules. The evaluation compriséd a
questionnaire to investigate students’ attitudes and the use of tracking data from the
Manual Therapy and Stroke packages to moknirt;ristudents’ activity with the packages.
Students exhibited positive attitudes towards all the packages, the Stroke package
format proving the most popular Although the MSc (pre registration) physiotherapy
student group found the Manual Therapy and Stroke packages beneficial they were
significantly less positive towards different features of these packages. Otherwise no

significant differences were found between different course groups, ages and genders

of students using these packages. Analysis of the tracking data revealed significant

positive correlations between the amount of times students accessed the packages and

ii



their improvement in self-study scores for both the Manual Therapy and Stroke
packages. The time spent using the packages and students’ self-study scores for the
Manual Therapy package were also significantly positively correlated. Correlations
between student access and test score were not significant. In conclusion these
packages .provide' appropriate and effective self-study materials for the groups of
students studied. Development and updating of these and similar packages should be
continued and further research is required to evaluate their effects with larger samples

of students and further investigate the relationship between package use and test

SCores.
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Introduction

Changes in health professional education

This project has been developed to support students in physiotherapy, occupational
therapy and sports and exercise science students. The term health science in this case
refers to students studying in the School of Health Sciences at the Robert Gordon
University, including diagnostic radiography, and its use is extended to include
courses of this nature conducted elsewhere. The term health professional is'used to

refer to the professions represented by the Health Professions Council, which does not

include Sports and Exercise Scientists.

The education of health professionals has undergone signiﬁéant changes over the last
twenty years. In the past physiotherapy and occupational therapy courses were taught
in hospital based schools, in a model similar to that of nurse training. A national
syllabus was dictated by the Chartered Society of Physiotherapy and students sat
national examinations. Schools had small numbers of students and a high student /
staff ratio. Although teaching was mainly didactic and classroom based there was a
large practical element. The percentage of teaching time spent in contact with students
was high as schools operated with few vacations and terms rather than semesters. Less
emphasis was therefore placed on direéted and self study activities other than
revision. Physiotherapy and Occupational Therapy students require to undergo a
minimum of 1000 hours of clinical education, which usually takes the form of work
based placements in four to six week blocks in different clinical areas. It is important

that students have a variety of placements, which they are required to prepare and
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study for. Clinical placements were undertaken usually within local hospitals and

therefore could be either part-time, with students returning to school in the afternoon,

or full-time.

In 1990 there was widespread validation of physiotherapy degrees by higher
education establishments; curriculum changes also took place which brought a shift
away from the prescriptive national syllabus to an indicative guide to course content
in line with the Chartered Society of Physiotherapy’s requirements. By the end of
1993 physiotherapy had become an all-degree-entry profession (Barclay- 1994).
Occupational Therapy education followed a similar route and in 1991 the first
combined occupational therapy and physiotherapy school was started at the
University of East Anglia (Barclay 1994). The change to university education was
seen is a very impdrtant positive step for allied health professionals such as
physiotherapists, occupational therapists and diagnostic radiographers. Palastanga
(1990) postulates that the move to this type of higher education will empower
physiotherapy graduates with the knowledge and skills required to become critical

thinkers and thus carry out research to improve the evidence-base underpinning the

physiotherapy profession.

Adapting to university teaching has been challenging for educators of health
professionals. Courses have evolved to include professional issues and research
components. Clinical placements are usually full time and students may have to travel
and stay a significant distance from the university. These developments along with
increasing student numbers ;a.nd effects on the timetable inflicted by semesterisation

have necessitated changes in the delivery of teaching and learning to achieve the



desired learning outcomes. Educators can no longer continue to teach their students in
the ways that they themselves were taught but must use innovative strategies to

overcome limited contact time while fostering more student-centred learning

approaches consistent with university education.

Changes in technology

The last decade has seen major. advances in computer based technologies. These
technologies haye also become much more widely available and accessible in terms of
cost and ease of use. In particular, access to the Internet has vastly increased, and with
the advent of broadband, become much faster. Many universities have invested
substantial amounts of money and resources in upgrading their computer systems and
developing their internal web-sites to provide virtual leaning environments.
Unfortunately, as Ayers & Grisham (2003) comment despite the amount of
technology available the vast majority of teaching and learning proceeds as it has for
generations; isolated and sometimes insulated from the powerful networks we use in
the rest of our everyday lives. Ayres & Grisham (2003) also suggest that those who
have done the most to enhance the use of technology are librarians who have
revolutiopised the management of information. Another area of education embracihg
these new technologies is distance learning. Much of the pedagogical research '
conducted kin relation to computer based or assisted learning, or e-learning as it is
more recently described, has been conducted in the distance learning environment.
Campus based courses have been slow to adapt their teaching and learning to make
use of these technologies. Milliken & Barnes (2002) illustrate this with a quote from

Ruth (1997 p.1) who remarked “while a medical doctor from the previous century -



would not recognise the technology in today’s hospital, a college professor from that

era, would see virtually no change in the tools of education.” :

There is a danger that pressure on lecturers to make use of these expensive materials
will lead to their incorporation into learning without sound pedagogical underpinning.
Conole & Oliver (1999) designed a pedagogic toolkit for embedding the use of
computer and informatic;n technology into the curriculum. They suggest the following
steps are taken when considering restructuring a course or module:
1. Review the existing course to identify strengths and weaknesses
2. Identify suitable teaching .media
- Use an elimination table to select the most appropriate teaching media for the
course considering preparation time, flexibility of delivery, educational
interactions and local factors affecting media use.
These suggestions illustrate the need to use technology with specific learning
requirements in mind and in a way that will hopefully improve the learning
experience. This project arose from the identification of weaknesses in particular
learning situations. Video technology was identified as a means of providing students
improved opportunities to visualise required course materials. It was also important
that students were able to interact with these videos in various ways and to receive
feedback on these interactions. At the start of the project technology was beginning to
be developed which would facilitate the accessibility of interactive video clips and
over the course of the development and evaluation of these new learning materials
significant advances in this technology were made. This thesis therefore describes the

development and evaluation of computer assisted materials in relation to the learning



needs and outcomes they were required to address and how this evolved as the

'technology advanced.

Plan of thesis

Chapter 1

The first chapter is a review of the relevant literature and begins by presenting the
underpinning educational theories relevant to health professional studénts in higher
education. The relationship between‘ students’ learning styles, preferences and
attitudes towards computers and e-learning is then examined. The last section reviews
research into the use and evaluation of e-learning in health related courses. The
chapter endé with a summary and describes the aims and objectives of the project.
Chapter 2

This chapter describes the development and evaluation of three computer based
learning packages desiéned to supplement different modules in courses for health
professionals. These are described in the order they were developed: the Movement
Analysis package and pilot study, the Manual Therapy package and the Stroke

package. The development and evaluation objectives specific to each package are

presented.

Chapter 3

This chapter presenfs the results of the package evaluations. It is divided into four
sections. The results of each package are discussed sequentially and the fourth section
.presents the findings of the comparison of the three packages.

Chapter 4

This ﬁﬁal chapter discusses the findings in relation to key findings, strengths and

weaknesses of the project and future developments and implications for teaching and



learning in this area. The chapter ends with a summary of conclusions drawn from the

findings and this discussion.



Chapter 1 Literature Review

Introduction

A literature search of the following databases was carried out ERIC, MEDLINE,
CINHAL, Science Direct and Ingenta. Keywords used were education, learning,
computers, e-learning, corr;puter-based learning, health sciences, health, students,
physiotherapy, occupational therapy, sports science, professional allied to medicine,
health professionals, higher education, adult learners, learning theory, evaluation,
developmént, integration. The key words were combined using Boolean operators
and/or. Articles were chosen which ﬁad direct relevance to the study and restricted to
those written in the last 15 years excepting those who were deemed highly relevant or
key to their field of knowledge. Availability of an English translation was also

necessary and an attempt was made to restrict journal publications to those that were

peer reviewed.

The literature feviewed will be discussed by first describing the theories of learning
underpinning higher education. Theories relating directly to best practice in e-learning
-are rélatively new in their de\}elopment and ten;i Eo relate mostly to distance and open
learning. Learning theories, however, should be used to underpin the rationale for the
development of all instructional design whether classroom or computer based. This
literature review Will ‘therefore initially consider learning theories relating to students
in higher education, in particular those relating to Health Science students and the
particular professional skills they are required to develop. As the aim of this project
was to develop e-learning packages to facilitate self-study, the next section considers

theories and previous research informing best practice in the use of technology for



self-study and assessment. The following section will discuss the relationship between
learning styles, preferences and attitudes of students and computer based learning / e-
learning, The final section will discuss previous research in e learning, particularly in

relation to its use and evaluation within health related courses.

Learning theories relating to health science students in higher

education.

The university student is generally considered aﬁ adult learner. Knowles (Knowles
1990) describes adult learners as responsible for self directing their own lives ér being
self directed learners. He also suggests an andragogical higher education environment
providing instruction for adults, which focuses more on the process and less on the
content being taught. Strategies such as case studies, role-playing,A simulations, and
self-evaluation should be used to facilitate self-directed learning. Instructors should
adopt a role of facilitator or resource rather than lecturer or grader (Knowles 1990).
In Scotland students attend university from the age of 17 and inany of these students
have arrived stra';ght from school. It is difficult for many of them to make the
transition from the pedagogical learning environment of school to that described by
Knowles as the andragogical environment facilitated at university (Knowles 1990).
This difficulty was recognised by Lawton (1996) and she suggests that students
arriving at university will need guidance and support during the course to develop into
an adult “andragogical” learner. Ellington & Earl (1996) suggest that at entrance-to
university, studénts adopt Piaget’s formal operational staée of learning as according to
this learning theory most children will have reached this level of cognitive
development by the age of fifteen. The stages of learning described by Piaget

represent the development of four cognitive structures: sensorimotor, preoperations,



concrete operations and formal operations which are part of the normal process of
child development (Brainerd 1978). On reaching this fourth stage of formal operation
one becomes capable of abstract thinking. These cognitive structures change through
the processes of adaptation, assimilation and accommodation, where the cognitive
structure is eventually developed to make sense of the environment. For cognitive
development to take place there are constant efforts to adapt to the environment
through assimilation and accommodation (Piaget 1970). The implications of this
fheory for those involved in designing teaching and learning expériences suggests the
use of activities or situations, which will engagé learners and encourage assimilation,
challenge and actively involve students at their appropriate cognitive level (Brainerd
1978). Thus students at university should be challenged with activities which facilitate
and further develop abstract thinking. Learners may be disadvantaged, however, if
they have not yet fully developed to this level and attempts should therefore be made
to identify students who are struggling with activities of a higher cognitive nature and
support them at the -appropriate level. For example if their ability to retain and
understand basic information is poor it will be difﬁculf for them to adapt and apply
this knowledge to other situations through abstract thinking. Activities which allow
students to test themselves and identify their knowledge and understanding of a
subject would therefore be beneficial in identifying weaker areas which may then be
addressed, either by the student themselves or with support from a tutor. Activities
such as this would allow the student to be supported when necessary but also places

some responsibility for identifying and responding to gaps in cognitive skills on the

student as suggested by Knowles (1990).



Many of the theories relaﬁng to adult learning imply that students should indeed
take responsibility for developing their own cognitive abilities. Based on the theories
of Gagne, Knox (1977) believed students in higher education are capable of concept
learning, acquisition of rules and problem solving. This supports Knowles’(1990)
description of andragogy, which suggests that adult learners value the use of problem
based approaches to learning that take their prior experience into consideration and
integrate‘with the demands of their every day life. Bruner’s (1966) constructivist
learning theory also includes the themes of active learning and the construction of
new ideas and concepts based on prior knowledge. This theory suggests that the
learner selects and transforms information, constructs hypotheses and makes decisions
relying on a cognitive structure to do so. The cognitive structures, or schema, provide
meaning and organisation to experiences and allow individuals to go beyond the
information given (Bruner 1966). From this theory of learning Bruner (1966)
developed principles of instruction in order to facilitate learners construction of their
own learning. These can be summarised as follows;

1. Instruction must be concerned with the experiences and contexts that make the
student willing and able to learn.
2. Instruction must be structured so that the student can easily grasp it.

3. Instruction should be designed to facilitate extrapolation and fill in the gaps.

These principles of instruction are designed to promote the construction of new
schemas of knowledge, the organisation of which contributes to the students’
understanding of concepts ultimately allowing students to solve related problems. The
short term or working memory, which initially processes the information taken in by

the student, is limited. As the learner becomes more familiar with material and begins
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to construct their own meaning (schema) if is stored in the long-term memory. Most
cognitive scientists believe that the storage capacity of long term memory is unlimited
(Kirschner 2002). The ability of the' working memory to handle information is
affectéd by its capacity and therefore if overloaded with more information than it can

process, the formation of schemata is less likely to occur. This is known as Cognitive

Load Theory (CLT) (Sweller et al 1998). The instructional implications of this theory

suggest using teaching and learning methods designed to reduce working memory
load and facilitate changes in long term memory associated with schema acquisition.
Kirschner (2002) describes working memory load in terms of germane cognitive load.
The cognitive load imposed on the learner by the characteristics of the instructional
material is known as intrinsic cognitive load and t.he effort to process unnecessarily
complicated or badly designed instructional materials is e);traneous cognitive load. It
is recognised that intrinsic cognitive load cannot be altered but effective instructional
designs should decrease extraneous cognitive load and increase germane cognitive
load while ﬁaintﬁﬂng total cognitive load withiﬁ the limits of the working memory
(Kirschner 2002). ”["his theory has direct implications for designing instructional
materials, particularly those requiring the student to self-study without the help of a
tutor to facilitate interpretation of information. Mayer (2003) presented students with
different types of self-study materials in a series .of 4 experiments. These experiments
demonstrated that the most creativ_e responses to problem solving activities were
given by students presented with information which included multimedia (words and
graphics; animated or still) that was contiguous, did not contain extraneous
information and was personalised. Gains in understanding, measured by tests of
problem-solving transfer, of 36% to 116% were achieved. Effect sizes ranged from

0.48 to 2.16, with most averaging above 1.00. These findings were evident whether
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the students were given this information in a conventional paper based form or on a
computer screen. They concluded that the principles of instructional design do not
change when the learning environment changes and the cognitive process of selecting,
organising and integrating information from both verbal and visual channels is the key
to meaningful learning. These findings are based on significant empirical results
gathered over several years through robust experiments. This research therefore

allows developers of multimedia learning tools to apply these principles of

instructional design to promote maximal Cognitive gains.

Learning theories relating to clinical practice

While it is useful to consider cognitive learning theories when designing and
developing learning experiences for students in higher education, it is also necessary
to consider the full picture of skills required to achieve desired competencies and
capabilities, particularly in vocational professional courses. The Chartered Society of
Physiotherapy (C.S.P.) describes professional competence as:

¢ A responsibility to ensure the safety and efficacy of practice

e An ability to think critically about practice, learn from this and apply the learning
to subsequent professional activity

A recognitibn that competence does not exist in a vacuum but is affected by
individuals’ interaction with others and the context in which they work

A recognition that competence, and therefore scope of practice develops over time
* An ability to deal with the routine and the non-routine.

(C.S.P 2005) B |

For most health professionals it is therefore imﬁortant not only to remember how to

treat patients with particular problems but to adapt to the individual needs of each

12



patient within the specific context in which interventions are taking place. Tutors are .
faced with ensuring that students have assimilated the required knowledge and
understanding and may concentrate on ensuring coverage of required content in their
learning activities. Activities encouraging students to think deeply about this new
information and construct their own meanings allowing new applications of this
knowledge may take second place due to time constraints. It is therefore sometimes
tempting for students who are unable to constructively apply their knowledge to
assimilate a “recipe book” of solutions to particular clinical problems but tﬁis
approach lacks flexibility in tailoring of interventions to the needs of the individual.
Within health science education it is important for students to reason clinically while
appreciating the context of their practice. Clearly the acquisition, understanding and
application of knowledge to solve problems is an important part of the learning
required to become a competent clinician. However a lack of appreciation of the
context in which the problem occurs and lack of ability to critically evaluate practice
could lead to professionals being unprepared for clinical situations beyond the routine

and failing to continue developing their competence.

Ironside (2005) also recognises this problem and argues that a cognitive pedagogical
approach alone is insufficient, where thmkmg is evidenced by the student’s ability to
memorise, recall, and apply knowledge to solve particular clinical problems. She
suggests that this approach can lead educators to focus on ensuring coverage of
“essential content” rather than drawing on the need for an experiential base, which
allows the application of this knowledge in various clinical situations, rather than

remembering formulaic solutions to problem. Ironside (2005) conducted qualitative

investigations which involved interviewing tutors and student nurses about their
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experiences of new pedagogical approaches to learning. Following this résearch she
suggests that a narrative pedagogy, which encourages students to explore different
clinical situations and analyse the complexity of these situations, may lead to the
development of deeper clinical reasoning processes constituting professional
competence. Her research raises questions about the emphasis piaced on content
memorisation in the teaching of student nurses but this research does not provide

empirical evidence that adopting narrative pedagogies affects the way in which

students learn.

Experiential learning plays an important part in increasing the significance of
cognitive learning through addressing the needs and wants of the learner. Rogers
(1994) suggests that learning be facilitated through student involvement and personal
interest, direct confrontation of practical problems and self-evaluation in an
unthreatening environment. This pedagogical approach places the onus of learning
firmly on the student, however Bandura (1977) states that:

“Learning would be extremely laborious, not to mention hazardous, if people had to
rely solely on the efforts of their own actions to inform them what to do.”

His social learning theory suggests that people learn by modelling the behaviour of
others and that for the behaviour of the learner to change there must be continuous
reciprocal interaction between cognitive, behavioural and environmental influences.
He stresses the importance of symbolic rather than overt rehearsal, which codes the
behaviour into words, labels or images resulting in better retention. This modelled
behaviour is more likely to occur if the model is similar to the observer and has
admired status (Bandura 1977). Vygotsky’s (1978) social develop‘ment theory concurs

with the importance of social interaction to facilitate learning. He states that for full
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cognitive development to occur social interaction is required. Experiential and social
learning pedagogies are particularly relevant to physiotherapy and other health
science studehts. These professions necessitate the acquisition of practical skills
requiring demonstration from qualified practitioners and practice through self-study
and self-assessment from the student in order that they carry out these techniques
effectively and appropriately in the care of their patients. If properly supported in their
self —study activities students may gain more from practical and workshop sessions
using experiential and social learning. Activities such as these, if properly facilitated
could allow students to not only embed the necessary knowledge and techniques in
their cognitive schema but also facilitate deeper discussion of the related clinical
practice and allow students to develop flexible thinking’ about their application in

different contexts of practice.

Bahn (2001) discusses the relevance of Bandura’s social learning theory to student
nurses and comments that although health science professions have made extensive
use of practice based learning it takes more than just placing a student in the practice
environment to facilitate the acquisitidn of practical skills. She suggests that in
demonstrating practical skills, verbalisation of behaviour by experienced practitioners
can identify aépects of ‘a task not clearly visible. She also suggests that videos may
help to ensure that the learner has observed all the elements of required behaviour as
they can be re-visited and used as a basis for discussion and self-assessment (Bahn
2001). Lave & Wengef (1991) describe situational learning as a “community of
practice” and suggests the presentation of knowledge in an authentic context. Videos
could thus allow students to access more authentic materials, such as real patients, in

the university setting. Patients would not normally be encountered in the theoretical

15



university setting and students would have to wait until clinical placement to apply
their knowledge and techniques in an authentic clinical setting. Videos, although not
providing a “hands on” experience could allow students to visualise the types of
clinical problems patients may present with. In the case of physiotherapy and
occupational therapy these images are more authentic than static pictures as these
professionals are concerned with improving the physical and mental function of

patients and videos allow the interpretation of patients’ movement and

communication.

Kelly (1999) identified the stress experienced by new graduate nurses due to the
pressure they feel to “fit in” to the practice environment and the importance of
preparing students to make the transition between academic learning and the
workplace. It is important therefore to find authentic ways of allowing students to
develop their practical skills with opportunities for practice and self-assessment.
These self-assessment materials should increase germane cognitive load and minimise
extraneous cognitive load. Students, having a sound grasp of basic principles; would
thus gain more from practical tutorials and workshops through discussion relating to
different applications and contexts. This may in turn lead to an improved sense of

self-competence and thus possibly reduce students’ anxiety toward practice based

" learning,
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Using learning theories to facilitate clinical competence.

In considering the desired behaviour of competent practitioners it may be that a

combination of cognitive, experiential and social approaches to learning is needed to

facilitate adquisition of desired skills for competent clinical practice. Diekelmann

(2001) notes that these pedagogical approaches are not mutually exclusive and can co-

occur. Kaufman (2003) described how andragogy, self efficacy, constructivism and

reflective practice theories can be applied and related to medical teaching and learning

and suggests seven principles to guide teaching and learning in medical education,

allowing these theories to be converted into practice.

1.

2.

The learner should be an active contributbr to the educational pfocess.

Learning should closely relate to understanding and solving real life problems.
Learners’ current knowledge and experience are critical in hew learning situations
and need to be taken into account.

Learners should be given the opportunify and support to use self-direction in their
learning. |

Learners should be given the opportunities and support for practice accompanied
by self-assessment and constructive feedback from teachers and peers.

Learners should be given opportunities to reflect on their practice, this involves
analysing and assessing their own performance and developing new perceptions
and options.

Use of role mbdels by medical educators has a major impact on learners. As
people often teach the way they were taught, medical educators should model
these educational principles with their students and junior doctors. This will help
the next generation of teachers and learners to become more effective and should

lead to better care for patients.



This last principle reflects the educational role of many health practitioners and the
importance of setting good educational examples to our students. Through
demonstrations in the practical class setting tutors act as role models for students.
Video enhanced self-assessment materials could not only increase students’ exposure
to tutor demonstrations but also allow them to view the interactions of qualified
therapists with patients before their clinical placements. In health science education
we should therefore provide students with opportunities for practice and self-
assessment which are clinically relevant and build on the learners’ prior knowledge
and learning needs. Feedback is also essential to allow students to reflect on their
performance and continue t§ develop their knowledge and skills. Video technology
may be &ery useful in helping tutors to achieve this. With this in mind, the next
section will examine how opportunities for self study, practice and self assessmenf
may be increased by using technology to enhance access to clinically relevant
materials which allow practice related self assessment with feedback and are

integrated into the campus based curriculum.

The use of e-learning for self-study.

To encourage students to take increased responsibility for their own learning,
construct their own learning experiences and therefore become active learners they
should experience learning activities supportiv;e of self-learning. Traditionally these
materials have been provided through directing students to book chapters to answer
particular questions. Video or sound based materials are generally stand-alone or have
been designed with generic subject objectives in mind which may not be obviously

clinically relevant or specifically related to prior learning. Computer-based
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technologies allow more flexible access to integrated multimedia such as hyperlinked
text, video and sound rather than having to rely on the availability of such materials
from the library. It therefore seems logical to use them to develop self-study materials
to support specific course requirements. Learning theories relating to self-study aﬁd
studies investigating the use of these technologies will be discussed in this section to
allow identification of best practice in this area. |

Rowntree (1990) recognises that even in conventional instruction learners spend time
learning on their own from existing materials such as books and journals but
acknowledges that private study materials are rarely created specially for them with
their needs and courses in mind. Thus for student centred learning to occur these
activities should be structured to relate study to the required learning outcomes of the
course or module and allow students to assess their own performance and abilities
thereby encouraging reflection and identification of further learning needs.
Schuttenberg (1984) suggests that students should be encouraged to participate in the
diagnosis of their own learning needs. This is supported by Cennamo & Dawley
(1995) who state that self tests allow students to bypass information~théy find

unimportant or unnecessary and therefore structure their own learning.

Rogers (1994) sees the teacher as the facilitator of learning and stresses the
importance of self-pacing and tﬁe applicability of learning to the student. Teachers
and tutors should therefore be closely involved in the development of specific self—
study materials to ensure relevance to prior learning, clinical requirements and
module learning outcomes. Teaching staff’s reluctance to use emerging technologies

to’ facilitate learning has been identified as a barrier to their uptake whilst lack of
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training and low rewards for innovative teaching and learning were identified as
potential reasons for this gAlbright 1996). Tutor reluctance has resulted in much of the
development of these technologies for learning being carried out by educational
technologists or staff interested in and confident with computer technology. Staff
identifying a potential use for technology in their modules and courses should
therefore be encouraged to seek support from information and educational
technologists to ensure that computer-based learning materials are applicable to the

specific learning situation.

If computer-assisted learning programmes are to be seen as a way forward in
providing self-study materials tailored to meet both the needs of the student and the
learning outcomes of the course it is not only staff who may require support in their
use. Howatson-Jones (2004) comments that nurses offered access to post qualification
- web-based courses requiring this form of self study may be reluctant to take part in
these activities if they have little previous experience of this fype of activity. She
suggests preparatory courses, which include this type of learning, to alleviate anxiety
about web-based learning. However, rather than having to design introductory
modules to support post-graduate web based courses, benefits may be gained by
exposing undergraduate students to this type of study at a level relevant to their
learning needs. This could serve not only to increase their access to self-study and
practice but also prepare them for distance learning web-based activities and courses
designed to support their continuing education once qualified. It must be remembered
that these students may also lack exposure to this type of learning and should

similarly receive support and proper introduction to these new methods of self-study.
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Sorge et al (1991) suggest that if learners are high in computer knowledge, low in
anxiety and highly motivated they should need less human intervention.

Honey (2000 p.1), however, has doubts about the effectiveness of e- learning once the
initial novelty has worn off. He says that motivation may dwindle as formal learning
is:

“Difficult to sustain when it is discretionary and tackled as a solo pursuit”

He also warns against the assumption that people know how to learn and says that:
“Churning things out on a hit and miss basis, but on a screen instead of paper, and
maintaining that it caters for peoples needs, simply will not do.” |

He suggests that e-learning can make use of its flexibility and reach if it focuses on
the learning process and harnesses its ability to adapt to different learning styles. E-
learning’s’ flexibility allows tutors to tailor specific content delivery in a variety of -
different ways such as written words, pictures, animation, sound and numbers to
allow students with different preferred learning styles to choose how they interpret
this content. It also allows easy access to the information, and if web-based, remote
access is facilitated. Self-tests incorporating timely feedback can be designed relating
to specific learning outcomes and delivered as appropriate. Lawton (1996) suggests
that if information given in self-learning is related to the adults existing knowledge
then there is more chance of learning occurring. It has been theorised that exposure to
multiple representations of required knowledge can facilitate the traﬁsfer of this
knowledge beyond the initial learning situation (Spiro et al. 1992). It is also suggested
that these representations are case based and that knowledge sources are highly
interconnected (Spiro et al. 1992). It would therefore be important to ensure that self-
study materials are very closely linked to the learning outcomes and required

knowledge content of the modules they are designed to support, while providing an
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alternative representation of that information. In this way providing adult learners
with the opportunity to sit down quietly and consolidate knowledge with structured,
relevant, self-study materials that allow self-assessment and give feedback could

prove a very, motivating and rewarding experience.

Experiential Learning and feedback

Kolb (1984) postulates that for experiential learning to occur the situation must
allow active experimentation, reflective observation, concrete experience and abstract
conceptualisation. Percival et al (1993) suggest that it is difficult to know whether
these components of experiential learning should occur sequentially and if so where to

start. A more flexible approach is suggested by Race (1994) illustrated below;

Ripples on a Pond

From; Using feedback to help students learn (Higher Education Academy Publication)
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The ripples are interconnected and allow inward connection as well as outward. This
model allows feedback to be taking place while the learner is doing and digesting and
therefore to continue doing while receiving feedback and digesting this. Wanting and
needing refers to the motivating factors stimulating students to learn, for some
students this may be getting a good mark in the assessment, for others the
preparedness for clinical placement may be more motivating. Feedback has an
important role to play in motivating students through positive reinforcement and
allowing the identification of further learning needs. Doing refers to the activities
facilitating the assimilation and accommodation of knowledge, which may occur
through concrete experience, observation and active experimentation. Digesting
allows students to reflect on these experiences and their feedback and thus make sense
of the information through consolidation and application of their knowledge to other
situations. The phases of doing and digesting in Race’s (1994) model could be said to
relate to Kolb’s (1984) phases of experiential learning where doing involves active
experimentation and concrete experience and digesting entails reﬂective observation
and abstract conceptualisation. The notion that con'lputer based learning contributes
well to this model of learning is supported by Race (1994) as it can motivate through
stimulating media such as video, learning by doing occurs through interaction with
the material and this is enhanced when feedback is given. Digesting is facilitated as
the student can repeat their use of the materials as often as they wish and in the way
that they choose. Some disadvantages of this type of feedback are also suggested by
Race (1994):

® The tutor cannot tell to what extent students are benefiting from this feedback.

® Students who don’t understand may not be able to get more depth of feedback

from the tutor.
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¢ Students may not retain the feedback as they move from one screen to another.

Awareness of these potential problems allows developers of computer-based self-
study materials to take steps to alleviate them and investigate the extent to which they
have been successful. Wolfson (1996) states that adult students using computer
assisted learning programmes prefer to have someone nearby to help them if they
need it. It is therefore important when introducing learners to computer assisted
learning that they are not de-motivated by lack of confidence as fhis may affect future
interactions with this form of learning. Supporting learners as they take their first
steps with this type of learning medium is therefore crucial and it may be that in the
early stages the presence of a tutor will help to facilitate this confidence. If students
who don’t understand their immediate computer-based feedback need further
clarification from a tutor an on-line discussion group may allow immediate reporting
of the problem and prdmpt a reply from the tutor, other students with similar
misﬁnderstandings can then share this information. Campus based students also have
the opportunity to raise misunderstandings in face to face sessions, providing a basis
for further discussion of the topic. In this case it would be important for the self-study
materials to be fully integrated into the module and for the module teaching staff to
have an awareness of the self-study materials, possibly through being involved in
their development. Integration and discussions of this nature could enable tutors to
examine how students are retaining the feedback they receive and whether they are
benefiting from it. Further, investigation of students interactions with this type of
feedback when developing computer based self study materials will allow more

formal evaluation of whether this is the case and how best to alleviate these problems.
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Deep, surface and strategic approaches to learning.

Ellington & Earl (1996) emphasise the importance of approaches that encourage deep
learning rather than surface learning. These approaches were first described by
Marton & Saljo (1976) who conducted research into how students approached reading
an academic article. They wanted to discover the following

1. What does it mean that some people are better at learning than others?

2. Why are some people better at learning than others?

Leamiﬂg was studied under comparatively natural conditions and the aim was to
describe it through the eyes of the learner. Students were informed that after reading a
text they were going to discuss their understanding of it with the experimenter.
Students were interviewed about their understanding of the text and were asked to
give as full an account of the text as possible. The interview continued with questions
about their experience of the situation and they were specifically asked how they had
gone about learning the text. The interviews were tape-recorded and subsequently
transcribed verbatim. On scrutinising the transcripts various distinctively different
ways of understanding the text were identified. These could be categorised by their
description and by the relationships between them, thus a hierarchy of these
descriptions was established called the outcome space. The outcome space provided a.
measure of how well learners succeed with their learning task. Differences were also
found in how students experienced the learﬂing task. Some of the students tried to
~ understand what it was about while others tried to remember the content. Tﬁe former
way of relating to the learning situation was called the deep approach and the latter
the surface approach. It was found that the deep approach was closely associated with
"higher" categories of outcome (i.e. better understanding of the text) while the surface

approach was associated with "lower" categories of outcome (i.e. more shallow
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understanding of the text). There was thus a strong relationship between the way in
which the students understood the content of learning (the text) on the one hand and
the way in which they experienced the learning situation (and their own act of
learning), on the other. Marton & Saljo (1976) came to these conclusions after a series
of qualitative experiments. "Although their approach is qualitative they appligd

rigorous procedures of interpretation to their detailed data.

‘This work is now considered the beginning of the phenomenographical approach to
educational research and seminal to this field. This theory relates to how students may
approach a learning task rather than suggesting a fixed stereotype such as learning
style, which is inherent to the character of the student and may not be altered. The
theory suggests that if teachers can encourage students to take a deeper approach to
learning, students will develop a more thor_ough understanding of the material. The
learning activities we set our students should therefore promote a deeper approach to
study and it has been suggested by various authors that assessment, whether formative

 or summative in nature could affect the approach taken by students.

This idea that students approach learning in different ways depending on the task is
supported by Laurillard (1997). She suggests that students change their approach to
differ;ant tasks according to the different demands they perceive to be placed on them.
Entwistle et al (2000) in continuing the work of Marton & Saljo (1976) also identified
that assessment tasks have a profound effect on how students perceive the required
demand on their learning and subsequent study strategies. Entwistie et al (2000) state
that this calls for the recognition of a further approach which is also associated with

deep learning called a strategic approach. They suggest designing activities that
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promote a deep strategic approach to study rather than a surfacle apathetic approach.
This may be achieved by designing assessments which encourage students to think for
themselves by demonstrating understanding, applying knowledge and solving
problems, rather than just memorising and reproducing information (Entwistle et al
2000). Students who adopt a deep approach have been found to be more enthusiastic
towards self-study and also to perform better in seif-assessment tests (Jdnes &
Kember 1994). The content and format of these assessments should also be closely
aligned to the learning outcomes of the course and thus it is important to ensure that
these outcomes require some demonstration and application of personal understanding
rather than reproduction of facts (Biggs 1999). Entwistle} et al (2000) highlight the
influence on these outcomes of target understanding which is that determined by the
appropriateness of the outcomes for a particular course and age group e.g. as
determined by a professional body such as the Chartered Society of Physiotherapy.
Entwistle et al (2000) suggest, however, that teachers also interpret the syllabus and
this in turn influences the development of component learning outcomes, learning
activities and assessments. The challenge therefore to the teacher is to design these

while keeping the goal of deep strategic learning in mind.

Ward (1998) designed computer based case scenaﬁos relating to business information
Systems and investigated the design features influencing active and deep learning. He
used Entwistle’s learning inventory to discover thé learning approaches of 40 students
using the learning materials. Accessing the logs of the computer system containing
individual student identification numbers monitored students’ use. Ward" (1998)
found that those who used the self-assessment components of the materials were

almost exclusively the deep learners: 85 times accessed compared to 5 times for
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surface learners. Deep learners also performed better in the assessed coursework and
examination, achieving an average of 63% compared to surface learners 36%.
Although the number of students studied is relatively small and did not allow for
statistical testiﬁg the results provide a convincing argument for encouraging students
10 use computer-based self-assessment. Although use of these self-tests may have
contributed to enhance the learning of these students, it may just be that deep learners
tend to do better in assessmenté generally. It is not known whether surface learners

who are encouraged to use computer-based self-tests adopt a deeper approach as a

result.

It is important in any learning situation to examine and understand the learning
preferences and styles of different students so that materials designed to facilitate and
improve learning take account of these variations and offer flexibility and adaptability
within study materials as suggested by Honey (2000). The next section will therefore
examine students learning styles in relation to health science subjects and computer

assisted self-learning.

Cognitive learning styles, preferences/attitudes of students and their
relationship to computer-based learning/e-learning.

Cognitive styles refer to the preferred way in which an individual processes
information. They describe how a person thinks, remembers information and problem
solves. Cognitive style denotes a tendency to behave in a certain way and can

influence attitudes, values and social interaction. It will thus have an effect on the type
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of learning experience an individual prefers and feels is of most benefit to their

learning; this type of cognitive style is referred to as learning style.

Pask (1975) described two different learning strategies adopted by learners, serialists
who progress through learning material in a sequential fashion by breaking it down
into sections and holists who tend to need an overview of the concept and learn in a
. hierarchical “top down” manner. Kolb (1984) describes four types of learning styles:
divergers, assimilators, convergers and accommodaters. These styles relate to his
stages of experiential learning, an accommodater, for example, prefers concrete
experiences and active experix;lentation (Kolb 1984). Honey & Mumford (1992)
based their research on learning styles on that of Kolb and consequently the two
theories have close links. The four learning styles identified by Honey and Mumford
(1992) are: activists who learn by doing, reflectors who learn by thinking analytically
about the material, theorists who pull together facts objectively to form theories and
pragmatists who like to try out new ideas and problem solve. Learners will possess
‘ ‘some traits of each of these styles but will have a tendency to lean towards some in
particular, The learning styles of Kolb (1984) and Honey & Mumford (1992) are
related as follows:

* Activist = accomodator

* Reflector = diverger

¢ Theorist = assimilator

® Pragmatist = converger

These styles are also closely aligned with the stages of experiential learning proposed
4by Kolb (1984) active experimentation, reflective observation, concrete experience

and abstract conceptualisation. If a learner tends to seek out only the type of learning
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activities suited to his leaming style there is a danger that he could not develop a deep
cognitive understanding from the learning experience. It is therefore advisable for
learners to be exposed to learning materials encouraging the adoption of a variety of
learning styles. This would allow learners not only to 'engage with the activities which
suit them but enable them to interact with those less familiar and develop more

balance within their learning styles.

Learning styles in relation to course group.

There are many instruments that have been devised to investigate the learing styles
of students. The learning style inventory most reported, as being used with health
science students is that of Kolb (1984). Student nurses learning styles were assessed
using this tool at the commencement of their studies and relationships between their

learning style age, gender, educational attainment and previous work experience

- investigated. It was found that 54% of the students had predominately

accomodator/diverger scores which relate to concrete learning style and 46% had
predominately assimilator/converger scores relating to reflective learning style
(Cavanagh & et al 1995). The study did not find any significant relationships between
learning style and gender, age or educational level. Kolb (1984) has previously
theorised that concrete learners tend to choose people-orientated professions and these
results would seem to support this. Kolb’s Learning styles inventory is known to have
less reliability over time as the results for a student at one test may differ with
subsequent testing (Sims et al. 1986). Cavanagh et al (1995) suggest that self
knowledge and experience of the respondents may influence their preferred learning
style and that this is likely to change over time as, in the light of their clinical

experiences, they question the delivery and content of their formal learning. It is
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therefore possible that the delivery of learning may influence the development of
students learning styles. Exposure to a variety of learning experiences would be

required to allow development of the less dominant styles.

Vittetoe (1983) used the Rezler-French learning preference style index with 9
physiotherapy and 34 medical technology students graduating in 1978 and compared
this with the indices of 32 physiotherapy and 68 medical technology undergraduate
students in 1982. She found that the first preference of physiotherapy and medical
technology students was for concrete active learning experiences. In the Rezler-
French instrument these constitute tangible, specific skill-focussed practical tasks.
The second preference of both groups of students was for teacher-structured learning
constituting well-organised teacher-directed activities with clear expectations, goals
and assessment tasks. She found that there were no significant differences between
groups studied in 1978 and 1982 although the means compared were those of the
composite group (Vittetoe 1983). There were some important differences between
groups of physiotherapy students with the 1978 group preferring student-structured
learning significantly to the 1982 group (p=0.04). The 1982 medical technology
students preferred interpersonal learning (working with others p=0.02) more than the
1978 group. The medical technology group was much larger than the physiotherapy
group and this could have biased the composite group results. Although the results do
seem to suggest that both groups of students, regardless of year, tended to prefer
concrete learning experiences some students scored very low on the concrete scale
and much higher on the abstract scale. Vittetoe (1983) suggests these students should
also be supported in their learning. These results also suggest that there may be

differences between the learning preferences of students on the same course, which
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may change, in different years of students. While it may be impossible to cater
specifically for these suspected differences due to time and financial constraints, it
could be detrimental for teachers to assume that a particular course group has a

preferred learning style.

Wesse.l et al (1999) also used the Kolb Learning Style Inventory to determine the
learning styles and perceived problem solving ability of Physiotherapy students. They
found that the majority of students had the preferred learning styles of assimilator or
converger. They tested students in years two to four of the degree programme and
found no significant differences in leaning styles across the years. They concluded
that Physiotherapy students prefer a learning style in which abstract conceptualisation
~ is combined with reflective observation or active experimentation. These ﬁndings
differ to those of Vittetoe (1983) who found two different groups of physiotherapy
students to prefer concrete, teacher centred learning experiences. Wessel and
colleagues (1999) findings also conflict with those of Cavanagh et al (1995) in two
respects. Wessel et al (1999) suggest that the lack of change in learning style over the
years may be because the educational programme does not influence it but that a
student with a particular style preference chooses the course and performs better in
the interview. The preferred learning styles of physiotherapy students, described by
Wessel et al (1999), seem to differ from those of Vittetoe’s (1983) study and those of
nursing students in Cavanagh et al’s (1995) study. This challenges the assumption that
concrete learners choose people orientated professions and also gives less credibility
to the theory relating choice of profession to learning style. It may still be that
learning style is influenced by educational experience but that it was not evident in

these particular groups of students.
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Linares (1999) found self-directed learning readiness appears to affect learning style
and convergers, which was the predominant learning style among this sample of
health care professions, were more self-directed than the other‘ styles. Weséel et al
(1999) also found a preference for the converger style among second and fourth year
physiotherapy students. The inclusion of fourth year students in this study may be
responsible for the differences in learning style between students in Wessel et al’s
(1999) study and those of Cavanagh et al (1995) and Vittetoe (1983). Fourth year
students, having more experience in higher education, may be more used to self-
directed learning and therefore have developed a preference for the converger

learning style.

Further research is required in this field to clarify how learning styles relate to
professional choice and whether teaching methods can influence them. Therefore with
no clear picture of a typical learning style févoured by health science students, tutors
should be aware that although most students may show an overall preference for a
particular learning style there will still be those among the group who do not prefer
the majority style. Bonham (1988) reviewed and critically evaluated several learning
style instrumems and has concerns about their validity, reliability and thus the
adoption of their use. The instruments evaluated were the Embedded Figures Test,
Hill’s Cognitive Style Inventory, Kolb’s Learning Style Inventory and the Canfield
Learning Styles Inventory. It is recommended that in order to minimise their
weaknesses the instrument is chosen with the specific situation for its use in mind.
Students should also be encouraged to evaluate and critically interpret their scores and

to expand their style ranges. Caution should be used in making decisions about
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teaching methods in light of the results and trying to match teaching methods to
specific styles (Bonham 1988). When designing learning materials there is a need to
ensure that they are accessible and useful to the whole group and if they can influence
the development of less favoured learning styles that we encourage their expansion
through a broad range of learning activities including encouraging self-directed

learning,

Styles and preferences of students in relation to computer-based learning

The relationship between matching and mismatching instructional presentation style
(depth first or breadth first) and assessing students cognitive style (field dependant or
independent) was investigated by Ford & Chen (2001) using Riding’s Cognitive
Styles analysis. Parallels were drawn between Pask’s serialist and holist learning
| styles in that a holist would relate more to a breadth first instructional style and a
serialist to a depth first instructional style. Seventy-three students were set the task of
Creating a web page and given eitﬁer a breadth first or depth first instructional web
based tutorial on Hypertext Mark-up Language (HTML). Even numbers of students
with field dependent, independent and intermediate cognitive styles were allocated to
each type of instruction. The students took pre and post-tests to ascertain their
knowledge of HTML and were set a task, which was to build a web page. The task
and knowledge gain scores were calculated and the effect of matching or mismatching
determined. Matching was found to promote signiﬁcently higher scores for
knowledge gain but there was no significant difference in task gain between matching
and mismetching. When gender differences in task gain were examined, males in
matched conditions were found to improve their task gain scores significantly more

than females. A total of only 73 post graduate students were tested giving quite small
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numbers of students in each group which affects the significance of the results. It is
not known what subjects these students had studied previously or if they were all from
the same undergraduate backgrounds, though prior knowledge of HTML was
accounted for by the pre-test scores. These results cannot therefore be generalised to a
larger population. The authors recognise that the investigation was also carried out in
experimental conditions and that the results may not translate into the real learning
situation. However Ford & Chen (2001) recognise the capabilities of computer based
instructional materials to deliver flexible learning materials while atv the same time

collecting information about learning activities and outcomes.

Phillips (2005) notes the advantage of active on-line environments in allowing the
incorporation of sound and pictures to facilitate learners with auditory and visual
leaming styles. Kinaesthetic activities and practical skills may also be facilitated
directly through practical activities such as typing and navigating with the mouse.
Indirect facilitation of kinaesthetic skills could occur by allowing students access to
images and sound of practical skills in a computer based environment allowing them
to Copy and practiée these as and when the); choose. French et al (1994) emphasise the
importance of skill practice for physiotherapy students and have suggested that the
provision of videos may allow students access to review of practical techniques when
the tutor is unavailable. Students are actively encouraged to practice “hénds-on”
;techniques, using each other as models outwith practical classes but are advised of
any safety issues anci contraindications before they do so. An easily accessible
summary of the technique allowing review by the student before commencing

unsupervised practice could help to promote correctness in application of the
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technique and also allow review of safe practice. This would be particularly beneficial

if formal teaching had been delivered some time previously.

Van der Velden (1999) makes recommendations for designing computer based
learning materials taking visual and auditory learning styles into account. She says
that the most basic and obvious learning preference is for visual and auditory intake of
knowledge. Thus a module providing both visual and audio representations of content
caters for both and is easily achievable using multimedia technologies. Van der
Velden (1999) suggests supporting preparation for exams and study advice by
incorporating these into computer assisted learning packages. Allowing students the
opportunity to fail and retry will help students to develop knowledge they éan use
creatively. Using computer based learning in this way, to allow revision and review;
supports theories of experiential learning (Kolb 1984; Race 1994) through allowing
students to learn by doing (engaging with interactive multimedia) and receive
feedback about areas requiring further study. Feedback should not just consist of right
or wrong but give the student an explanation about why the mark has been given. This
will not only provide information about where the student is weak but also provide
possible solutions to address this allowing digestidn of correct knowledge and greater
understanding. Positive feedback could also benefit students motivationally if they see
their self-assessment scores improve with repeated attempts. In order to avoid the
separation‘ of knowledge systems and ﬁvoid students being unable to relaté what they
have learned to other parts of the course Van der Veldén (1999) suggests relating
computer-based learning packages to something they already know i.e. the rest of the
course content. It is therefore important to develop packages with module learning

outcomes in mind so that they can be fully integrated with module and course content.
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Integration could be further improved by basing all the related materials within a
Virtual Learning Environment (VLE) and linking them to module materials but it
should be recognised that this adds a further dimension to the computer-based

learning experience which is also affected by students’ individual differences.

Richardson (2001) examined the relationship between the individual differences of
students and how these interact with their perceptions of working in a VLE. She
found that students generally felt VLEs provide a flexible learning environment but
availability of resources may restrict this. However the students felt isolated and not
part of a learning community as group and collaborative work decreased since the
introduction of this medium. Female students had more negative perceptions about the
VLE than males, which Richardson (2001) concludes, could have been due to the lack
of collaborative and interactive opportunities but also their reported lack of IT
competence. It would therefore be important if using this type of learning
environment to ensure basic introduction’ and training for all students and
opportunities for group collaboration and interaction, particularly in health related
courses where the majority of students tend to be female. Richardson (2001) also
found that students with positive perceptions af VLEs had developed time
management skills, were internally motivated, enjoy independent learning activitiea

and were analytic rather than holist.

Hernandez-Jorge et al (2003) investigated the differences in students’ use of
information and communication technologies and their perceived advantages and
disadvantages of e learning in relation to gender and age. A previously piloted

questionnaire was given to 730 students, 73% of whom were women, from a variety
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of courses but the largest proportions being from law, social and human sciences.

Subjects were in the first (55%) and second (40%) years of their study.

Findings revealed that male students used computers and the Internet significantly
more than women did but women were more likely to use them for work and study
whereas men used them more for leisure and playing games. Year group did not seem
to influence use other than the fact that second years have been more familiar with
these technologies for a longer time, possibly due to earlier exposure than first years.
However the study did not look at students with vast differences in age such as those
at school before the widespread use of computers, mature students and those who
have been exposed to computer use for most of their lives. A study of this nature
would possibly show more significant differences in attitudes and use relating to age.
Where e-learning was concerned they found no significant differences in attitudes in
relation to age and gender but though women tended to identify more advantages
relating to autonomy and learning they also voiced more concerns with technical
difﬁéulties and lack of visible communication with the teacher and classmates. These
findings support those of Richardson (2001). Advantages of e-learning identified by
first year students were provision of information related to the course, improved‘
quality of learning and increased student motivation. Second years identified that they
may not have to attend classes so often if they had access to e learning (Hernandez-
Jorge et al 2003). These authors suggest that further research should consider the

relationship between familiarity with technology and its perceived advantages.

Van Dover & Boblin (1991) studied student nurses® preferences for learning in

relation to computer experience. They found that there was much variation between
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the student’s actual experience and preferred experience. The student nurses showed
the strongest preference for learning applications for clinical practice rather than those
for education and administration though they were very positive about learning all of
the applications presented to them. It was interesting to note that the most common
form of computer learning they used was word processing, only 34% used computer
literature searches, 15% for outlining éssays, 4% for study notes, 4% for nursing care
planning and only just over 1% for clinical decision making, It is clear that lecturers
and faculty staff need to address the gap between the students® expressed needs and

their opportunities for learning with and about computer based applications.

Vuorela & Nummenmaa (2004) investigated how 42 undergraduate medical and
sociology students interacted with a web-based learning environment depending on
their attitudes, beliefs and perceived self-efficacy, they also examined the students
anxiety, approaches to learning and interpretations of the environment and learning
situation. They tried to discover whether these beliefs and attitudes would predict the
students’ activity with the web-based materials; however they found that these beliefs
and attitudes were not predictive of the students’ activity with the learning. Activity,
in this study was measured quantitatively rather than qualitatively and therefore ii is
unknown whether these particular beliefs and attitudes would affect the type and
quality of students’ activity with web-based learning. They found more negative
attitudes and beliefs did not limit the use of the web-baseda learning though
participants developed more negative attitudes to the environment following the
Course which they suggest could make them reluctant to participate in such learning
activities in future (Vuorela & Nummenmaa 2004). Medical students developed more

negative attitudes than sociology students did following the course. It is suggested
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that this could be due to differeﬁces in tutor experience with the web-based
environments; the sociology tutor had more experience. The course for each set of
students was different though based in the same environment therefore course content
may also have had an effect on students’ post-experience attitudes, however students
attitudes towards and satisfaction with the course content was not evaluated. Students
who adopted a deep approach to studying had more positive post-experience attitudes
towards the environrﬁent supporting the findings of Jones & Kember (1994). Students
whose anxiety levels were high had lower expectations of the learning environment
though interestingly anxiety was not found to effect students’ post-experience
attitudes (Vuorela & Nummenmaa 2004). The authors point out that their sample was
small (42) and only consisted of medical and sociology students therefore the results

can only be interpreted in relation to this speciﬁc learning situation.

In summary the relationship between students’ individual differences and preferred
learning styles and their attitudes to and perceptions of e-learning / computer based
learning (CBL) remains unclear. It seems that CBL may cater for and encourage ldeep
approaches to learning and the development of a wide range of learning styles..
Packages providing a wide range of learning activities and media should therefore be
developed to support and encourage this diversity. It may be the case .that male
students and those with increased experience of computer technology have more
positive attitudes towards e learning. When integrating this type of learning into
courses we should therefore ensure that students do not feel disadvantaged ana
Possibly demotivated to use these tools by ensuring sound basic training in computer
skills and interactive support for students while using the materials. This may be

particularly important in courses such as Nursing, Physiotherapy and Occupational
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Therapy where the majority of students are female and there may be a significant
number of mature students. These students seem to prefer active learning experiences
integrated with the rest of the course material and clinical skills and we should ensure
that computer based materials are developed with this in mind. Further investigation
is required into the effects of age, gender and attitudes towards computers and
students’ satisfaction with e-learning to discover whether results form previous

research are reproduced with different student groups in other learning situations.

The use and evaluation of e-learning in health related courses

This section will review studies in the use and evaluation of computer based learning
materials within health science and related courses. Since the turn of the millennium
higher education institutions have increased their capacity to deliver computer-based
learning (The Welsh Office 1999). This has been largely driven by the increasing
demand for open and distance courses, which make extensive use of these methods of
teaching and learning. Consequently much of the early research into computer-based
learning has been conducted in the context of open and distance learning. While we
can learn much from this work this project aims to use computer-based learning to
support campus-based health science courses. Studies contributing to this knowledge

base will therefore be reviewed.

A comprehensive review of qualitative and quantitative studies e\)aluating CBL in
nursing education was carried out by Lewis et al (2001). They searched all the major
databases relating to nursing education and searched under all the synonyms of CBL

at that time, though they did not use the term e-learning which is the more recently
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evolved descriptive term encompassing ail forms of computer-based and assisted
learning. The review summarised the major findings and design flaws of all the
studies included. They were unable to derive substantive evidence as to the overall
effectiveness of CBL in nursing education for the following reasons. There is so much
variability between the study designs which vary from anecdotal reports to
randomised controlled studies and they tend to be so highly context specific that their
results cannot be extrapolated to a general situation. It is extremely difficult to control
for non-CBL variables within groups and to prevent contamination between the group
allocated to CBL and the group using the conventional materials. Comparison of
results between different classes and years will also contain bias from uncontrolled
variables. Another confounding factor they suggest is the “changing goalpost
situation” as the technology develops So rapidly that in a year, expectations and thus
evaluation criteria of the computer based material will have changed (Léwis et al.
2001). They suggest therefore that the ultimate judgement of the efﬁcacy of the
package should be based on how well it achieves its intended objectives. They
recognise the need for further studies evaluating CBL. Lewis et al (2001) conclude
that CBL has great potential in nursing education in terms of effectiveness and
efficiency in meeting educational requirements, catering for a wide range of learning
styles, improving skills and confidence in the use of CBL and nurturing the desire to
use these resources post qualification. Thése conclusions could apply to the use of
CBL in all health related courses. Educational requirements could indeed be more
efficiently met through flexible, timely access to léaming materials and provision of
clinically relevant information and allowing self-assessment of related skills. A wide
range of learning styles may be catered for through the use of text, graphics, video

and sound. Students using this type of learning in their undergraduate courses may
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develop more positive attitudes towards and confidence in fhe use of these
technologies for learning; thus motivating them to seek and demand these flexible
learning opportunities post-qualification. Lewis et al (2001) reviewed studies from as
far back as 1966 but since their review was published in 2001 there have been
significant advances in technology. The changing nature of CBL and e-learning
packages requires development of innovative and multiple strategies of evaluation to

establish whether they meet their learning requirements.

Lyte and Kerr (1996) developed and evaluated an interactive multimedia package to
support the learning of community care for pre-registration nursing students before
their clinical placement in this area. They carried out a feasibility study and decided
to release the material on CD-ROM. Package development involved colléboration
between a private sector multimedia development agency and the teaching staff at the
college. This allowed teaching staff to use their time in knowledge engineering and
subject matter development rather than the technological development, which can be
very time consuming. The package incorporated text, images, animated graphics,
audio and video and it was hoped that by combining the theoretical and practical
Principles in a single learning episode, package implementation would save time for
the clinical staff in orientating the students to the specific requirements of this type of
Placement. Lyte and Kerr (1996) evaluated the package with 250 students through the
use of a questionnaire. They concluded that students preferred this way of learning to
traditional methods and found it more effective in facilitating their learning to prepare
for their involvement in caring for patients. They also suggest that package use
resulted in an annual cost saving of around £90,000 due to reduction in resource |

demand for routine information from teachers and clinicians. Full details of the
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evaluation, however, are not presented in the paper. The authors anticipated that
future CBL packages should be Internet based rather than on CD-ROM allowing
increased and more flexible access to the materials. This would also allow material
content to be regularly and more easily updated ?nd changes to be made in the light of

feedback from students and evaluations.

Bacro et al (1997) investigated the use of an Internet based study package on the
anatomy of the knee joint with health professional students enrolled in the anatomy
class. The web site consisted of text and graphics with hyperlinks to navigate through
the site. The students were given the web address as well as the conventional
dissections. The authors do not give any information about the other computer
software that they were given. Their survey of the students’ use of the resources
revealed that only 18% of them accessed the web site. It was discovered through
further questioning that they Were unfamiliar with accessing and navigating the
Internet. The students were then instructed in these skills and a further survey showed
that all the students were familiar with the Internet (Bacro et al 1997). It is not clearly
reported whethér this instruction contributed to greater student use of the knee
anatomy site. This study also lacks full details of the evaluative method and results
and did not address whether learning or perceived learning had improved as a resul; of
its use. The importance of ensuring that students have the basic computer skills

required for using CBL materials before they are implemented are highlighted by the

study.

Increasing student numbers and a need for more flexible learning methods prompted

Bull et al (1998) to develop and evaluate a distance learning package for student
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midwives on the foetal skull. Although this study evaluates a distance learning
- package it was thought key to include it in this section as the software used to create
the package was an earlier version of the software considered for creating self-
assessmenf questions for this project. The package consisted of a printed workbook
containing four topics, each with activities to aid comprehension of the topic and
“personal notes” pages for the student. This paper-based component was
supplemented by computerised self-assessment questions éovering the four topics.
These were distributed to the students on five floppy disks. The self-assessment
questions were developed using the application Question Mark Designer. Question
types available included multiple-choice, multiple response, numeric, text match and
graphical hotspot. Students had two opportunities to answer each question and were
scored and given appropriate feedback. They could also find out the correct answer.
The evaluation took the form of a pilot with 51 midwifery students who had all taken
the traditional module previously, were at different stages in their study and varied in
age and level of IT skills. The way in which the students were told to use the materials
is not reported in the study. A questionnaire was distributed which asked questions
about visual impression, ease of use, effectiveness, content, installation, and the
printed booklet. The response rate was 100%. The responses to the que-stionnaire were
scored on a 4-point scale and supplemented with iﬁformal written and verbal
comments. Overall the results were positive towards the package. Negative comments
were mostly related to difficulties with installation and shallowness of the material
(Bull et al 1998). It is not clear whether the responses were given in a scored manner
or whether they were open responses which were scored retrospectively by the
investigator; if the latter were the case then this could introduce bias to the results. It

is difficult to interpret some of the results without a copy of the questionnaire. It
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| appears that some of the questions could relate to the package as a whole rather than
just the computer based section e.g. content, effectiveness and structure. The authors
however have related the results of these sections to the computer-based component
but it is not clear whether the respondents were instructed to make this distinction.
The more open responses gave clearer feedback with students expressing that they
found this form of assessment appropriate for an examination and would consider
further computer based study particularly if installation problems were resolved (Bull
et al 1998). The authors suggested that the comments regarding shallowness of the
material could have been due to limitations of the software; recent advances in this
application should allow for more creativity in the structuring of questions. The
authors suggested that the package could be delivered via a CD-ROM, which would

improve access and installation.

These three studies: Lyte & Kerr (1996 ), Bacro et al (1997) and Bull et al (1998)
used questionnaires to evaluate student attitﬁdes towards CBL. Overall students’
attitudes towards these learning resources seem to bevpositive. More recently studies
have attempted to compare CBL to traditional teaching methods and to discover

whether learning has taken place.

Studies comparing CBL to conventional teaching and evaluating learning.
Dewhurst & Williams (1998) investigated whether CBL is an acceptable alternative to
lectures for the study of the cardiovascular system. A pilot study was first undertaken
AWith 33 first year BSc Dietetics students who were divided into two groups. One
group received a lecture on the heart and CBL on the circulation and the other the

7

reverse. Each group completed pre and post-test attitude questions and knowledge
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quizzes. The gréups were checked for equivalence and distributions were found to be
equal. Results of the pilot showed no difference between pre and post-tests in attitudes
towards CBL but that attitudes overall were positive. There was also no significant
differences in knowledge gain between groups for traditional or CBL methods. Due to
problems with attendance and clashes with other study, it was decided to conduct the
second extended trial over a shorter time span. The post-test was administered at least
one week after the last teaching session rather than immediately after. The second
extended study was conducted on a cohort of 39 BSc Physiotherapy students using the
same division of teaching methods and the same questionnaires and quizzes. The
results for this cohort showed a significant difference in pre test attitudes between the
groups with group B having more negative general attitudes towards CBL. There was
no significant diffefence between the groups attitqdes post-test as the more positive
pre-test attitude of group A decreased post-test. However both groups had a positive
attitude towards the role of CBL in study management. Although there was no
significant difference between the groups in terms of post-test knowledge acquisition
group B did have a slightly better knowledge lof the circulation following its
instruction by CBL even though their attitudes towards this method were more
negative. Dewhurst & Williams (1998) concluded that this CBL package could be as
effectiye as lectures for delivering this content to these particular students but they
acknowledge that their resulis may not be applicable to other learning situations as
both lectures and CBL programmes vary in quality and style. The students they tested
perceived advantages of CBL as giving more scope in terms of when and where they
study, they also suggested it was a “good backup for lectures” and “useful for
revision”. The authors conclude that further CBL developments should focus on the

Power of the computer to present problems, which require application of knowledge,

47



give students immediate and relevant guidance and feedback to support rather than

replace conventional delivery methods.

While this study makes a valuable attempt to establish whether CBL is effective in
promoting learning it highlights some of the practical difficulties of conducting this
type of study. The results are only applicable to this population for this particular
learning experience and cannot be generalised to other CBL materials and situations.
Even though steps were taken to divide the groups the investigators would not have
been able to control for extra curricular discussions between the students in the two
groups although by deéreasing the time over which the learning activities were carried
out they could have decreased this slightly. The second post tesf was however carried
out at least a week after the learning had finished though a reason was not given for
this. This period could have served as an opportunity for the groups to swap and
compare information. It was stated that students were instructed not to carry out any
extra study for the tests but there will always Be those students who want to achieve
high marks in all their tests and therefore would possibly have carried out their own
extra study. It is therefore difficult to conclude whether the knowledge gain was
solely due to CBL. Percival et al (1993) describe the problems of scientific evaluation
of learning materials. They suggest that if students do not perform as well as expected
one should recognise that this may not solely be the fault of the students or the
teaching materials but other factors such as: operational problems or mismatching of
the materials with the course objectives. In conclusion they recommend the use of a
Wwide range of different kinds of evidence in the evaluation of learning materials.
Dewhurst & Williams (1998) expanded this by not only comparing pre and post-test

scores but also taking student attitudes into consideration.
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In a follow up study Dewhurst et al (2000) replaced the six lectures on cardiovascular
physiology with self-study CBL packages. In this case the students, a new group of -
first year BSc Hons Physiotherapy students, had no tutor support while using the
packages and had to organise their own time to study with them. A questionnaire was
used before and after the learning to discover students’ attitudes towards the learning
experience and the examination at the end of the module contained some questions on
the material only c;)vered by the CBL materials. Findings indicated that students’ -
attitudes became more positive towards CBL after using the packages. There were
some problems with access to computers but generally students felt that CBL was a
flexible and effective means of study. The students were offered extra lectures and
tutorials to prepare for the exam if they felt the CBL alone was not sufficient but none
of them took up this offer. In the section of the exam where the students could choose
to answer either a question on the traditionally taught respiratory physiology or
cardiovascular physiology, delivered via CBL, 71% chose the cardiovascular
question. There was no significant difference in the mean scores for either question

(Dewhurst et al 2000).

This study continues to support the acceptability and effectiveness of CBL for the
self-study of cardiovascular physiology in this physiotherapy course but Dewhurst et
al (2000) recognise that for subjects which require more complex interpretation of the
content students may need more access to tutor support. It is also suggested that
access to the material would be improved with the advent of fast access to wide area
networks, which is now becoming the norm in most universities. The study also

attempted to look at how students used the package and found they became more
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accepting of working with it on their own, however the authors did not examine the
relationship between how it was used and the learning experience. Though it remains
difficult to say whether the learning levels achiéved in this subject were directly
attributable to CBL it is reassuring that such a large percentage of the students felt
confident enough to answer the exam question on the subject taught entirely in this
way. The change by the students to a more favourable attitude towards CBL for study
could promote an increased confidence in their IT skills and less resistance to the use

of this medium in the future.

Kohlmeier et al (2000) developed CBL self study materials for teaching medical
students about cancer nut’rition. Lessons on biochemistry, epidemiology and practice
were combined with the video preséntation of clinical information and self test
questions with answers. Information about how the CBL module was delivered is not
given. 163 first year medical vstudents were tested using 20 multiple choice questions
chosen from 60, which were also given to the étudenﬁ at the start of the module to act
as a study guide. Students’ attitudes were collected using a questionnaire with a 5
point Likert scale. Students completed examination style tests before and after the
module. Two weeks later they sat a midterm exam which contained two questions on
the subject and 40 randomly selected students also took a retention test three months
later consisting of the same 20 original questions with their order shuffled. Time spent
using the materials was recorded on disks. The percentage of correct answers to the
knowledge tests increased significantly after using the CBL materials and the
retention testé showed most had retained the information. A significant number of
students (p=0.01) rated their own skills in the subject as improved as a result of the

CBL materials and felt more able to advise patients as a result. Although attitudes
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were mostly negative towards this method of study before the module most students
were more positive after using the CBL. The éuthors foupd no relationship between
negative attitude to the materials and the knowledge gained thus concluding that
negative attitudes towards CBL do not prevent students learning from this form of
instruction. Students spent an average of three hours studying with the materials and
this was considered appropriate by the authors though some students felt it was
disproportionate to the grades they gained in the subject. It is not stated whether they
felt this was too long or too short a time to spend studying. Some students omitted
parts of the module and most often omitted was the pathophysiology of cancer,
possibly because the students felt they already had this basic knowledge. It may have
been, however, that this subject just did not interest them. The relationship between

time spent on the materials and knowledge gained was not tested.

This study was repeated using similaf web-based CBL materials for nutritional
anaemia and diabetes (Buchowski et al. 2002)‘. These materials also made use of on-
line tutor support via e-mail. The results of this study‘could be directly compared with
that of Kohlmeier et al (2000) as the methodology, measurement tools and materials
were similar. Buchowski et al (2002) also found a knowledge increase of over 50%
following use of the CBL materials and found most students retained the information
8 months later. A possible flaw is that the students in this study worked on the
materials in small groups and although they were advised to take the tests individually
they may have worked together as the tests were not taken under examination
conditions as in the previous study. The results of the CBL groups’ midterm
examination were better than those of the previous years’ students who had not use.d h

the CBL materials (Buchowski et al. 2002). It is not possible to conclude that this
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improvement was directly attributable to the CBL materials, as the cohorts may have
had very different compositions; a matched control group would have to be used to
determine this as used by Dewhurst et al (2000). Buchowski et al (2002) noted a
correlation between those who took more of the CBL tests and higher scores in the
module examination; they suggest that the tests are an integral part of the learning

process and students should be encouraged to make use of this feature of the

materials.

These extensive and thorough studies support the use of self-study CBL materials in
~ medical education. Studies with larger and more varied and ideally randomised
cohorts wbuld allow results that would be more generalisable. Further Nutrition in
Medicine modules have been developed and these are now widely used by first and
second year medical students in over one third of the medical schools in the United

States (Kohlmeier et al. 2000).

Wharrad et al (2001) evaluated their CBL packages on cell biology with different
cohorts of student nurses and a cohort of medical students. A questionnaire including
Likert scales and qualitative open-ended response questions was used to guage
student attitudes. Pre and post test scores and examined module assessment marks
were also compared for those using CBL with those using conventional slide-based
instruction. The CBL packages Were fully integrated with the module teaching
including lectures, practical sessioﬁs and tutorials. The rationale for developing these
CBL materials reflected not only financial and institutional pressures but also came
from a response to student module evaluations which had suggested that the slide

sessions in particular could be more stimulating and required better feedback on
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interpretation of the images. The CBL packages contained text and interactive images
using hot spots, which were closely integrated, they also included exercises with
feedback. The materials were delivered through the university’s computer network
but it is not clear whether they were based within a VLE. Information about which
student.s had used the packages and how long they spent using them was also
collected. No significant differences were found between satisfaction for the nursing
and medical students and students were generaily positive about the packages. A
within-cohort cémpéﬂson comparing the CBL packages with the slide session showed
significant differences between the responses. The slide group were significantly less
confident in applying the material for future use than the CBL group and also relied
more on the contribution of the teacher. The between cohort comparison showed
again that the CBL group tended to be generally more positive and again found that
the CBL gave more confidence in future application of the material learned. The
authors analysed the grades of the students in the module assessment over a 4 year
period were~ the proportion of CBL use had béen gradually increased and found that
tﬁere was no significant difference in the mean grades over this period. This may
indicate that the CBL is successfully replacing more conventional teaching of cell
biology but again it is difficult to attribute the effects solely to the packages as
delivery of the other elements of the module. may also have an effect. The authors
reported that taught hours had remained constant but did not say whether the delivery
~ of these elements had also remained constant apart from the incorporation of the CBL
packages. The mean marks for each of the packages after post-tests were compared to
further determine the effect of the package on learning. The CBL group mean score

was significantly higher than the slide group for the immunology package but there
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was no significant difference between mean scores for the cartilage and bone package

(Wharrad et al. 2001).

This study attempted to use a variety of methods to evaluate the effectiveness of CBL
materials; the evaluations have supported the use of CBL packages by providing
evidence of student satisfaction as well as learhing gain in post-tests and no adverse
effects on the module assessment. Evaluation of CBL materials in a controlled
environment while scientifically desirable does not reflect how the packages will be
used in reality but by using a variety of evaluation strategies it is possible to provide

useful information about their benefits in real terms.

Studies on CBL materials incorporating video

In Britain videos have been used in a CBL package, which is part of a larger project,
managed by the Joint Information Systems Committee. The project called LIFESIGN
aims to develop, catalogue and evaluate the use of video streaming to support student
learning in the life sciences in higher education. Green et al (2003) developed a
module on life sciences, as part of the LIFESIGN project, to supplement' the
traditional teaching of this subject to first year nursing students. The cohort, unlike the
previous studies, was very large at 656 students. These students had a broad range of
age and experience and a wide geographical distribution over several campuses. The
module was delivered through a virtual learning environment (VLE) and students had
been given introductory sessionsiin how to use this. The on-line resources supported
lectures, practical classes, tutorials and conventional library resources and contained
directed learning activities which involved students accessihg on-line resources and

undertaking a directed activity. Three of the twelve topics covered used streamed
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video clips of the immune, neurological and endocrine systems. These were
embedded in the directed learning session through hyperlinks in wbrd documents. The
activities encouraged the students to engage with the video by answering set questions
(with guideline answers provided later by lecturers), drawing diagrams from the
information given in the video and making summary notes. Each directed learning
session also included a series of self-assessment multiple-choice questions (MCQ’s)
but it is not clear whether these were directly linked to the videos. The evaluation
focused on how effectively streamed videos supported student learning. Teaching and
~ support staff contributed as well as students by sending reflective e-mails to the
evaluator and taking part in a focus group. Students’ use of the resources was
monitored through VLE access. Each directed learning session with a video also
contained three Likert style survey questions designed to evaluate students’
perceptions of the value of the video. However watching the video and completing the

questions was optional. Just over half (about 350) of the students played the video

streams.

Green et al’s (2003) findings revealed that although students had been taught how to
. use the VLE some lacked the skills required to successfully play the video clips.
Some technoiogical problems were experienced with accessing the videos through the
VLE, but these were resolved, though accéssing the clips‘ from home was initially
restricted in order to attempt to conform to liceqsing restrictions, even when it was
permitted it was frequently slow and interrupted. Use of the MCQ’s and videos
peaked just before the exam. Staff were generally enthusiastic about the use of
streamed videos and their embedding within the learning materials via the VLE but

expressed their concerns about interrupted access. Fifty nine percent of students who

55



accessed the videos reported that they enjoyed using the learning materials including
the videos but only 25% were very conﬁdeﬁt that they had learned from their use
(Green et al. 2003). Unfortunately the study does not allow us to discover why nearly
half of the students chose not to use the video clips. However it highlights the
importance of introducing students to the specific learning tools designed for self-
study before they are released. This could increase the number of students accessing
the resource as they may be more confident to use it and should also prevent operative
difficulties. Embedding of the materials within the VLE allowed the students in this
study to access a wide range of materials. It also meant that they could choose their
preferred mode of study, although in this study many of the students chose not to
access the videos. Access to streamed video within most universities should be
possible as the bandwidth of the academic networks is wide enough to accommodate
this (Thornhill et al 2002) but until broadband networks are available throughout the
country access from home will continue to be a problem for some students. This
should not deter developers and researchers into this media as we can learn from our
experiences and should endeavour to keep apace with the developing technology in

order to provide “state of the art” resources for our students.

Bodemer et al (2004) identified a concern regarding the use of dynamic pictorial
representations. While the use of multiple dynamic and interactive external
representations have the potential to improve learning it is suggested they also place
an increascd demand on them in terxﬁs of cognitively processing this infonnatipn
(Bodemer et al. 2004). This assumption is supported by research based on cognitive
load fheory (Kirschner 2002) were it is important that material incIuding dynamic

pictorial representations e.g. animations or video should try to decrease extraneous
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cognitive load while trying to increase germane cognitive load. Bodemer et al (2004)
conducted a series of experiments to discover how best this might be achieved.
Active integration of different representations by the students improved learning
significantly énd when this activity was structured it specifically increased verbal
understanding of the material (Bodemer et al 2004). This is relevant to designers of
CBL materials making use of multimedia; such packages should require students not
only to watch these dynamic representations but to actively integrate textual and other
related material. If activities are structured requiring them to demonstrate their
understanding, this type of learning activity does not place too heavy a cognitive load

on the students but may in fact enable the increase of germane cognitive load.

Video training was investigated by Bernhardt et al (2001) to discover whether it
improved the accuracy of observational kinematic assessment of stroke by 51
physiothérapy students. Training and test videos were created and accuracy of
assessment of components of upper limb movement was assessed.‘ Three groups were
compared, those who used the videos but had no feedback results of their
assessments, those who used the videos with feedback and a control group.
Observational kinematic assessment accuracy was found to improve in both groups
who used the training videos but those students who had feedback (knowledge of
results) had a greater reduction in error though this was not tested statistically. These

improvements in observational skills also seemed to be retained (Bernhardt et al

2001).

These studies suggest the need for further investigation into the use of video to

enhance the development of observational skills and understanding of related theory.
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It seems that materials incorporating videos with text, requiring students to actively
integraie these materials while being provided with feedback may have the most
beneficial éffects on their learning. Basing these materials in an e-learning
environment will increase access to these materials and could further enhance the

experience.

Studies investigating CBL materials within a Virtual Learning Environment
Madariaga et al (2003) evaluated the quality, quantity, accessibility, impact and user
satisfaction with support materials on clinical biochemistry based within a VLE with
40 medical technology students. A questionnaire was used to investigate student
satisfaction but as well as a four point Likert style scale they incorporated open ended
questions to ask for suggestions regarding the improvement of the materials within the
environment and the strengths and weaknesses of this mode of study. Student
satisfaction relating to organising their learning, increasing motivation in the subject
and the quality of the materials provided was high. The lowest percentage of students
(63%) found access satisfactory although this is still ‘over half of the cohort.
Suggestions made by the students included extending it to other subjects and although
| they approved of its role in supplementing traditional teaching methods.they were
reluctant for it to replace these. A comment was made about the impersonal nature of
this mode of study. There were some technological issues raised similar to those
found in the previous studies. Comments were made which indicated that students had
considered the wider benefits of this form of study; they felt it would raise the level of

the course and that teachers had improved as result of the technology.
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These findings add a new dimension to the factors we should consider when
developing and evaluating e-learning. Although this study investigated a small
number of students it is important as it reveals the value of asking for more open
| contributions from students when evaluating and improving e-learning. There are also
few studies evaluating the use of VLE’s in relation to supporting traditionally taught

courses rather than for use in open and distance learning.

The only use of computer assisted learning using multimedia and underpinning
practical skills in a campus based undergraduate physiotherapy course which could be
found was a case study which is published on the Higher Education Academy web-
site. However this study has been included in this review as it closely relates to the
rationale which has motivated the development of this project. Robinson (2003)
reports on the development and use of e learping materials on eleétrotherapy, which
have replaced traditional teaching methods in an undergraduate physiotherapy course.
She explains the rational for development of thése materials being to enhance students
understanding of physical sciences underpinning the practice of electrotherapy and
also allowing access to materials for revision which are directly related to the
practical requirements of the course. Use of the materials has also released contact
teaching time for further practice of the application of electrotherapy to the clinical
setting. The materials comprise text, interactive flash animations of how to operate
electrotherapy machines, video and audio. Self-test questions do not appear to be
included thoﬁgh mention is made of interactive content other than that related to the
flash ahimation; however the exact nature of thié has not been described. Students
may use the computer based materials at any time as they are delivered by the

Blackboard VLE though they are also encouraged to refer to them during practical
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classes as well to allow them to reinforce their learning. Ongoing review of these
materials is taking place and the study has been updated on the web site (Robinson
2003). The materials have not been specifically evaluated but feedback is gained from
through the normal module evaluation questionnaire, which inciudes specific
questions about the use of the VLE within modules. Tracking of student activity has
also been possible through the VLE and shows that they are accessed regularly
including evenings and Sundays. She has found that students have generally benefited
from the use of the materials particularly in relation to revision. Interestingly students
initially expressed a desire to try and print out all the materials irrespective of
guidance from the tutor as to how to use the materials. The students are now however
"using the resources routinely as part of their module and are seen by the students as

“simply another tool rather than something special”.

Further development and expansion of the materials has continued but the use of e-
learning within the department has not necessaﬁly increased as other staff do not have
the skills or the time to develop these in order to extend these ideas. Interest in the
project has mainly been in the learning product rather than the process but there has
been some extension of the idea to other areas of the course such as anatomy. She
notes that the content however is very subject specific. There are questions about the
project that remain to be answered, such as the use of particular components and how
they support the students’ learning n¢eds Robingon (2003). This study highlights that
e~1éarning may be used effectively and inventively to supplement different aspects of
.campus based physiotherapy courses. There is a need to ensure that these materials

are rigorously evaluated to enhance their continued development and effectiveness
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and to discover whether materials designed for one particular course can be applicable

to other health science courses.

Summary

Previous research indicates that e-learning‘ is a fast developing educational
technology. Studies would suggest that it is an acceptable means of instruction to
students providing that adequate instruction is given in the required underpinning
computer skills. The general effectiveness of this form of learning is still unproven
but because of the course specific nature of the materials, establishing whether the
materials achieve their desired outcomes within the context they afe designeci to be
used probably best assesses this. Most of the materials which have been designed and
tested relate to basic sciences, only one case study was found relating to CBL
materials specifically designed for physiotherapy which was directly relevant to
practice. The use of multimedia has gfeat potgntial in providing resources, which are
more stimulating and encompass the development of a wider range of learning styles.
It is possible that this can also provide students with greater availability of resources
that would otherwise be difﬁcult to access. These newly developed CBL resources

should facilitate interactive learning.

Using the VLE for delivery of CBL materials rather than. basing them on a CD-ROM
allows flexibility not just for learners but also for academic staff as materials can be
regularly updated. The ability of these environments to monitor student activity is also
useful for evaluation of the resource,' as is the ability to submit evaluative
Communications conveniently from within the environment. Evaluation of these new

learning tools should consider their use with different groups of students who will be
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using them and use open ended questions to discover student attitudes including

Likert type responses as used in most of the previous research. It would also be of

. benefit to test the students through assessment of their learning in the real

environment rather than in a controlled situation to discover whether the CBL
materials achieve their desired outcomes. This approach to evaluation, where CBL
materials are evaluated by a number of means in the environment rather than in
separate experimental conditions, has been discussed and described as integrative
evaluation by Draper et al (1996). This method of evaluation provides teachers with
relevant information about how the package is being used and whether it is achieving
its desired effects thus allowing adjustments to be made to improve the léarning
environment. This type of evaluation is extremely useful during the developmental
stages of a new learning intervention allowing the process to evolve in relation to the
feedback received. Draper et al (1996) suggést this method also contributes to quality
assurance procedures by providing further evidence about what is being achieved and
demonstrates that quality is being aptively monitored using extensive student based

measures.

Literature suggests that computer based or € learning can be of educational value to
students when designed with required learning outcomes in mind by improving access
to materials enhancing the learning experience rather than just substituting a screen
for paper (Honey 2000). The development of specifically designed materials to suit
the outcomes and requirements of a particular module or course may be preferable to
the use of “off the peg” e learning packages used as an add-on or optional extra rather
than properly integrated into the course. These packages should be designed to

facilitate cognitive processes (Bodemer et al 2004; Mayer 2003), develop broader
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learning styles (Van der Veldven G. 1999) and motivate students for self study (Race
1994) by using contiguous multimedia integrated with textual information. Packages
should include self assessment to facilitate deep and constructivist approaches to
learning (Cennamo & Dawley 1995; Kaufman 2003; Ward 1998). Previous research
suggests that satisfaction with and use of e learning may differ depending on age,
gender and year group (Hernandez-Jorge et al 2003; Richardson 2001). This evidence
is limited and comparisons have not been made between age groups of students whose
Previous education did not include the widespread use of computers and those who
have grown uf) with computers. Further evidence is also needed to disqover whether
females have more negative opinions than .males towards e learning and whether
Specific aspects of the experience are valued differently in terms of age group and
gender, Course groups have been compared in terms of attitudes to e learning but with
different content and only in relation to the delivery environment i.e. VLE (Vuorela &
Nummenmaa 2004). Comparisons have not been made between course groups with
Similar learning outcomes sharing the same ¢ learning content and environment.
Effectiveness of ¢ learning should be established by an integrative evaluation (Draper
et al. 1996) and judged on how well .it achieves its intended objectives (Lewis et al
- 2001). Evaluation of e learning using multimedia has so far shown generally positive
results. Problems with shallowness of material, installation and access out-with
university have been sighted as reducing satisfaction and use of e learning materials
(Bacro et al 1997; Bull et al 1998; Dewhurst et al 2000; Lyte & Kérr 1996). Recent
advances in broadband technology may reduce these problems and this requires
inVestigation. One evaluation made use of computer-tracking capabilities to
investigate students’ activity with e learning materials (Green et al. 2003) but the

relatiOnship between student activity and effect on learning has not been investigated.
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Increasingly sophisticated means of tracking student activity may allow this
relationship to be studied.

The aims of this project were therefore as follows;

Aims

1. To develop web based e learning packages to supplement the learning of students
studying in campus based physiotherapy courses.

2. To evaluate these packages in relation to student attitudes towards computers and
satisfaction with the packages in relation to achievement of development
objectives.

3. To compare different course groups, ages and genders of students in relation to
their opinioﬁs of the packages with a view to analysing themes and variations

4. To discover students’ preferences in relation to types of delivery for Movement

Analysis, Manual Therapy arid Stroke.

3. To investigate the relationship between student activity with packages allowing

Student tracking and the effect on learning.

The developmental and evaluative objectives for each package are presented at the

beginning of each relevant section in the methodology chapter.
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Chapter 2. Methodology

Introduction

This chapter describes the development of the Movement Analysis, Manual Therapy
and Stroke packages and the methods used to evaluate each package. All the
packages, a sample questionnaire and the summative test versions can be accessed at
any time by clicking on the link below or by typing it into the address bar in a web
browser:

mLDSI//am.rgu.ac.uk/q/perception.dl1?name=shsvc?password=phd

The inspiration for developing computer assisted materials to support self study arose

from the need for physiotherapy students to be able to practise their observational

anatomical movement analysis.

Students are required as part of their module learning outcomes for Applied Anatomy
to be able to:
> Observe, analyse énd describe normal functional movements using anatomical
terminology.

(Module descriptors Robert Gordon University BSc. (Hons) Physiotherapy 1999)

Physiotherapy students therefore have an undéﬂying need to develop visual literacy
and will continue to develop their observational skills as undergraduates and
Postgraduates using them to assess patients’ pfoblems and progress. These skills are
usually taught.bin practical classes and assessed in a practical examination. A

classmate acts as a model perfonhing various activities, which the student observes,

analyses and describes with feedback from the tutor. Students are then required to
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practise this activity in their own time. However this study method presents several
difficulties for the student. A model is required and may tire after several repetitions
of the m0\'/ement, producing minor changes in performance and invalidating the
original analysis. If the students are practising in their own time, no tutor will be
present and therefore | appropriate feedback to that unique situation will be
unavailable. Rowntree (1990) recognises that even in conventional instruction
learners spend time learning én their own from existing materials such as books and
journals but acknowledges that private study materials are rarely created specially for

them with their needs and courses in mind.

Previously, videotapes had been made of a selection of normal movements, which
could be used to practise observation and analysis. French et al. (1994) have
_emphasised the importance of skill practice and suggest the use of videos as an
adjunct to individual practice out with teaéhing sessions. These videos had also been
used with a paper-based answer sheet as an alternative means of assessment to the
practical exam. This method standardised the assessment so that all the students were
required to analyse the same movement and also reduced the possibility of slight
changes as the model tires. This method of assessment required less staff and student
time as all the students are able to sit the test simultaneously and the answer sheets are
marked.after submission. However as a method of self-study and assessment this

method has several flaws.

¢ Individual students would have limited access to a tape-based video, even if

multiple copies were held in a library.
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e Paper based answers for each movement would have to be given in a booklet
to accompany each video.

e Students would have to “mark” their own attempts against the answer booklet.

¢ There is no way of encouraging students to attempt to analyse the movement

themselves without referring directly to the answers.

This latter problem could result in rote learning the answers to the individual videos,
resulting in superficial learning and a lack of development of observational skills. If
properly constructed, self-assessment activities can encourage deep learning as they
enhance motivation to learn as this increases with early success. Self-assessment may
take place in privacy to gain confidence before a formal exam and takes away the fear
of the unknown. It enhances learning by doing through the application of criteria,
decision making, judgement and reflection and avoids passivity. Learning is enhanced
through feedback particularly if it is rich and immediate. Self assessment also allows
digesting of information helping learners to make sense of the experience and
feedBack (Raée 1993). In order to facilitate this type of self-assessment activity it was
hecessary to design a method of self-study and assessment which would allow
students not only to access a library of functional movements but also to allow them
to test their skills of observational analysis with meaningful feedback following their

attempts. It was also desirable to ensure materials could be accessed for private study.

During the process of searching for a solution to this dilemma the possibilities of
extending the design of such a learning tool to support the fulfilment of other learning
needs and outcomes was also considered. In considering the potential designs of these

Packages it was important to consider not only the underpinning pedagogies
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influencing this type of learning but also the different learning styles of students who

would be using the packages.

Learning theories underpinning package design.

It was very important to ensure that the self learning materials were well integrated
with students’ existing module materials, alloWing students to relate this activity to
their existing knowledge and increase the chance of learning occurring (Lawton
1996). Spiro et al (1992) supports the interconnection of learning resources to allow
students multiple exposure to required knowledge thus allowing the transfer of this
knowledge to other situations, particularly when these materials are case-based. The
self-study packages were designed using clinically relevant terminology and content,
closely related and linked to existing module content, thus hopefully reinforcing the
correct understanding and application of this knowledge. The packages were further
integrated by accessing them in the same way as other module materials and

introducing them as a timetabled session within the module teaching.

‘Knowledge transfer as described by Spiro (1992) promotes abstract thinking which,
according to Piaget (1970), is the final fourth stage in fulfilling full cognitive

development. However students who have not yet acquired a full grasp of the basic
knowledge will not be able to achieve this cognitive level. Knowles (1990) recognises
fhe importance of identifying gaps in students’ knowledge but places some
responsibility for this on the student. Computer-based self-study materials, unlike
Paper-based self-study, can allow students to receive immediate feedback. Computer-
based feedback does however rely on the anticipated response from the student to the

problem posed. Paper-based self-study relies on the student not accessing written
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answers.until they have completed the task or seeking tutor support to enable
feedback regardless of whether this is written or verbal. Face to face feedback with
the tutor has the advantage of being relevant to the particular individual needs of each
student and for this reason the self-study packages and related feedback were not
designed to replace face to face discussion of these topics but rather to supplement
students’ own study of these areas and stimulate further discussion in the practical
classes. Feedback, in all forms, is vital in assisting the identification of knowledge
gaps allowing remedial support to be given promoting students’ achievement of their
cognitive potential. The computer applications chosen to create the self-study
packages were therefore investigated for their ability to provide timely, meaningful

and relevant feedback.

The constructivist theories of Bruner (1966) support the concepts of develdping
cognition and meaning through forms of instruction which are contextual, allow
transfer of knowledge and identify gaps in knowledge. Bruner (1966) suggests that
instructional materials should also be structured so concepts are easy for students to
grasp thus allowing them to fill in the gaps they have identified in their knowledge.
Sweller et ai (1998) conducted research suggesting that students were able to more
easily “grasp” concepts if, in designing instructional materials, extraneous cognitive
load is minimised. Mayer et al (2003) further investigated the design features which
contribute to the lessening of extraneous cognitive load and suggests that materials are
personalised, include multimedia and information sources are contiguous and do not
contain extraneous information. These theories were used to underpin the

development of the packages.
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All the packages contain multimedia integral to the self-study activities, rather than
added as a decorative distraction. Efforts have been made to use straightforward
personalised language appropriate to the activity and to ensure that videos, questions
and support materials are contiguous. Ironside (2005) warns that a cognitive approach
to instructional design alone is insufficient, particularly when designing materials to
support health related professional courses. She emphasised the importance of
students exploring different clinical situations to support deeper clinical reasoning
processes. Lave & Wenger (1991), Kelly (1999), Bahn (2001) and Kaufman et al
(2003) discuss the importance of clinically relevant materials in linking theoretical
teaching and learning to clinical situations supplementing cognitive learning with
experiential and social learning. While computer-based learning cannot replace the
experience of a clinical placement, mal.terial that is clinically relevant, provides insight
into ciinical scenarios and practice, of clinicians as role models. As this allows
students repeated interaction with these materials, motivation to learn may be
increased and fear of unknown expectations ovf clinical practice reduced. Taking these
theories into account when designing the self-study packages should promote
students’ cognitive, experiential and social development, construction of meaning and
ultimately their learning by increasing their transferable understanding and
application of knowledge, allowing them to identify gaps in this knowledge and

motivating them to fill these gaps.

Relationship of learning styles to package design
Honey (2000) suggests e-learning materials should make the most of their flexibility
in accommodating different learning to avoid students becoming de-motivated when

using them for self-study. The packages were designed to allow students with a
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variety of learning styles to use them. While they incorporate both textual and visual
sources of information it is likely those with visual and pragmatic learning styles will
be mainly acc;)mmodated. Self-assessment questions have been worded and
structured in a variety of ways to ensure that different learning styles are addressed
and to encourage a deep approach to learning. Encouraging a deep approach may be
achieved by asking students to demonstrate understanding, apply knowledge and
solve problems (Entwistle et al 2000). Clinical questions should therefore ask students
- why a particular technique is used and how it may be safely applied and the packages
themselves were designed to allow students to apply theoretical knowledge to
practical situations through self-study. The provision of additional methods of study
such as computer-based self-study packages will in itself broaden the learning
experiences of students and extcna choice thus accommodating a wider variety of

learning styles.

Vittetoe (1983), Cavanagh et al (1995) and Wessel et al (1999) have investigated the
learning styles of health science students but there is no consensus as to one preferred
style for this type of student. Leuthold (1999) investigéted the relationship of Gregorc
learning styles to students preferences for computer-based learning and suggests that
those with a sequential learning style prefer computer-based learning over those with
random learning style. However she acknowledgeg that computer-based leaming takes
many forms (Leuthold, 1999) and thus studies of this nature can only reveal preferred
leamning style in relation to their particular mode of computer-based learning rather |
than computer-based learning in geﬁeral. The reliability and validity of learning style
instruments have been criticised (Bonham, 1988). Lyte and Kerr (1996) suggest that

Students’ learning styles are not static and change in response to different learning

71



experiences and situations. It is possible therefore, that students with less preference
for visual and pragmatic activities may be encouraged to develop these styles by
interacting with these materials. It was not, however the purpose of this study to
discover whether this was the case although following investigating whether these
computer-based materials are an acceptable and effective means of self-study it may
be useful to investigate how they are used with students of differing learning styles.
Many learning styles instruments were developed before the advent of computer-
based or e-learning and categories have therefore not been developed which take
activities specific to this type of learning into account. More recent research (Van
Dover and Boblin 1991; Richardson 2001; Hernandez-Jorge et al 2003; Vuorela and
Nummenmaa 2004) has focussed on the potential effects of students’ individual
differences, such as attitudes to and confidence with computers, on their inclination to
use and performance with computer-based learning materials. This study will

therefore examine these differences in relation to the acceptability of the packages.

Rationale for the methodological design of the evaluation

Previous studies ev;.luating computer-based materials have used a variety of methods
depénding on whether the aims were to compare CBL materials to conventional
learning materials or to illuminate the development of CBL materials. Early
evaluations er;lployed an experimental design measuring and comparing assessment
scores following exposure to computer-based materials compared with those exposed
to conventional materials to establish whether they were a realistic alternative to
Conventional teaching methods (e.g. Dewhurst et al 1998). Experimental design

evaluations present various problems and practical difficulties. This type of study

requires that one group of students is denied access to the computer-based materials in
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order to act as a comparison or control group. This may result in these students feeling
unfairly treated and the experimental group being unfairly advantaged. This could
lead to a lack of volunteers for the study and small sample sizes, thus compromising
the statistical analysis relied on to show effects in experimental studies. Students in
the control group feeling disadvantaged may “cheat” by gaining access to the other
group’s materials thereby negating the corhparison between groups. It may be
impossible for the investigator to detect such activity but in controlling against this
perceived risk, may force interaction with the learning materials to take place in an
artificial environment, so compromising the external validity of the results. This
ethical dilemma is particularly relevant if the assessment used as an outcome measure
contributes to the summative module grade. However, if the assessment does not
contribute to the module grade, students may not interact with the materials in the
same way. Even if care is taken to ensure there is no sharing of materials between
groups, the inveétigator cannot be sure that students’ results, whether better, the same
or worse than predicted can be solely due to.the materials themselves and not due to
other learning experiences outwith their control. Results may also be influenced by
operational problems and mismatching of the materials to course objectives (Ellington
et al 1995). These difficulties may have a resultant effect on the meaningfulness and
significance of the results only allowing them to be relevant for that particular group
of students using the materials in this artificially created scenario. Dewhurst et al
(1998) recognise the disadvantages of this type of design and suggested that further
Studies should attempt to study CBL materials in the environment in which they were
designed to be used while also investigating the opinions of students regarding the

acceptability and usability of the materials.
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Questionnaires have been widely used in studies investigating students’ attitudes
towards and opinions of CBL. Questionnaires allow the researcher to collect
information from a larger sample of students than focus groups or interviews (Cohen
et al 2000; Ellington et al 1995). Closed questions allow the researcher to code
responses and readily compare the opinions and attitudes of different groups of
students and Likert scales have effectively been employed to evaluate students’
agreement with various statements about different features of CBL materials. The
inclusion of open questions in a questionnaire allows greater depth of information to
be collected. When used in conjunction with closed questions this information may
illuminate the reasons behind anomalous responses and thus can be used to triangulate
results. Interpretation of this information must however be carefully carried out so as

not to introduce bias (Cohen et al 2000, Ellington et al 1995).

Draper (1996) supports the collection of information about student opinions in the
evaluation of CBL materials. He suggests an integrative evaluation, involving a
variety of methods, with students using the materials in the learning environment for
which they were designed. While accepting that results of any evaluation of CBL
materials in the real environment will only be relev;lnt for those materials in that
specific situation, the aim of this type of evaluation is to discover whether the
materials are meeting their intended objectives. An integrative approach is very useful
in the developmental stages of a new learning intervention allowing the packages.to

evolve in relation to the feedback received.

The aims of this study were not only to evaluate computer based learning materials

but also to develop these materials to support the achievement of specific learning
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outcomes. It was hoped that development and evaluation of the first packagé in this
study would inform the design and evaluation of the further packages and therefore
this integrative approach was adopted for evaluation. A questionnaire incorporating
Likert scales and open-ended questions was used to elucidate students’ opinions and
attitudes regarding the packages and to allow comparison between different groups of
students. A pre-designed questionnaire (appendix 7) was developed by the Learning
Technology Dissemination Initiative (L.T.D.I.) at Herriot-Watt University. The
questionnaire had been designed specifically for this use, making it a valid and
reliable research tool. Questionnaires are a reliable and practical tool for collecting
information about the opinions of a large number of subjects (Cohen et al 2000,
Ellington et al 1995, Polgar & Thomas 2000). Closed Likert style questions were used
to allow statistical analysis and comparisons to be made while results would be
further illuminated by the addition of related open questions clarifying closed

responses.

The software application used to create the packages records information about when
students loé in and out of the packages and their scores and tutors can access this' data
via a reporting facility. If students are asked to volonteer identification numbers on
accessing the packages, individual student us€ can be tracked. To discover the effects
of the packages on learning the students’ time spent, number of attempts and self-
study scores were monitored for the newer packages permitting this tracking. Student
time spent and number of attémpts with the self—§tudy materials were also compared
with each student score in a separate compulsory assessment designed to test their
transfer of knowledge to new questions. All students were instructed to use the

Packages in the environment and manner intended in the package design. Few studies
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have made use of student tracking and none to date have reported using this to
compare students use of self-study packages with their self-assessment or test scores.
This study therefore serves as a pilot, for the use of tracking, in evaluating students’

self-study activity with CBL materials in the real learning environment.

It was decided to address the immediate need for the Movement Analysis Package
and, through its evaluation, continue to develop these materials in light of the results

and feedback gained from this evaluati‘on.

The Movement Analysis Package

This section describes the Movement Analysis Package and how it was created. It also
describes its integration into different health science courses and how the package was
used and evaluated. It outlines how it was subsequently extended to provide a means

of summative assessment.

Development Objectives of the Movement Analysis Package
> To allow students access to a library of normal functional movements for
observational analysis.
> To enable students to receive meaningful feedback on their attempts at
observational movement analysis.
> To allow students to practise observatiénal movement analysis in private out

with the practical class setting.

The Movement Analysis package consists of web pages constructed in HTML and

JavaScript with embedded MPG video clips. For the pilot version of the package these
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clips were captured from a videotape which had previously been used to provide
students with an alternative means of observing and analysing functional movements
using a paper Based grid to record their answers. These clips were converted to MPEG
and AVI format using an MPEG encoder. To extend the library of clips and allow
consent to be given by the actors in the clips for their use in other courses it became
necessary to film new digital videos which did not require this conversion. Students
volunteered to model for filming of these clips and their informed consent was gained
(Appendix 1 and 2). Question Mark Perception version 1 was used to create the pilot
version of the package. This is a computer application, which supports the creation of
customised on-line assessment questions. In addition to offering a variety of question
types Question Mark Perception (QMP) also includes sophisticated reporting
facilities, which can detail individual or aggregate scores, allowing for instantaneous
feedback and tracking of student behaviour. As any HTML content may be combined
with questions created by the application, hypertext links and multimedia content are
easily incorporated. This enabled the linkihg of glossaries to the other pages to
provide information to support feedback and study.

On choosing a movement to analyse, students are presented with a clickable link to
the video clip that they can play, stop and start the movement at any time during the

process.
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SCI showing the question index page of the Movement Analysis package.
Students are taken through each movement joint by joint and asked to identify the

starting positions, intermediate positions (if applicable) and finishing positions from a

list of choices which are presented in the form of multiple choice / response questions.
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SC2 showing the question layout of the Movement Analysis Package

In the practical class they are taught to break down the activity into these components
to facilitate identification of how the movement is being performed. Rather than
presenting the student with just the correct choice and distracters it was decided that
each list of answers should contain all the possible joint positions or muscles which
could be involved in that movement. Students are then required to identify the
muscles producing the movements and the type of muscle work used in the same way.
Thus the virtual task mimics the reasoning process that the student should follow in

the clinical setting as closely as possible.
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Feedback is given following the submission of the answer to each question and is
delivered as a score but may also include information about the correct answer.
Milheim W. (1996) recommends interactivity in CBL packages and recommends easy
to use navigation; interactive questioning and personally meaningful feedback are
incorporated. Narciss S. (1999) studied the effects of CBL feedback on motivation
and performance and found that greater informativeness of feedback leads to better
performance. To allow students to find out more about the answers a link to a glossary
is provided at each stage to enable the student to look up definitions of movements;
muscle actions and attachments. Students accessed the package through the university

computers by typing the Internet address (URL) into their Web browser.

The Pilot Study

A purposive sample of forty five second year physiotherapy students was recruited to
pilot the Movement Analysis package (Cooper V. & McConnell M. 2000). Second
year students were chosen for the pilot as they were deemed to have the necessary
anatomical knowledge to use the tool and would also understand the context for its
intended use. Students from a whole class were chosen to avoid the unrepresentative
bias of asking for volunteers and to avoid those who may not have been chosen from
feeling that they may be missing out (Harvey J 1998). Students excluded from this
opportunity for self-study may feel disadvantaged and would need to be given an
alternative form of self-study package to use. It would have been difficult to ensure
that an alternative self-study method was comparable to the on-line package being
tested. A crossover design where each student group used one form of self-study for a
period after which they changed to the other form of self-study may eliminate any

feelings of unfairness (Polgar & Thomas 2000). This more experimental method
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would however create a less realistic environment in which to evaluate the package
and may have elicited different types of comments from the students regarding the
acceptability and effectiveness of the on-line package if they were comparing it to

another form of self-study.

The students were given an introductory session on how to use the package and
divided into four groups spending thirty-five supervised minutes using the MAP. This
allowed adequate tutor and technical support to be given as required which reflects
normal practice. Students would normally be given support from the tutor until they

were confident enough to use the tool independently.

A questionnaire (Appendix 7) was administered to assess students’ confidence and
attitudes towards technology. The questionnaire was adapted from that designed and
validated by the Learning Technology Dissemination Initiative at Herriot-Watt
University to evaluate computer based learning packages thus increasing its construct
validity in relation to its required purpose. Various studies have used qﬁestionnaires to
elicit student attitudes to similar packages (Green et al. 2003; Madariaga et al 2003) .
Attitudes abouyt layout, navigation and content were assessed using Likert scales but
Open-ended resi)onses were also included for further details and to accommodate
Unanticipated reactions and responses. Davidson and Goldfinch (1998) support the
use of Likert scales for assessing attitudes and Milne (1998) suggests that
Standardised responses allow fc'>r more objective interpfetation from a large sample
but emphasises the importance of piloting to reduce the risk of misinterpretation.
Richardson (19§4) warns of the inattention of researchers to demographic

Characteristics such as age and gender and states that insensitivity to these variables
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rﬁaintains existing inequalities in higher education. Demographic characteristics of the
students are therefore included in the questionnaire with a view to discovering
whether demographic variations in attitudes towards e-learning are similar to those
found in other studies. Data was collected anonymously and informed consent
(Appendix 3) sought from the students th take part in the evaluation. Cohen et al
(2000) discuss the ethical considerations in educational research and suggest that
privacy is ensured by anonymous collection and reporting of information as well as
consent to take part. As also recommended by Cohen et al (2000) the dissemination of
these results for academic research purposes was‘made clear to the participants as was

the purpose of the study.

The results of the pilot study showed that the students had very positive attitudes
towards the MAP. Some negative responses towards the quality of the videos were
attributed to poor network performance during the course of one of the pilot sessions.
Students identified the main advantages of the Moilement Analysis package as being
feedback, easy access and individual use. The main disadvantages were the problems
with the network and logging in (Cooper & McConnell 2000). Results from this pilot
study have helped to inform the development of the final questionnaire and
suggestions made by the students have contributed towards the continued design of

the packages.
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Table P1. Summary table of students’ attitudinal statements about the
Movement Alialysis Package

=strongly agree, 2=agree, 3=neutral, 4=disagree, 5=strongly disagree

1 2 3 4 5
Enjoyable to Use 7 26 10 2 1
Helps you learn about the subject 24 16 3 2 0
Worth the time spent on it 21 16 3 2 0
Would help me revise the subject ‘ 26 14 2 3 0
! would use it again in my own time 12 26 3 1 3
Will help me with future study in this 16 22 2 4 0
discipline

Students were also asked for their ideas for improvements or any other comments.

The most commonly made suggestions and comments are summarised as follows:

* Have the correct answers provided (16%)

*  Group the muscle choices (11%)

}

® Package is beneficial to assist in learning the subject and prepare for the exam

(22%)

* Good idea (16%)

Although these results were promising, success of the tool would depend on its
effecti\)e integration into the modules it was intended to support. The Movement
Analysis package was adjusted to improve its performance as suggested by the pilot
study so that scoring would give more information about the incorrect and correct

responses. This necessitated a re-design of the package using HTML and J avaScript
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rather than version 1 of Question Mark Perception. The‘ first page is the table of
contents with links to instructions on how to use the package, together with the menu
of normal movements to analyse and links to the glossaries. Students can stop and
start the videos clips in exactly the same way. Feedback is given as the student
Submits the answer to each question in the form of a pop up box containing
information about which responses are correct, which are not and the correct answers,
A disadvantage of this was that any method of tracking student activity with the
package was lost. However this facility in QMP version 1 failed to produce the

required reports when used in the pilot study.

A full-scale evaluation of the new version of the package following integration to the
relevant mddules was carried out. The questionnaire was deemed to be satisfactory for
the collection of the required information. In order to direct the students to give more
definite opinions and to aid interpretation of the results it was decided that for future
evaluatiéns the neutral response category in the Likert scale would be removed

(Cohen et al 2000; Percival et al 1993).

Integration and Evaluation of the Movement Analysis Package

Evaluation Objectives for the Movement Analysis Package

> To discover students attitudes towards computers.

> To discover students attitudes towards the Movement Analysis package.
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> To compare the attitudes of different age groups, genders and course groups of
students towards the Movement Analysis package with a view to analysing
themes and variations.
> To discover students’ preferences in relation to types of delivery for
Movement Analysis.
The two student groups initially recruited were first year BSc (Hons) Physiotherapy
(PT) students and first year MSc (pre-registration) PT students studying Musculo-

skeletal modules. The learning outcomes of these courses require the students to:

> Analyse static postures and dynamic activities, relative to joint movements,

muscle actions and tissue loading.

(Robert Gordon University Module Descriptors for BSc (Hons) Physiotherapy 2002)

It was anticipated that the MAP might be of value to other disciplines where
knowledge of normal anatomical movement is required. Therefore second year BSc
Hons Occupational Therapy (OT) students studying the upper limb anatomy module
also agreed to evaluate the package so results could l';e compared between the groups.

These groups constituted the 2002 cohort.

The students were introduced to the package early in their modules by the staff
teaching that module in a timetabled supervised session. They were then given time
on their own to use the package as an adjunct to their other means of instruction in the
subject, It was thought that this related to the real learning environment and how the
Students should use the package. Dewhurst et al (2000) identified this as a weakness

of the first evaluation they conducted as the package was evaluated in a tutor-
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supported environment when it was actually designed to be a stand-alone self-study

package.

To evaluate the Movement Analysis Package these three groups of students were
asked to complete the evaluation questionnaires in sessions set aside for this activity
at the end of their relevant modules. The BSc (Hons) PT students submitted 20
completed evaluations and the BSc (Hons) OT students submitted 25 completed
evaluations. The MSc (pre-reg.) PT course started after an on-line version, identical
to the paper form, was available and this group had the option of either method qf
evaluation. The 16 students in the MSc (pre-reg.) PT group all completed the on-line

form.

Focus groups

Following the pilot study (Cooper V. 2000) it was noted that few further comments
were added by the students to the questionnaire. It was decided to conduct focus
groups to overcome this. Focus groups are an ideal way of establishing how to
proceed with changes and informing developments with the opinions of those who are
likely to be affected (Krueger & Casey 2000). The BSc (Hons) PT and MSc (pre-
reg.) PT groups were asked for volunteers to take part in the focus groups. The BSc

Hons OT students were unavailable for this activity.

The aim of this group was to discover students’ opinions of the MAP and their views

on the development of further CBL materials to best support learning for their course.
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Eight BSc Hons PT students and three MSc (pre-reg.) PT students volunteered. A
question schedule was drawn up for the groups (Appendix 4) as recommended by
Krueger R. et al (2000) and piloted on 2 volunteer fourth year BSc (Hons) PT students
proving satisfactory for collecting the required information. Each focus group was
then conducted in a quiet room, facilitated by the researcher and the conversation

taped and transcribed exactly.

Combined Results of the Focus Groups held with BSc (Hons) Physiotherapy and

MSc (pre-registration) Physiotherapy students.

The main findings of the focus groups are presented here as they informed the
continuing development and evaluation of the MAP and the further packages (Cooper

& Ogilvie 2003).

The themes emerging from the focus groups were;

* Computers too few and too sluggish resulting in many having to rely on home -
corhputers.

* Generally opinion was that the package was worthwhile but would also like
links to pathologies and treatments.

® Preferred access from home rather than having to stay in university after a
long day.

* Generally positive towards package but felt that more guidance would be of
benefit on how and when to use it, with more back up if confused about

answers.
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The department moved to a new site in 2003 with new computer facilitiés which it
was hoped would overcome some of these problems. The package itself would now
be hosted on the faculty Intranet (iNet) enabling students to access the package from
home via a web link and allowing it to be fully integrated with the other module

resources,

To allow further support when greater explanation was required a link could be made
within the iNet to an on-line community grOupl to allow students using the package
and members of the teaching team to share views, which would afford a solution. It
was anticipated that this community group would also allow students to provide
further informal feedback about the package in an immediate, recordable and
convenient way. A summary of students’ comments in the community groups can be

found in appendix 6.

Continuing Evaluation of the Movement Analysis Package

The subsequent cohort of students to use and evaluate the MAP consisted of BSc
(Hons) PT students MSc (pre-reg.) PT students and BS¢ (Hons) Sports and Exercise
Science (SES) students. A change in the structure of the BSc Hons Occupational
therapy course meant that there was no longer a suitable module in which to integrate
the Movement Analysis package. The Kinesiology and Biomechanics module within

the new BSc (Hons) Sports and Exercise Science course has the following learning

Outcomes:

Learning outcomes

> Adnalyse the joint movement and muscle work of simple activities
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> Describe the biomechanical components of selected activities
(Robert Gordon University Module Descriptors BSc (Hons) Sports and Exercise
Science 2003)
It was thereforé seen as advantageous to the students to use the Movement Analysis
package to support their study of this subject. The assessment of these learning
outcomes for this student group is also by a computér based movement analysis,

which incorporates questions on related biomechanics.

The package was again introduced to each st_udent group early in the relevant module
in a timetabled, tutor supervised session. The students were then directed to use the .
Movement Analysis package as they required during the course of the module by each
teaching team. The Movement Analysis package for this cohort of students was
supported by an on-line community group for each module to act as support and
informal feedback. These student groups completed the same on-line questionnaires
as the previous cohort in a further timetabled session at the end qf their modules. One
could argue that these differences between deliveries of the package for the pilot.
cohort and following groups of students could jeopardise interprgtation of the
evaluation results. Hdwever, as Gunn (1998) recommends, evaluation should now be
Part of an on-going process feeding back into the loop of “implement, evaluate and
improve” allowing appropriate analysis which is driven by the purpose of the
¢valuation. As the purpose of the evaluation in this case was to inform the continued
development of the packages it was considered important to act on the results of the
Previous evaluation and the advances in technology to improve the learning

CXperience for the students.
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Development Objectives
> To allow students to visualise and learn the correct application of manual
therapy techniques out with the practical class setting.
> To enable students to consolidate their understanding of the use of these
techniques with patients.
> To allow students to test their knowledge of the application and use of manua1

therapy techniques including assessment and safety issues.

Design of the Manual Therapy Package

The Manual Therapy package consists of instructional videos and self-assessment
questions on two different manual therapy techniques; Maitland mobilisations and
McKenzie exercises (Maitland 2001; McKenzie 2003). The application Question
Mark Perception version 3 has been used to embed the videos and create the questions
and feedback. Bull et al (1998) developed a distance learning package for midwifery
students on the foetal skull and used an earlier version of this application (Question
Mark Designer) to create their self-assessment materials. Following their evaluation
they found that the students found this method of study enjoyable and felt it enhanced
their learning. They commented that the limitations of the software at the time may
have lead to the (iesign rather than the content of the questions being a little simplistic
(Bull et al 1998). The most recent version however, allows for greater ingenuity in
question design and the incorporation of multimedia. The multimedia department at
Robert Gordon University filmed students and a member of teaching staff whom
again volunteered and gave their consent to be filmed. The videos were filmed usinga
digital camera and edited into streamed clips. Video’streaming allows for a higher

quality of video clip than those used in the movement analysis package (Thornhill et
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al 2002). The videos are embedded in the self-assessment tests as an HTML

hyperlink.

The Videos show the lecturer demonstrating and talking through a series of manual
techniques on the live model and also on a skeleton .spine. It is hoped that this will not
°nly allow the students to revise and practice their techniques but also aid their -
Understanding of how each technique affects the movement of the spinal joints. The

Questions relate to the video clips and cover assessment, treatment application and
Safety factors in the use of each of these manual therapy techniques. They were

designed and written with advice and peer review from members of the module

teachmg teams who are experts in this field of clinical practice.
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Integration of the Manual Therapy Package

Shdents in both the BSc (Hons) PT and MSc (pre reg.\ PT eroups access the package
through the R.G.U. iNet along side supporting m.dale resources. It is again linked to
ac*NiMUniry group for each module to allow for queries and informal feedback. The
students ure introduced to the package at the beginning of the module in a timetabled
Sessi°n but instructions are also given on-line within the module resources and

stud
ents are advised to access it more than once. The module teaching teams reier to

the
Puckage during the course of their practical teaching, reminding the students to

LBeit.
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24 Development and Integration of the Stroke Package

This section will describe the Stroke package and how it was created. It will also
describe jts integration into both physiotherapy courses and the BSc (Hons)
Occupational Therapy course. The focus groups and pilot study also suggested that

Students would find a package relating to case studies of patients useful.

Student quotes;

i they gave you a little scenario on the computer you could just go in. It'd be like

Your patients coming in and have like the age of them and see what you would do and

hOw. »

Its &etting quite close to our placements everyone was like panicking and thinking,

When 1 &get a patient will I know what treatment to give them?”

, It’s the Jact we might go out and not aciually think you know anything
Weve hag §0 much information you don'’t feel as if you've processed it
They Just go there’s your patient and you go Oh! You don’t know what to expect

re ] | ' . »
%ly. You don’t want to hurt patients.

Yoy Probably do know how to treat them but then you might not think and they’ll

[ clinjcqy Supervisor] tell me and you'll think well I knew that but I just didn’t relate it.
he neryes will get to you.”

s good Just to see what you actually do, a day in like each patient, what a physio

w 1
*Wd do. It helps you think about i, less scary anyway
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It was felt that the first packége to support learning of dysfunctional movement
analysis should be based on Stroke. -Assessment and treatment of this type of
feurological condition requires a high level of observational skill (Bernhardt et al
2001). The Neurology module is delivered at the beginning of the students third year
in the B.S¢, (Hons) Physiotherapy and Occupational therapy courses and in the third
Semester of the first year of the two-year MSc (pre-registration) physiotherapy course.
At this Stage some students may have seen patients with these conditions on clinical
Placement by most will not and therefore have difficulty in visualising the clinical
Presentations of these types of conditions. Following their clinical placements,
Students haye reported that they find this experience of value in helping them to
Visualise the symptoms, presentation and problems of patients with various conditions
When they come to study them in greater detail later in the course. Previously during
the feurology module, students had visits to the stroke rehabilitation unit at the
hospita} observe the assessment and treatment of patients with this condition. The
Mumber of students taking this module has increased from around 25 to approximately
& fendering these visits unsustainable for the hospital staff and patients. It therefore
Seemed vita] 1, provide these students with an alternative means of visualising this
Conditipn Which is possibly the most common type of neurological condition they will

® Tequired to treat as practitioners, the incidence of stroke in the U.K. being about 1
" 500 (Honan 2004). It was therefore decided to make the first “Virtual Patient” a

vid .
®0 case study of a stroke patient.
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Development Objectives

> To allow students to visualise the clinical features of a typical patient who has
suffered a stroke.'

> To allow students to visualise techniques used in the assessment and treatment
of a typical patient who has suffered a stroke.

> To enable students to consolidate their understanding of stroke and the use of
these techniques with patients who have suffered a stroke. -

> To allow students to test their knowledge of stroke and the techniques used in

the assessment and treatment of patients who have suffered a stroke.

The Stroke Pbackage is similar in design to the Manual Therapy package and is also
accessed ip _the same way through the RGU iNet. The video filming however
Presented different challenges, as a patient who had suffered a severe stroke was the
“bject of e video. It was therefore necessary, not only to gain his consent
(Appendix 1 and 2), but to also acquire the approval of his next of kin and his
€Onsultan Physician to ensure he was medically fit enough to take part. Two .

chartered physiotherapists and a physiotherapy helper were also filmed and their

¢ .
nsent gaineq (Appendix land 2).

The Video depicts an entire assessment and treatment session of the batient iq lying,
sitﬁng and Standing. Various views were filmed so that students would be able to see
the Patient jp, 4 similar a mannér as possible to real life and close ups were also taken
10 allgy, for greater visibility of muscle and body contours. The patient was sequired
to

be dressed only in shorts, as he would be for his usual physiotherapy session, and

c . . .
A wag taken to maintain his dignity and decency. The finished video was edited
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Int0 a series of short clips and each was embedded using HTML in the self-
assessment tests created with Question Mark Perception version 3. The questions
Were again designed and written with advice and peer review from the module

teaching team who are experts in this clinical field.

aMrrml'L HicfosoU Internet Explorer provided by BoS Internet

Link» *j NortonAntMrus

E) Se»ch - | @10 blocked |iy Check « AUsU* * -glAuic« ~Opliom a
shsvc_stroke_section3 )
_ _ +Ji
J3
J4
"*N\s question contains negative marking.
Ttle patient now has both upper limbs supported. Which of the following wou
reasons for this?
r To facilitate trunk extension. .. hl.mpra] loint.
r To de-welght his left upper limb aligning his glen
r To allow movement to occur at the pelvis.
n jrl'o a”ow %stable referepcti at the CKE. ».-untrate on the correct movements.
r To allow the patient to feel more stable and coficéntrate on
f Prtviou» |
Q fc' »ljg m «kita j A - I ﬁB

*ng sample question and navigation layout of the Stroke package.

The tests are also linked to fictitious case notes and investigations
Ce°teputerised Tomography (C.T.) scan. Instructions, other study materials,
revision test on the related pathology of the condition are also provided. The students
again introduced to the package in a timetabled, supervised session at the
Ioeinning Of the module. They are reminded to use the package throughout the
mod*le and are provided with a link to a community group for each module to allow

que“efs and informal feedback.
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Evaluation of the manual therapy and stroke packages

>

>

Evaluatiop objectives for the manual therapy and stroke packages.

To discover students’ attitudes towards computers.

To discover students’ attitudes towards the Manual Therapy and Stroke
packages.

To compare the attitudes of different age groups, genders and course groups of
Students towards the I;/Ianual Therapy and Stroke packages with a view to
analyzing themes and variations.

To Compare the attitudes of students towards the Movement Analysis, Manual
Therapy and Stroke packages with a view to analyzing themes and variations.
To discover students’ preferences in relation to types of delivery for Manual
Therapy and Stroke

To investigate students’ activity with the self-study versions of the manual
therapy and stroke packages.

To Compare students’ activity with their improvement in self study score and

test scores

Silar on-Jine questionnaire employed to evaluate the Movement Analysis

Py
ckage (appendix 8) was used to evaluate both the Manual Therapy and Stroke

Pac ’ . .
kages, The statement relating to the glossaries in the Likert scale evaluating

attity,
des to features of the package was removed. The statement:

Th ”
® Package Provides good advice on how to work through the material.
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Was removed as students were given this advice in the introductory sessions by the

tutor and re-enforced by the module team rather than provided specifically as part of

the package.

The Statement:
“Twoulq use it again in my own time.”
Was removed as students were advised to use the package throughogt the related
Modules jn their own time and the extent to which they accessed it was now tq be
Measured through the tracking information. Two new statements were added to the
Scale which were felt to be appropriate replacements for the removed statements and
More appropriate to the Manual Therapy and Stroke package evaluations. These were:
I feel More confident to computer assisted study materials.”
“It has allowed me access to a useful resource.’
In Order to ensyre the construct validity of the questionnaire was not compromised the
Adeq questions simply replaced those, which had been removed within the same
Question category but were considered more relevant to these new packages and the
context in Wwhich they would be used (appendlx 8). Care was taken during comparison

f the p‘1‘0kages to ensure that only features of this Likert scale common to both

Cva] . . .
Uation questionnaires were included.

All groups of students evaluating the Manual Therapy and Stroke packages took a
b evlously unseen test version of the package. This consisted of questions similar to
%€ in the self-study version of the packageé both in content and style. These tests

C
Mbe accessed at:

\%Mmk/q/perception.d11?name=shsvc?nassword=nhd
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The reporting facilities in Question Mark Perception allow student tracking of how
the Tesources are used and scores from the students self study attempts can be
“Ompared to their test scores to see if there is a correlation between the use of the
Package and the students test score. This type of correlational study has been
describeq by Cohen et al‘ (2000) as allowing the researcher to ask three sets of
Auestion about two variables. Is there a relationship between them, if so, in which
direction does this occur and what is the magnitude? It was intended through this

Method to test the following hypotheses relating to each of the Manual Therapy and

Stroke Packages;

‘Nun H)’potheses;

| 1; There is no statistically significant linear relationship between the amount of
time the student uses the package and the students’ spmmative test score.
There is no statistically significant linear relationship between the number of

attempts and the students’ summative test score.

* There is no statistically significant linear relationship between the amount of

time the student uses the package and the students’ improvement in self-study

Score, - -
There is no statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

A)
ternate. Hypotheses;
1. There is a statistically significant linear relationship between the amount of

time he student uses the package and the students’ summative test score.
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2. There is a statistically significant linear relationship between the number of
attempts and the students’ summative test score.

3. There is a statistically significant linear relationship between the amount of
time the student uses the package and the students’ irﬁprovement in self-study
score,

4. There is a statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

\J

The Stroke Package is delivered in four sections and therefore statistical tests are
Carried oyt separately on each section. The subordinate hypotheses for each Stroke
Package Section are included in appendix 5. Should more than two out of the four
sections of the Stroke package show a statistically significant linear relationship (i.e.
8reater than‘o"r equal to 75% of the package shows a statistically significant linear
relationship) it is proposed that this will suggest rejection of the overall null

h
YPotheses for the Stroke package.
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Quantitative data is presented using tables and descriptive statistics. The following
Telationships between the data were explored and analysed for correlation using a
Spearman’s Rho Correlation Coefficient.

I The numbser of attempts in the self-study version and the improvement in score.

2. The amount of time spent using the self-study version of the package and the
Improvement jn score.

The number of attempts in the self-study version and the test score.

The amount of time spgnt using the self-study version of the package and the
improvement in séore.

In the third section the results of the Stroke evaluation questionnaire are presented as
in the Previous secﬁons. The quantitative data acquired by tracking student activity is
Dresented, explored and analysed in the same way as the Manual Therapy package.

The final fourth section summarises the Likert Scales, open responses and quantitative

| 32 for all three packages to allow comparison between them.
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Section 1 Movement Analysis Package

Demographic information

The e - i
numbers of students in each group, their ages and genders are presented in the

fonoWing tables.

In all - ‘
all six groups of students used and evaluated the Movement Analysis Package.

These : . k
©S¢ groups comprised the following numbers of students:

Tabj
© 1.1 Groups of students’ evaluating the Movement Analysis package.

Group

Students completing

1. BSc Hons BT 3603

2. BScHons BT 2053

3. BSC Hons OT 2003

4. MSc PT 2002

5. MSc PT 2003

8. BScHons sEs 2003

Number of students in year
evaluation
47 20 (43%)
46 29 (63%)
30 25 (83%)
21 16
23 22
13 . 12 (92%)
180 124

The
largest group of students evaluating the package was the BSc (Hons)

Phys;
YSiotherapy 2003-year group and the smallest was the BSc (Hons) Sports and

Exercise Science 2003

-year group.

The gende. +
gender distribution of each group was as follows:
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Table 1.2 Gender distribution of students per group.

—

—— |

\

Gender

—— |
Tota|

\—

- Group Total
D BSc Hons | BSc Hons | BSc Hons | MSc PT | MSc PT | BSc Hons
PT 2002 | PT2003 | OT 2002 | 2002 2003 | SES 2003
Male 1 3 3 8 4 7 26
[ Female 19 26 22 8 18 5 08
20 29 25 16 22 12 124

There were 98 female students and 26 male students who evaluated the movement

Analysig Package. The MScvPhysiotherapy 2002-year group had an even distribution

of male to female students and the BSc (Hons) Sports and Exercise Science 2003-year

S10Up had a greater ratio of male to female students but all other groups had a greater

rat
U0 of female to male students.

The ?ge distribution of the students in each group was as follows;

abj . A
© 1.3 Age distribution of students per group. .

\\"\
]  [Group Total
N e e A
19 24 23 12 19 11 108
1 5 2 2 3 1 14
20 29 25 - 14 22 12 1 22

5%

17%

8%

14%

14%

8%

11%

8 Students aged 27 and under and 14 students aged 28 and over evaluated the

Mo :
Yement Analysis package. In all groups there was a higher number of students age

27
and Under, only 11% of students overall being 28 years or over. The BSc (Hons)

Ph
YSlotherapy 2003-year group had the highest proportion of students age 28 years or

Over,
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)
Likert scale responses and ranking of delivery modes.
This section reports student attitudes towards computers, conﬁdence in various
®omputer-based activities, and attitudes towards different features of the Movement
AnalYSis package, which were elicited using Likert scales. Students were also asked
10 rank their preferred modes of delivery for learning about movement analysis.
Attitudes towards computers were as follows. Agreement with the following
Statements was considered to indicate a positi\\/e attitude towards computers.

Anyone can use a computer.

Computer Literacy will make me more employable
Agreement with the following statements was considered to indicate a negative
BMitude towards computers.

Ifind o computer difﬁcﬁlt to use.

Computers isolate you from other people.

lam afraid of looking silly if I make a mistake while using the computer.
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Table 14 Attitudes towards computers.

Statements about Total Level of Agreement
Omputers response Strongly Disagree Agree S:'O:L%W
: disagree = > (A%
Anyone can use a (n=120) 2 %) 4 (3%) 72 (60%) 42 (34%)
——-SOmputer, ‘
Vfinda computer (=115) 40 (35%) 60 (52%) | 13(11%) 2 (%)
difficult to use. - 5
fropllters isolate you | (n=111) 22 (20%) 72 (65%) 17 (15%)
M other people.
OMbuter fiteracy will | (7=120) 0 1(1%) 66 (55%) 53 (44%)
Make me more v
Smployable,
'am afraig of looking | (n=117) 34 (25%) 69(59%) | 12(10%) 2(2%)
silly if making a
Mistake while using
——he computer,

(n=

total numper of students responding to each scale)

Studens exhibited mainly positive attitudes towards computers with 114 (94%)

agreeing Or strongly agreeing that anyone can use a computer, while 119 (99%)

agreeq Or strongly agreed that computer literacy will make them more employable.

The Majority also disagreed or strongly disagreed that they found computers difficult

0 use (100, 87%) that they isolate you (94, 85%) or that they were afraid of looking

*Hlly Making 5 mistake while using the computer (103, 88%). However 15% of

St .
Udents gig agree that computers isolate you from other people.
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puters.

Table 1.5 Key to response codes for attitudes towards com

age students agreed

¥
or all statements the median v

th the positive statenrents and disagreed

with the negative statements about

computers.

different computer based

St\l Lo 1
dents” - responses t0 iheir level of confidence with

activiti
vities were as follows;

P

d activities-

Tab ‘ :
e 1.6 Confidence in computer base

Computer Total
response

Navigat.
mateﬁa\;ng
36 (29%)
read'mg o
Us‘mg
20 (16%) 38 (31%)
h’\de R
speﬂdent o
tud 28 (23%) 40 (32%)
e o | o | 200
29 (24%) 36 (30%)

(n= to
ta
| number of students responding 10

y confident or
(88,7 20/0), readin
g computers for self

each scale)

very conﬁdeht in web-based

Stuy . .
dents identified that were main!
aterials on fine
0,73%) and usin

ement analysis

g on-line (87,

activi
lties (102, 82%), navigating m

700 /0) :
, studying independently at the computer @
Study
(89,73%). Only 57 (46%) students Who evaluated the moV
Packa. .
ge were confident or Very confident in using computer—based multimedia.
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Table 1.7 Key to response codes for confidence in computer-based activities.

Response Code
No Confidence 1
Little confidence 2
Some confidence 3
Confident 4
Very confident "J/—_—_‘___’_‘_—S__f |

The median values for all statements apart from using computer-based multimedia
Were 4. This indicated that students tended to be confident with these activities but a
median value of 3 for computer-based multimedia indicates that students tended to

0 — s ..
nly have some confidence in this activity.

Students’ attitudes towards statements about the movement analysis package are as
follows. Agreement or strong agreement With each statement was considered as a
Positive attitude to that feature of the package. Strong disagreement or disagreement

With each statement was considered 2 negative attitude 10 that feature of the package.
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Table 1.8 Students’ attitudes towards the movement analysis package.

r——
Statements about the package

Total L'evel of Agreement < '
response | Strongly | Disagree Agree rongly
‘ disagree ' agree |
Itis clear what options are (n=111) 1(1%) 4 (4%) 89 (80%) 17 (15%)
' 2Pen to you at each stage.
tis easy to navigate to where (n=115) 1(1%) 13 (11%) 81 (70%) 20 (17%)
Th ou want to go.
ere are clear instructions on (n=115) 0 9 (8%) 81 (79%) 15 (13%)
‘\"we package.
ere are consistent (n=119)
Procedures throughout the 0 8 (7%) 89 (75%) 22 (19%)
Thevig ackage,
'deos are worthwhile and (n=119)
The information on screen is (n=120) 2 (2%) 6 (5%) 73 (61%) 39 (33%)
easy to read.
The Presentation is informative. | (n=120) 0 5 (4%) 91(76%) | 24 (20%)
The package s enjoyable to (n=114) 2 (2%) 12(11%) | 89(78%) | 11(10%)
The o use. _
ge provides useful (n=113) ‘ %
word Support and glossaries 1(1%) 9 (8%) 69 (61%) 34 (30%)
Theh f:r the topic. :
.. Package provides good n=113)
Advige on how ?o work tl'?rough ( 2 (2%) 15 (13%) 83 (74%) 13 (12%)
thei the material.
wﬁ about the (n=121) 1(1%) 1.(1%) 72 (60%) | 47 (39%)
topic. ]
[ :
Hfits welTwith the rest of my (n=123) 1(1%) 4 (3%) 65 (53%) | 53 (43%)
[pSourse material, -
ae time Spent using the (n=113) 3 (3%) 11 (10%) 68 (60%) 31 (27%)
Twe ckage is well worth it.
Uld help me to revise the (n=122) 1(1%) 6 (5%) 56 (46%) 59 (48%)
T Subject. .
| ould yge lz_again in my own (n=120) 3 (3%) 9 (8%) 76 (63%) | 32 (27%)
ime:

(

nN=
total numper of students responding to each scale)

tudeng Overall attitudes towards the package were positive with over 80% of the

§ ' | :
tudentg agreeing or strongly agreeing with all the statements. The statement;

€

¢ Package helps you to learn about the topic.”.

Blic; ’
“lted the greates proportion of agreem

Studens.

ent or strong agreement from 119 (98%)

e following statement provoked the greatest proportion of disagreement or strong

isa ’
Sreement from 17 (15%) students.
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“The movement analysis package providés good advice on how to work through the

materiq]

T:g:: 1.9 Key to response codes for attitudes towards the Movement Analysis
age.

Response Code

Strongly disagree
Disagree
Agree

Strongly agree

PIWIN|=

The Mmedian values for all statements are 3 indicating on average students agreed with

the statements thus reflecting positive attitudes towards the movement analysis

Package,

T N
3ble 1.10 Ranking of different types of delivery for Movement Analysis.

Modes of Total Order of rankin
deh"e"y response Ranked Ranked Ranked Ranked Ranked
web 5th - _4th 3rd 2nd 4st
Q (n=62) | gugwy | 17w | 1006%) | 17@7%) | 9(15%)
Cb-
ROM (n=62) 7 (11%) 17 27%) 13 (21%) 14 (23%) 11 (18%)
Paperp
S !Studased (n=62) 33 (53%) 11 (18%) 14 (23%) 1(2%) 3 (5%)
ace to — -
\:fam\if:gc: (n=62) 3 (5%) 17 (27%) 14(23%) | 18(26%) | 12(19%)
ractj —
Wﬁal (n=62) 10 (16%) 0 11 (18%) 14 (23%) 27 (44%)

(

"= total number of students ranking each type of defivery)
The favoureq method of delivery for movement anaiysis was the practical class with
| 7 (44%) students ranking this first. Most students ranked web-based learning second
(17, 27%). The methods most commonly ranked third were paper based study }and

a
2 to face teaching (14, 23%). Learning via CD-ROM and web based study (17,
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27/0) were the learning methods most commonly ranked fourth. 33 (53%) of students

ranked paper based study as their least favoured way of learning about movement

analysis.

Fig 1.1 Ranked types of delivery for Movement Analysis

100%

80%

m practical
DOface 2 face

0 Paper-based
= CD- ROM
m web based

3rd
rarking
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Table 1,1 Key to response codes for ranking types of delivery for movement analysis.
\“'———.___

Rank ' Code
{5 5
\ zm 4
\ 3ru 3
\ “4"m 2

Practicq] classes were ‘the most highly ranked form of delivery for movement analysis
With g Mmedian value of 4 indicating an average ranking of 2nd. Paper based activity
Was the lowest ranked activity with a median of 1 indicating an average ranking of
3th. The median rating for web-based, CD and face to face deliveries was 3 indicating

that )
N average students rated these deliveries 3rd.
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on of student attitudes towards the package.

Statistical comparis
ge Were compared 10 di

Atti . :
itudes to statements regarding the packa scover whether

signi .
gnificant differences existed between

i Age groups; 27 and under, 28 and over.

U, Genders; male, female
therapy 2003,

i, Gr Y .
oups; B.Sc. (Hons) Physiotherapy 2002, B.Sc. (Hons) Physio
apy 2002, M.Sc. (pr

(Hons) Sports and Exe

e-reg.) Physiotherapy 2002,

B.Sc. (Hons) Occupational Ther
rcise Science

M.Sc. (pre-reg.) Physiotherapy 2003, B.S¢.

2003,

The Mann Whi .
' Mann-Whitney U test was used to compare age groups and genders, a3 these
all-Wallis test Was used to compare

compr -
prise two independent samples. The Krusk
gyrous 2000).

and tes .,
t groups, as these comprise six independent samples (AT

The .
following table shows the frequency distribution of the attitudes of students aged

the Movement Analysis Package.

s and under and 28 years and over towards
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Table 1.12 Students’ attitudes towards the Movement Analysis package by age group.

Statements about the Total Level of Agreement
package Response
27 and 28and Strongly disagree Disagree | { Agree Strongly agree
under over :
27 and 28 and 27 and | ] 28 and 27 and 28 and 27 and 28 and
under over under over under over under over
It is clear what options 96 14 '
" are open to you at each 0 1(7%) 4 (4%) 0 77 (80%)° 11 (79%) 15 (16%) 2 (14%)
stage. )
it is easy to navigate to 100 14
where you want to go. - 1(1%) 0] 10 (10%) 3(21%) 71 (71%) 9 (64%) 18 (18%) 2 (14%)
There are clear 100 14
instructions on how to 0 0 8 (8%) 1(7%) 78 (78%) 12 (86%) 14 (14%) 1(7%)
use the package.
There are consistent 104 14 .
procedures throughout ¢] 0 7 (71%) 1 (7%) 77 (74%) 11 (79%) 20 (19%) 2 (14%)
the package.
The videos are 104 14
worthwhile and 0 2 (14%) 7 (7%) 2 (14%) 72 (69%) 6 (43%) 25 (24%) 4 (29%)
supported my learning. ,
The information on 105 14
screen is easy to read. 0 2 (14%) 4 (4%) 2 (14%) 68 (65%) 4 (29%) 33 (31%) 6 (43%)
. The presentation is 105 14 }
informative. 0 0 3(3%) 2 (14%) 81 (77%) 9 (64%) 21 (20%) 3 (21%)
The package is 99 14 )
enjoyable to use. 1 (1%) 1(7%) 8 (8%) 4 (29%) 81 (82%) 7 (50%) 9 (9%) 2 (14%)
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Table 1.13 Students’ attitudes towards the Movement Analysis package by age group.

(
Statements about the Total Level of Agreement
package Response
27 and 28 and Strongly disagree Disagree Agree Strongly agree
under over
27 and 28 and 27 and 28 and 27 and 28 and 27 and 28 and
-_under over under over under over under over
The package provides 98 14
useful word support and 0 1(7%) 7 (7%) 2(14%) | 60(61%) 8 (57%) 31 (32%) 3(21%)
_glossaries for the topic. : )
The package provides 98 14
ood advice on how to : ’
9 work through the 0 2 (14%) 14 (14%) 1(7%) 71 (72%) 11(79%) 13(13%) 0
material.
it helps you to learn 106 14
about the topic. 0 1 (7%) 1(1%) ‘0 64 (60%) 8 (57%) 41 (39%) 5 (36%)
1t fits well with the rest of 108 14 .
my course material. 0 1 (%) 3 (3%) 1(7%) | 56 (52%) 9 (64%) 49 (45%) 3 (21%)
The time spent using the 99 13 ‘
package is well worth it. 1(1%) 2 (15%) 8 (8%) 2 (15%) 63 (63%) 5 (39%) 27 (27%) 4 (31%)
It wouid help me to 107 14
revise the subject. 0 1(7%) 3 (3%) 2 (14%) 52 (49%) 4 (29%) 52 (49%) 7 (50%)
1 would use it again in 105 14
my own time. 1 (1%) 2 (14%) 7 (7%) 2 (14%) 69 (66%) 6 (43%) 28 (27%) 4 (29%)
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Age groy p Comparison

Most Students from both age groups agreed with the positive statements about the
Packages there were few observable differences between the age groups.
The statement:

“Itwoulq help me to revise the subject.”

‘Elicited the highest proportion of strong agreement in both age groubs of students (7,
0% aged 28 and over and 52, 49% aged 27 and under). |

12 (85%) of students aged 28 years and over agreed that:

“There ape clear instructfons on how to use the package.”

81 (82%) of students aged 27 years and under agreed that:

“The PaCk;Ige was enjoyable to use.”

4 (29%) of students aged 28 and over disagreed that:

The Package was enjoyable to use.”
4 (14%) of students aged 27 and under disagreed that:

The Package provides good advice on how to work through the material.”

oty few Students strongly disagreed with the positive statements about the package.
2 (15%) Students aged 28 and over strongly disagreed that:
The lime spent using the package was well worth it.”
1€ student aged 27 and under strongly disagreed with the following statements:
s €asy to navigate where you want to go.”

The Package was enjoydble to use.”

he time Spent using the package was well worth it.”

Would use it again in my own time."”
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e & “The
Dpackage fits well with the rest of the course material.”

A high
g1 proporti 49, 4
‘ ion of students aged 27 and under (49, 45%) strongly agreed with thi
P y is

Stateme
Nt compared with those aged 28 and over (3, 21%).

The
T€ were no ioni
’ other significant findings for comparison between ages

120



Table 1.14 Students’ attitudes towards the Movement Analysis package by gender.

Statements about the

Total Level of Agreement
package / Response :
[ Male Female r Strongly disagree Disagree Agree Strongly agree
Male Female Male \ Female Male Female Male Female
It is clear what options 22 89
are open to you at each : 1(5%) 0 0 4 (5%) 19 (86%) 70 (79%) 2 (9%) 15 (17%)
stage.
':J,f;:?o‘;’w":m‘;; ol %0 0 10% | 406% | 9(10%) | 1872%) | 63(0%) | 3(12%) | 17(19%)
There are clear 24 91 ‘
instructions on how to 0 0] 2 (8%) 7 (8%) 19 (79%) 72 (79%) 3 (13%) 12 (13%)
use the package.
There are consistent 24 95
procedures throughout 0 0 2(8%) 6 (6%) 21 (88%) 68 (72%) 1 (4%) 21 (22%)
the package.
. The videos are 24 95
worthwhile and 0 2 (2%) 2 (8%) 7 (7%) 16 (67%) 63 (66%) 6 (25%) 23 (24%)
supported my learning. )
The information on 23 97 ;
screen is easy to read. 0 2 (2%) . 2(9%) 4 (4%) 16 (70%) 57 (59%) 5 (22%) 34 (35%)
The presentation is 24 96 ~
informative. 0 o] 2 (8%) 3 (3%) 20 (83%) 71 (74%) 2 (8%) 22 (23%)
The package is 24 90
enjoyable to use. 1(4%) 1(1%) 8 (33%) 4 (4%) 11 (46%) 78 (87%) 4 (17%) 7 (8%)
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Table 1.15 Students’ attitudes towards the Movement Analysis package by gender.

Statements about the Total Level of Agreement
package Response , .
f Male Female Strongly disagree Disagree Agree Strongly agree
: \
Male Female -~ Male Female Male Female Male Female
The package provides 24 89 .
useful word support and 0 1(1%) 4 (17%) 5 (6%) 15 (63%) 54 (61%) 5(21%) 29 (33%)
| _glossaries for the topic.
The package provides 24 89 .
od advi how to .
o ‘t’h‘;g:g"h the 1 (4%) 1(1%) 4(17%) | 11(12%) | 17.(71%) | 66(74%) | 2(8%) 11 (12%)
material.
It helps you to learn 24 97
about the topic. 0 1 (1%) 1 (4%) 0 17 (71%) 55 (57%) 6 (25%) 41 (42%)
it fits well with the rest of 25 98
my course material. 1(4%) 0] 2 (8%) 2 (2%) 15 (60%) 50 (51%) 7 (28%) 46 (47%)
The ti t using th 2 0
backage is well wonh It 3 ° 2 (9%) 101%) | 5@2%) | 6@%) | 13(57%) | 55(61%) | 3(13%) | 28(31%)
It would help me to 25 a7
revise the subject. 0 1(1%) 4(16%) 2 (2%) 12 (48%) 44 (45%) 9 (36%) 50 (52%)
I would use it again in 25 95 .
my own time. 2 (8%) 1(1%) 4 (16%) 5 (5%) 14 (56%) 62 (65%) 5(20%) | 27(28%)
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Gender Group Comparison
ent among both male (9,

The s
statement eliciting the greatest proportion of strong agreem

3
6%) and female (50, 52%) students was:

The package would help me t0 revise the subject.”

ments about the package elici

m male and female students.

ted high proportions of agreement,

H .
. owever, different state
dis '

agreement and strong disagreement fro

7 .
8 (87%) female students agreed that:
The package is enjoyable to use. "

21 (38 '
1(88%) male students agreed that:

L 3 m )
ere were consistent procedures throughout the package. 7

1 :
(12%) female students disagreed that:

u],,he . ) »
re was good advice on working through the material.”

8
(33%) male students disagreed that:
“m B
e package is enjoyable to use. "
2(20 : |
(2%) fomale students strongly disagreed that:

(‘],h . .
¢ videos are worthwhile and supported my learning.”

2(9%
6) male students strongly disagreed that:

e is well worthit.”

< Th .
¢ time spent using the packag
males and females regarding the following

There w . . . . .
as a significant difference between

Statements;

L} “«
The package is enjoyable to use. ” @=0.030)
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Male studens levels of agreement / disagreement with this statement are more wide
fanging with»37% (9) disagreeing or strongly disagreeing and 63% (15) agreeing or
Strongly agreeing. Female students mostly égreed or strongly agreed with this statement
(83, 95%) with only 5% (5) disagreeing or strongly disagreeing.

W *  “The package fits well with the rest of the course material.” (p=0. 036)

Though both male and female students tend to agree or strongly agree with this statement 7

females exhibited a much higher proportion of strong agreement (46, 47%) than males (7,

28%).

“The Yime spent using the package is well worth it.” (p=0.006)

Male and female students tended to agree / strongly agree with this statement but a much

higher Proportion of female students agree / strongly agree (83, 92%) than male students

There Were no other significant findings for comparison between genders.
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Table 1.16 Students’ attitudes towards the Movement Analysis package by group.

\
Sroup [ Tevelof Statements about the package
agreement [tis clearwhat | Itiseasyto | Thereare There are The videos are
options are navigate to clear consistent worthwhile and
open to you at | whereyou instructions | procedures supported my
each stage. wanttogo. | onhowto throughout fearning.
%\ 1:‘; ;h: ‘ the package.
Y Strongly disagree | 0 0 0 0 0
203 Disagree | O 0 1 (6%) 0 1(6%)
Agree | 15 (83%) 14 (82%) 11 (65%) 13 (68%) 9 (50%)
Strongly agree | 3 (17%) 3 (18%) 5 (29%) 8 (32%) 8 (44%)
%\ Total | 20 17 17 19 18
Pr 8 | Strongly disagree | 0 0 0 0 2(7%)
03 " Disagree | 1(3%) 3 (10%) 4(14%) 4 (14%) 2(7%)
Agree | 26 (90%) 21 (72%) | 22(76%) 20 (69%) 20 (69%)
Strongly agree | 2 (7%) 5 (17%) 3 (10%) 5 (17%) 5 (17%)
%_\‘ Total | 29 29 29 29 29
or Strongly disagree | 0 0 0 0 o
20y, Disagree | 2 (13%) 3 (15%) 0 2(9%) 0
Agree | 10 (67%) 15 (75%) 17 (85%) 18(82%) . | 16(67%)
Strongly agree | 3 (20%) 2 (10%) 3 (15%) 2 (9%) 8 (33%)
’:&:\T\_ Total | 15 20 20 22 24
[0 Strongly disagree | 1 (7%) 1(7%) 0 0 Y
Disagree | 0 4 (27%) 2 (13%) 1(7%) 2 (13%)
' ~ Agree | 10 (67%) 7 (47%) 11 (73%) 11(73%) 10 (67%)
Strongly agree | 4 (27%) 30%) | 2(13%) 3 (20%) 3 (20%)
M Total | 15 15 15 L 15
- | %0y Strongly disagree | 0 0 B 0 0
Disagree | 1 (5%) 2 (9%) 2 (9%) 1(5%) 4 (19%)
' Agree | 17 (77%) 15 (68%) 19 (86%) 17 (77%) 13 (62%)
: Strongly agree | 4 (18%) 5 (23%) 1(5%) 4(18%) 4(19%)
:ZCH\%\&\‘* Total | 22 |22 22 22 21
A, J rongly disagree | 0 0 0 : 0 0
%y Disagree | 0 1 (8%) 0 0 0
’ Agree | 11 (92%) 9 (75%) 11 (92%) 10 (83%) 11 (92%)
\ Strongly agree | 1 (8%) 2 (17%) 1(8%) 2(17%) 1(8%)
[ Total |12 12 12 12 12
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Table 1.7 Students’ attitudes towards the Movement Analysis package by group.

\
roup Level of Statements about the package
agreement The - The The The package The package
information on | presentation | package provides provides good
screen is easy is is useful word | advice on how
to read. informative. | enjoyable slgg;):rirte :r;g ) th:g :“r)\"t(he
%\\ , touse. | 9 e topic. material,
! Strongly disagree | 0 0 0 0 0
Disagree | 1(5%) 0 0 0 0
Agree | 11 (55%) 11 (61%) 12 (80%) | 6 (46%) 14 (82%)
Strongly agree | 8 (40%) 7 (39%) 3 (20%) 7 (54%) 3 (18%)
L Total | 20 18 15 13 17
Strongly disagree | 1 (3%) 0 1(3%) 1(3%) 13%)
Disagree | 2 (7%) 3 (10%) 4(14%) | 2(1%) 6 (21%)
Agree | 19 (66%) 23 (79%) 22 (76%) | 19 (86%) 20 (69%)
Strongly agree | 7 (24%) 3 (10%) 2 (7%) 7 (24%) | 2(%)
% - Total | 29 29 - 29 29 29
or Strongly disagree | 0 0 0 0 0
Agy Disagree | 1 (4%) 0 0 0 1 (6%)
Agree | 14 (61%) 20 (83%) 20 (95%) | 17 (74%) 15 (83%)
Strongly agree | 8 (35%) 4(17%) 1(5%) 6 (26%) 2 (11%)
W Total | 23 24 21 23 18
| % Strongly disagree | 1 (7%) 0 1% 0 1(7%)
Disagree | 2 (14%) 2 (13%) 3(20%) | 5(36%) 4/(26%)
 Agree | 6 (43%) 10 (67%) 9 (60%) . | 6(43%) 6 (40%)
Strongly agree | 5 (36%) a0%)  |208%) |3@1%) 4 (26%)
M Total | 14 15 15 14 15
Ay Strongly disagree | 0 0 0 e 0
% Disagree | 0 0 3 (14%) 0 3 (13%)
Agree | 14 (84%) 16 (73%) 18 (82%) | 15(68%) 18 (81%)
Strongly agree | 8 (36%) 6 (27%) 16%) | 762%) 1(5%)
::;H\o%m. Total | 22 © 122 22 §2 (2)2
{ o) defsagree 0 0 ] ) )
e Disagree | 0 0 2 (17%) 2 (17%) 1(8%)
Agree | 9 (75%) 11 (92%) 8(67%) | 6(50%) 10 (83%)
Strongly agree | 3 (25%) 1 (8%) 2 (17%) 4 (33%) 1(8%)

/

\Total 12 ' 12 12 12 12

p
§
1
3
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Tab| '
e 1.18 Students’ attitudes towards the Movement Analysis package by group.
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\(m\
b ~ Levelof Statements about the package
agreement it helps you to it fits well The time itwould help | 1would use it
learn about the with the spent using | meto revise again in my
topic. restof my | the package the subject. own time.
course is we!_l
BS: o material. worth it.
Py o Strongly disagree | 0 0 0 0 0
203 Disagree | 0 0. 0 0 0
Agree | 11 (55%) 9 (45%) 11 (61%) 9 (45%) 10 (50%)
Strongly agree | 9 (45%) 11 (55%) 7 (39%) 11 (65%) 10 (50%)
% Total | 20 20 18 20 20
Py Strongly disagree | 1 (3%) 0 1 (4%) 1(3%) 1@3%)
03 ' Disagree | O 1(3%) 4 (14%) 2 (7%) 4 (14%)
Agree | 18 (62%) 14 (48%) 13 (46%) 12 (41%) 18 (62%)
Strongly agree | 10 (35%) 14 (48%) 10 (36%) 14 (48%) 6 (21%)
Mg - Toe |29 2 28 29 29
or ' | Strongly disagree | 0 ) 0 0 0
0y Disagree | 0 0 1 (5%) 1 164%) 1(5%)
Agree | 15 (63%) 17 (68%) 13 (62%) 12 (50%) 16 (73%)
| Strongly agree |  (38%) 8 (32%) 7(33%) 11 (46%) 5 (23%)
W Total | 24 25 21 24 2
A0y Strongly disagree | 0 T0%) 2 (13%) 0 2(13%)
Disagree | 1 (7%) 1(7%) 2 (13%) 3 (20%) 0
~ Agree | 6 (43%) 3 (20%) 6 (40%) 4 (27%) 9 (60%)
N Strongly agree | 7 (50%) 10 (67%) | 5(33%) 8 (53%) 4(27%) .
2:0“- P~ Total | 14 15 - 15 15 15
3 trongly disagree | 0 o |0 0 0
Disagree | 0 2 (9%) 2 (10%) 0 3 (14%)
Agree | 16 (73%) 13 (59%) 18 (86%) 12 (55%) 14 (64%)
M Strongly agree | 6 (27%) 7 (32%) 1(5%) 10 (46%) 5 (23%)
SEsH°"s S Total | 22 22 121 22 22
g gly dfsagree o 0 0 0 0
Disagree | 0 0 2 (20%) 0 1(8%)
: Agree | 6 (50%) 9 (75%) 7 (70%) 7 (58%) 9 (75%)
: \ Strongly agree | 6 (50%) 3 (25%) 1(10%) 5 (42%) 2(17%)
L Total|12 12 10 12 12




Course Group Comparison
Students from all groups mostly agreed with the positive statements about the

Packages there were few observable differences between the groups. Statements
eliciting high proportions of agreement / disagreement across groups were as follows
The Statement:

“It Would help me to revise the sﬁbject. o
‘éliCited a high proportion of strong agreement from BSc (Hons) Physiotherapy 2002
1, 55%), BSc (Hons) Physiotherapy 2003 (14, 48%), BSc (Hons) Occupational
therapy 200 (11, 46%) and MSc (pre-registration) Physiotherapy 2003 (10,46%).
The Statement: |

I its well with the rest of my course material.”

Bliciteq 5 high proportion of strong agreement in BSc (Hons) Physiotherapy 2002
(11, 55%), BSc (Hohé) Physiotherapy 2003 (14, 48%), and MSc (pre-registration)
: hYSiOthcrapy 2002 (10, 67%). |

8% (Hons) Physiotherapy 2002 (15, 83%) and BSc (Hons) Physiotherapy 2003 (26,
90%) Students agreed that: -

i cleqr whaf opﬁ‘ons are open to you at each stage.”

Mse (Pre~registration) Physiotherapy 2002 (11, 73%) and BSc (Hons) Sports and
ExerciSe Science (1 1,92%) students agreed that:

“There a}e clear instructions on how to use the package.”

Ther are consistent procedures throughout the package.”

USe (pre'l‘egistration) Physiotherépy 2003 students (4, 19%) and BSc (Hons)

Phys; |
YSlotherapy 2002 (1, 6%) disagreed that:

"T . . »
he Videos qre worthwhile and supported my learning. ’
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MS¢ (pre-registration) Physiotherapy 2002 (2,13%) and BSc (Hons) Physiotherapy
2003 (1, 4%) strongly disagreed that:

“The time spent using the package was well worth it.”

The StatementsAdid not elicit any strong disagreement from the other four groups of

Students,

Statistica] testing found that there were no significant differences between groups
‘L
fegarding levels of agreement / disagreement with statements about the package.
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Open Response Questions
Students were asked the following open response questions

1. How, if at all, do you think the movement analysis package has affected your

general knowtedge of anatomy?

analysis package has affected your

Y
2. How, if at all, do you think the movement

understanding of anatomy?

ou have Jearned in the future?

. ,
. How do you think you might apply whaty

e
:ve reasons for your

4 Ty o 1 .
Did you like using the Movement Analysis package? Please g

answer.

to the movement analysis package‘?

5. v
Can you suggest any jmprovements

e categorised into positive, equivocal and

The
se responses to the first 3 questions Wer
mmon themes: Reasons for liking

negat .
gative responses and then further analysed into €O
relation to themes. The

and dictivs s
disliking and suggested improvements are summarised 10

Its of the analysis were as follows:

130




Table 1.19 Movement Analysis package open responses (n=297)

\"""———k
Question Positive responses Equivocal Negative
~ responses responses

General Knowledge 96 (32%) 22.(7%) 8 (2%)
Understanding 70 (24%) _ 17 (6%) 7 (2%)
Application 74 (25%) 2(1%) 3(1%)

\"“-—-——“
Total 240 (81%) 41 (14%) 16 (5%)

T ——

(7= number of comments per package rather than number of students as each student could
Make as many comments as they wished. Percentages have been rounded up to the nearest
Whole number.)

There were 240 (81%) positive comments made by students who evaluated the
Tovement analysis package. Most of the positive comments 96 (32%) in the
Movement analysis evaluation were from students evaluating whether and how the

Package had affected their general knowledge of anatomy.

Bs very helpful to see the movement over and over and be asked questions without

Dreg
Sure from a lecturer.”

(BSc Hons Physiotherapy 2002)

T
"ere were 41 (14%) equivocal comments made by students who evaluated the
I :
OVement analysis package. Students evaluating whether and how the package had

. aff .
fecteq their general knowledge of anatomy made most equivocal comments (22,

7%) . .
I the movement analysis evaluation.

“ I i : »
T &iven more time would help improve anatomy knowledge.

(BSc Hons Physiotherapy 2002)
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There were 16 (5%) negative comments made by students who evaluated the
Movement analysis package. Students evaluating whether and how the package had
affected their understanding of anatomﬁf made most negative comments (7, 2% in the

Movement analysis evaluation.

N . .
Not at all due to insufficient feedback on incorrectly answered questions or in some

€ases the right answers being marked wrong. Also in the wording of some of the

Yuestions [ was not clear what was being asked i.e. what point was being referred

to 3

(BSc Hons Physiotherapy 2003)

Pogis; )
Sitive comments related to the following themes;

General comments e. g

My 8eneral knowledge of anatomy has improved quiet @ bit since I started using the

package.”
(BSc Hons Sports and Exercise Science 2003)

Reinforcement / revision of knowledge €.8.

It hgg helped me to revise my anatomy and add a functional understanding to my

knowledge‘ 2

(MSc pre-registration Physiotherapy 2002)

Understanding and using terminology ¢€.g.
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“Easy to read glossary will aid my understanding of anatomy and the technical

anatomical terms.”
(BSc Hons Physiotherapy 2002)

* Relating knowledge €.

Qe
The package has helped 1o relate specific muscle work to the correct areas and also

ng movement. "

“how different muscles relate to each other in produci

(BSc Hons Physiotherapy 2003)

* Self-assessmsnt and feedback €.8.

Its helpful to be able to have a space where you can practise analysing movement
g something wrong.”

and correct jlourself when you are gettin
| (BSc Hons Physiotherapy 2003)

The video clips

Increased my general knowledge of anatomy especially seeing motion videos along

muscle grovps make it easier 10 understand and

wit : . .
h actions carried out by various

-yisualise. ?

(MSc pre—registration Physiotherapy 2003)

Clarification of topics €-g- -

“Clarificasi -
arification of girdle and shoulder. d
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(BSc Hons Physiotherapy 2002)
* Analternative method of study €&

ting approach 10 learning.”

“

P . P
rovides a different, interes
(BSc Hons Occupatio

nal Therapy 2002)

[ ]
Relevance to clinical / work-based activities

.
ly applicable for future Use, as it helps to learn

l(].,h . .
e information gained was definite
hich is useful for assessing which

Where i |
re different muscles are and what they 4o, ¥

muy, .. )
scles are injured in a patient.”
2002)

(MSc pre-regz'stration Physiotherapy

S

* R
elated to summative assessment;

is in the OSPE.” (OSPE; Objective Structured

((It is
useful for the movement analys

Practic
al Examination)
| (BSc Hons Physiotherapy 2003)

r each question arc cummarised in relation

The nac
osits
positive comments made by students fo

to th
ese themes in the following table-
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Table 1.20 Showfng positive comment themes per question.

: icati Total
tandin Application
%Theme General Undc(e:__ o) g (n=79) Per
knowledge Theme
(n=124) (n=297)
0,
General 9 (7%) 9 (10%) 4 (5%) 22 (7%)
) 34 (11%)
Reinforces  revises 20 (16%) 12 Bl | %)
knowledge 0 13 (4%
Understanding 1/ Using 9 (7%) 4 (4%) .
elatt?rrnzlxgvledge 19 (15%) 23 (24%) 22 (28%) o)
T(1%) 2 (3%) 10 (3%)
; Self assessment / 7 (6%) —
\%ﬁ?:s 12 (11%) 16 (17%) 7 (9%) 37 (12%)
0 6 (2%)
Clarification 5 (4%) 1(1%) Yo
0 o
Alternative method of 1(1%) 1(1%) 3 :
stud 2 (41% 48 (16%
Relevance toycnnical ] 12 (10%) 4 (4%) 32 (41%)
~Work-based activities 5 4 (5%) 4 (1%)
Related to summative 0 -
0,
ﬁ%ﬁﬁ per 96 (77%) 70 (74%) 74 (54%) . (81%)
Question

: is package
(n= tota Number of open responses to the question for the movement analysis p ge)

i %). Th
The Most common theme referred to the package relating knowledge (64, 21%). The
t

least Common themes being an alternative method of study (2, 1%). The greates
i the
Ploportion of positive comments (94%) were made by students regarding how they

may apply what they had learned from the package.

QUivocal Comments related to the following themes;
Geneml comments.

g has helped to some extent.”

(BSc Hons Physiotherapy 2003)
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* Lack of use. -
“Ldidnt get the chance to access it while I was studying, this was due to timetable on
the MSc. However it was informative and would help should I have had the time.”

(MSc pre-registration Physiotherapy 2002)

The need to use other learning activities to supplement the package as it is not a

€

Stand-alone package.
Base knowledge needs to be sound before using package so traditional methods must

(BSc Hons Physiotherapy 2003)

~
Preference for another method of study.

Ome help, prefer good diagrams and pictures in a book, found working with the

Package quite Srustrating. “

(BSc Hons Physiotherapy 2003)

Technicay problems.

L {

was just unfortunate that the computers are slowish but it is still a worthwhile

Dac
kage ang Iwill be making use of it!”

(BSc Hons Physiotherapy 2002)

Tn

L]

€ vj , , , ,
Videos assist me but can’t beat seeing the muscles in action for real.”

(BSc Hons Physiotherapy 2003)
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Confusion about questions / feedback.

Some questions are confusing, but after discussion with classmates it makes sense!”

(MSc pre-registration Physiotherapy 2002)

* The €quivocal comments made by students for each question are summarised in

elation to these themes in the following table.

Table 1.29 Showing equivocal comment themes per question.

Comment Theme General Understanding | Application
g knowledge - Total
(n=124) (n=94) {(n=79) (n=297)
General , 6 (5%) 6 (6%) 2 (3%) 14 (5%)
Lack of use 11 (9%) 2 (2%) 0 13 (4%)
Not stand algne package 4 (3%) 4 (4%) 0 8 (3%)
B ,
efer book T other method 1(1%) 0 0 1(0%)
¥ of stud '
®chnicai problems 0 1(1%) 0 1(0%)
Videos 0 2 (2%) 0 2(1%)
c°n_fusion about 0 2 (2%) 0 2 (1%)
Toostions / feedback
°tal Comments per 22 (18%) 17 (18%) 2 (3%) 41 (14%)
Statement

h= ' .
total fUmber of open responses to the question for the movement analysis package)

dents Made 41(14%) equivocal open comments about the movement analysis

Package, The most common theme related to general comments (14, 5%). The least

c .
“Mmon themes being preference for another mode of study and technical problems

] ' .
Q 0%). The effect of the package, or not, on general knowledge and understanding

Clic
Clted the greatest proportion (18%) of equivocal comments.
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Negative comments related to the following themes;

* General comments.
«“Not very helpful in this area”

(BSc Hons Sports and Exercise Science 2003)

supplement the package as it isnot a

L] . “ ey
The need to use other learning activities 10

stand-alone package.
You have to have general knowledge beforehand, don 't think it increases

leOw l e d ”
ge. /
Hons Occupational Therapy 2002)

(BSc

¢ Preference for another method of study.

“I'wi : »
Wwill rely on books, unsure of aspects of working with the package.
(BSc Hons Physiotherapy 2003)

Technical problems.

(I‘I . . .
' the video clips were not working properly then you could end up getting more

¢o
"fused than when you started.”
(BSc Hons Physiotherapy 2003)
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* Video Clips.
“The pictures were often confusing, showing one position where the movement |

described was something completely different. ”

(MSc pre-registration Physiotherapy 2002)

* Confusion about questions / feedback

“Insufficient feedback on incorrectly answered questions or in some cases the right
Answers being marked wrong. Also in the wording of some of the questions I'was not

/ * » 5
Clear wha was being asked i.e. what point was being referred to.

(BSc Hons Physiotherapy 2003)

The negative comments made by students for each question are summanged in

lation to these themes in the following table.
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Table 1.22 Negative comment themes per question.

Comment Theme General Understanding | Application _
knowledge Total
(n=124) (n=94) (n=79) (n=297)
General 3(2%) 5 (5%) 2 (3%) 10 (4%)
Not stand alone package 1(1%) 0 0 1(0%)
Prefer book 7 other method 1(1%) 0 1(1%) 2(1%)
of study ~ .
Technical probiems 1(1%) 0 0 1(0%)
Videos 0 1(1%) 0 1(0%)
C°ﬂfusmn about ) 1(1%) 0 1(0%)
Uestions / feedback
Comments per 6 (5%) 7 (7%) 3 (4%) 16 (5%)
Statement

Students made 16 (5%) negative open comments about the movement analysis
Package. The most common theme related to general comments (10, 3%). Only 1 or2
gative Commeéts were made which related to other themes. The effect, or not, of

the Package on understanding elicited the greatest proportion (7%) of negative
“ommengg,

fudentg were asked whether they liked the movement Analysis Package or not and

“hether they could suggest any 1mprovements The results of these questions are

ummaﬁSed as follows;

a
ble 1 23 Frequency of students’ responses regarding liking and suggesting
pr‘"’e"‘eﬂts to the Movement Analysis package.

Total response Yes No
(n=118) 106 (90%) | 12 (10%)
(n=115) 62 (54%) | 53 (46%)

o8t Students (106, 90%) liked using the movement analysis package but over half

the |
Ugh there should be improvements (62, 54%).
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Reasons for liking or not liking the package are summarised in the following tables in

Telation to their themes;

Ta
ble 1, 24 Reasons for liking the Movement Analysis package.

\
Reasons to like Frequency
(n=129)
General 21 (16%)
Reinforces / revises knowledge 12 (9%)
Understanding / Using terminology 4 (3%)
Relating Knowledge 15 (12%)
Self assessment / feedback 17 (13%)
— Video clips 18 (14%)
Clarification 1(1%)
- Alternative method of study 10 (8%)
Relevance to ciinical T work-based activities 2 (2%)
Related to summative assessment 3 (2%)
\Ease of Usel Access R 18 (14%)
T Total ' 121 (94%)
(n = total - ey T
Number of responses given for liking or not liking the package)

“Udentg gave a total of 121(94%) reasons for liking the movement analysis package.
Th v

e i .
Most common reasons given for liking the movement analysis package were

8en . .
oral, 149 students also valued ease of use and access and the video clips. Example

< ..
°ns for liking the package are given below.

« Hel

Ped bring together what had been learned from the anatomy workbooks and
Palastqnga. ”» ’ '

n ,
Aomy and Human Movement Palastanga N. Field D. and Soames R.)

(MSc pre-registratibn Physiotherapy 2003)
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Itwas 800d finding out answers at the same time as doing the question so you could

lear n from it ”

(BSc Hons Occupational Therapy 2002)

Liked using it because you could keep rewinding or playing the video till you
§
ee/understand what was going on.”

(MSc pre-registration Physiotherapy 2003)

R . .
£asons for not liking the movement analysis package are summarised below in

r .
lation to their tﬁemes;

Tab ' ‘
le1, 25 Reasons for not liking the Movement Analysis package

—

Reasons for not liking Frequency

- : (n=129)
\ .

Lack of use , 1 (1%)
Not stand alone package 1(1%)
\Technical problems 4 (3%)
Videos 1(1%)
Confusion about questions / feedback 1(1%)
Total 8 (6%)

(ns

d t V .
%tal number of responses given for liking or not liking the package)

dents 8ave a total of 8 (6%) reasons for not liking the movement analysis package.
The
™05t common reason given for not liking the package related to technical

Prohy
*Plems 4(3%) Example reasons for not liking the package are given below.
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“Found the questions did not relate well to the graphics-
| | ational Therapy 2002)

(BSc Hons Occtp

“Couldn’t get into it from home. "

“It took foo long to get 10 it at

to be able to study effectively. ”

Students were as'(wd to
mMovement analysis packag®:

themes,
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T
able 1,25 Sugggsted improvements to the Movement Analysis package.

\
Improvement Theme Frequency

\

\_\E’kinglfeedback 13 (28%)

T————__Length 1(2%)

Increased / Improved Access 9 (20%)
\\_ Videos 4 (9%)
\_i)(tend Package 8 (17%)

—— Layout 9 (20%)
\Support _ 1(2%)
T~ Total 46 (100%)
Sty .
dents Suggested a total of 46 improvements to the movement analysis package.

M - | :
OStof the suggested improvements were related to marking and feedback (13, 28%).

* Mork: : .
Marking of questions more understandable.”

(BSc Hons Occupational Therapy 2002)
Irc i a
Teased or improved access and layout were the next most common themes for
i
mprovement (9’ 20%)
®have it on CD as well as on the computers in college would be useful also

esPe N
c'a.”)’ Jor revision around exam time and over the holidays. I found it difficult to

8aip .
access to it at home via the net so a CD would have been handy.”

(BSc Hons Physiotherapy 2003)

3 (179
%) of Suggested improvements also related to extending the package.
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“ P_ .
Ictures or diagrams about location of muscles would be greatly beneficial for

me. »

(MSc pre-registration Physiotherapy 2003)
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Section 2 Manual therapy package

Demographic information

Th .
& numbers of students in each group their ages and genders are presented in the

following tables.

ted the manual therapy package. These groups

.
wo groups of students used and evalual

c Y
omprised the following numbers of students:

Tab
le 2.1 Groups of students evaluating the Manual Therapy package.

1.8Sc Hons PT 2003

4.MSc PT 2004

ents completing
evaluation

Stud

/
¢ groups of students evaluating the p

ackage were almost even in pumber. The age

and M . . .
gendg distribution of each group was a5 follows:

Tahle
2.2 Gender distribution of students per group-

male students who evaluated the manual

Ther | ‘
e were 27 female students and 12

er ratio of female to male students.

therg,
PY package. Both groups had a great
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Table 2.3 Age disiribution of students per group.

Group . Total
\
BSc Hons PT 2003 MSc PT 2004
27 and under 20 15 35
Age |
28 and over 0 3 3
\
20 18 38
Total .
P:{ SeNtage of mature | - 0% 17% 8%
Udentg per group

I botp groups there was a higher number of students age 27 and under, only 17% of
Students overall being 28 years or over. No students who evaluated the manual

therapy package in the BSc (Hons) Physiotherapy 2003-year group were age 28 years

Or over.
S

Liker¢ Scale responses and ranking of delivery modes.

This Section reports student attitudes towards computers, confidence in various
mputer-based activities, and attitudes towards different features of the manual
“fapy Package, which were elicited using Likert scales. Students were also asked to

rank their preferred modes of delivery for learning about manual therapy.

At ftudes towards computers were as follows. Agreement with the following

Stat .
*ments wag considered to indicate a positive attitude towards computers.

[} An
Yone can use a computer.

Computer Literacy will make me more employable

8reemen with the following statements was considered to indicate a negative
attj
fude toWards computers.
L]

[
find 5 Computer difficult to use.

“Mputers isolate you from other people.
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Tam afraig of looking silly if I make a mistake while using the computer.

Attitudes towards computers were elicited from the student groups and these were as

Table 2.4 Attitudes to computers for students evaluating the Manual Therapy package.

Statements a5 Level of Agreement
out Total
Omputers response Strongly Disagree Agree Strongly
: disagree " 39"95
Anyone canuse (n=39) 0 1 (3%) 23 (59%} 15 (39%)
\“CM‘EL . . .
'find a computer =) EC1%) 27(69%) | 3 (@©%) TG%)
difficult to yse, ' . .
foputers isglate you | (7=39) 7 (10%) 16 (41%) 18 (46%) 10%)
M other people.
ComPuter iteracy wiil T (735) 5 TGE%) 19 (45%) 19 (49%)
:ke me more
Mployahle. '
'3 afraig of fosking =35) 5 (13%) 31 (80%) 3 6%) 0
m Silly if Mmaking 4 :
*Stake while using

~—the compyter.
(

n=
tota) Number of students responding to each scale)

| Studems exhibited mainly positive attitudes towards computers with 38 (97%) either
“Hongly agreeing or agreeing that cémputer literacy will make them more employable
" 3 (97%) either strongly agreeing or agre;iflg that anyone can use a computer.
The Majority also disagreed or strongly disagreed that they found computers difﬁcult
o use @3s, §0%) or that they were afraid of looking silly making a mistake while
Sing the computer (36, 92%). However '49% of students did agree or strongly agree

at .
Computerg 1solate you from other people.

by
25 Key to response codes for attitudes towards computers.

Response Code -
Positive statements Negative statements
- 1 4
Strongly Disagree 2 3
3 2
Strongly Agree 4 1
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For aly Statements thé median value was 3 indicating that on average students agreed
With the positive statements and disagreed with the negative statements about
Computers, |

Students’ responses to their level of confidence with different computer based

tivities were as follows;

Ta.ble 2.8 Confidence with different computer-based activities.

< ‘
°’:puter Total Level of confidence
a cﬁs\::‘y response i
| No Little Some confident co\r:f?t%nt
confidence | confidence | confidence
“eb based T (n=37) 0 1(3%) 2 (5%) 26 (70%) | 8{(21%)
Navigag; =
Materials":,,,- (n=37) a 1 (3%) 6(16%) | 24(65%) | 6(16%)
e
®ading o o -
ling - | =37) 0 ' O%) 3% | 20078%) | 4(11%)
s % | 4(1%
M =3 0 1@%) | 709 | 2568 | 4010
o = %) | 9 (4%
e\““gdﬁ'i (#=37) 0 1G% | 16% | 26(70%) | 9(24%)
elf stug h‘_(n=36) P ' 6% 5 (14%) 21 (68%) 8 (22%)

{

=
total Number of students responding to each scale)

Smdems identified that were mainly confident or very confident in all the computer
based activities, Only 2 (6%) students» who evaluated the manual therapy package had
" or little confidence in using computers for self study and 7 (19%) students who
*Valuateq the manual therapy package only had some confidence in using multimedia,

T . L
Wesponse codes for confidence in computer-based activities.

Code
Response

wonﬁdence
L

ittle confidence
Q& confidence
C

OB WI|N |-

onfident
\Viry confident
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The Mmedian values for all statements were 4. This indicated that students tended to be

confident with all these activities.

‘ are as
Students’ attitudes towards statements about the manual therapy package

followsg,

Table 2.8 Students’ attitudes towards the manual therapy package.

Statements about the package

Total

Level of Agreement

Useful resource.

i Agree Strongly
response | Strongly | Disagree g agree
disagree o
tis clear what options are (n=39) 0 4(10%) | 30(77%) | 5(13%)
=N 10 you at each stage. .
Itis agy to navigate to where (n=38) 1(3%) 0 32 (84%) 5 (13%)
Ou want to go. o
H?emﬁ%cﬁons on (n=39) 0 4 (10%) 31 (80%) 4 (10%)
QW to use the package. ]
Proc. o€ are consistent (n=39) 2%) 6 (15%) 25 (64%) 7 (18%)
OCedureg throughout the 10%
The Vi ackage. =)
e0s il d n= 41Y%
o | o | e |wwm
The i“ft?vt‘mation on screen is (n=39) 0 0 27 (69%) 12 (31%)
easy to read. "
The Presentation is informative. (n=38) 0 13%) 27 (11%) | 10(26%)
0,
The Package is enjoyable to (n=39) 0 9 (23%) 26 (67%) 4 (10%)
use. :
M helnsYouto learn about the | (7=39) 0 3(8%) | 27(69%) | 9(23%)
opic. : i
RS Wl with s restofmy | (7=39) 0 2(6%) | 27(69%) | 10(26%)
Sourse material.
Tf;e;ime Spent using the (n=39) 0 6(15%) | 29(74%) | 4(10%)
ckage is well worth it.
Mﬁm revise the (n=39) 0 3(8%) 25 (64%) | 11(28%)
Ifeg] Subject _ v ]
o MOre confident towards (n=38) 0 6(16%) | 28(74%) | 4(11%)
Uter assisteq study
Materials.
chess toa (n=38) 0 3 (8%) 24 (63%) | 11(29%)

(n=
total number of students responding to each scale)

' itive with at % of the
dentg Overall attitudes towards the package were positive with at least 77% o

Stud

“t

e i - . »
"formation on screen is easy to read.
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elicited the greatest proportion of agreement or strong agreement from 39 (100%)
Students,

The following statement elicited the greatest ﬁroportion of disagreement or strong
disagreement from 9 (23%) students.

“The manual therapy package is enjoyable to use.”

Table 2.9 Key to response codes for attitudes towards the Manual Therapy Package.

Response Code
Strongly disagree ;
Disagree 3
Agree y
Strongly agree

The median values for all statements were 3 indicating an average agreement with the
Satements and reflecting positive attitudes towards the manual therapy package.

/ ' . .
Students were asked to rank their preferred methods of delivery for learning about

Manug Therapy the results are as follows:

Table 2.10 Ranking of different types of delivery for manual therapy.

g Ypes of Total Order of rankin

‘;’ﬂputer response | Ranked | Ranked | Ranked | Ranked | Ranked
ased 5th 4h | 3rd 2nd 1st
W‘\ctivi

e

"% based (n=37) 4(1%) | 8(@2%) | 11(30%) | 8(22%) | 6(16%)
Co.

ROM 03 | sm | 11G0% | 9@em | 1160% | 36%
PaDer-b -

stugy o0 | (0=37) 23(62%) | 8(22%) | 4(11%) 2 (5%) 0
ce to =

teachi;ace (n=37) 7(19%) | 10Q7%) | 6(16%) | 12(32%) | 2(5%)
ractj -

Class (n=37) 0 0 7019%) | 4(11%) | 26 (70%)

(ns
*otal number of students ranking each delivery method)

® favoureq method of delivery for manual therapy was the practical class with 26
(70%) Students ranking this first. Most students ranked face to face teaching second

(12, 32%), The method most commonly ranked third was web based learning (11,
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A Q0. Learning via CD-ROM (11.30%) was the learning method most commonly

ranked fourth. 23 (62%) of students ranked paper based study as their least favoured

Way °f learning about manual therapy.

“RO EOwW

Qo

100/

90°/

80°/

30°/

20/

10/

o/

*ml1 Key to response codes for ranking types

I T T
I = <

Rank

Ranked types of delivery for Manual Therapy

3rd
ranking

1*1 -

26

3ra

N

5TM

Code

R NW,A~O

m practical
Oface 2 face
0O Paper-based
u CD-ROM

m web based



Practical classes were the most highly ranked form of delivery for manual therapy

with a median vélue of 5 indicating an average ranking of 1st. Paper based activity

was the lowest ranked activity with a median of 1 indicating an average ranking of

face to face deliveries was 3 indicating

Sth. The median rating for web-based, CD and

that on average students rated these deliveries 3rd.

Statistical comparison of student attitudes towards the package.

Aty . .
ttitudes to statements regarding the package were compared t0 discover whether

Sign . .
ghificant differences existed between;

L Age groups; 27 aﬁd under, 28 and over.

ii. ;
Genders; male, female

s
1. Groups; B.Sc. (Hons) Physiotherapy 2003 M.Sc. (pre-reg.) Physiotherapy 2004,

as used to compare age groups, genders and groups, as

th .
ese comprise two independent samples (Argyrous 2000).

The Mann-Whitney U test Wi
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Table 2.12a Students’ attitudes towards the Manual Therapy package by age group.

Statements about the Total Level of Agreement
package 7 Response
27 and ( 28 and Strongly disagree r Disagree Agree Strongly agree
under over ]
27 and 28 and 27 and 28 and 27 and 28 and 27 and 28 and
, under over under over under over under over
It is clear what options 35 3
are open to you at each 0 0 4 (11%) 0 27 (77%) 2 (67%) 4 (11%) 1 (33%)
- _stage. )
It is easy to navigate to 34 3 :
where you want to go. 1 (3%) 0 0 0 28 (82%) 3 (100%) 5(15%) 0
There are clear 35 3
instructions on how to - 0 0 2 (6%) 2 (67%) 29 (83%) 1(33%) 4 (11%) 0
use the package.
There are consistent 35 3
procedures throughout 1 (3%) 0 4 (11%) 2 (67%) 24 (69%) 0 6 (17%) " 1(33%)
the package. ‘ '
The videos are 35 3 i
worthwhile and 1(3%) ; 0 0 0 19 (54%) 2 (67%) 15 (43%) 1 (33%)
supported my learning. '
The information on 35 3
screen is easy to read. 0 0 0 . 0 24 (69%) 2 (67%) 11 (31%) 1 (33%)
The presentation is 34 3
' informative. 0 0 1 (3%) (%) 23 (68%) 3 (100%) 10 (29%) 0
The package is 35 3
enjoyable to use. 0 0 7 (20%) 2 (67%) 24 (69%) 1 (33%) 4 (11%) 0
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Table 2.12b Students’ attitudes towards the Manual Therapy package by age group.

Statements about the - Total Level of Agreement
package Response ;
27 and 28 and Strongly disagree -Disagree Agree Strongly agree
under over
27 and 28 and 27and |~ 28 and 27 and 28 and 27 and 28 and
under - over under over under over under over
It helps you to learn 35 3 : '
about the topic. 0 0 . 3(9%) 0 24 (69%) 2 (67%) 8 (23%) 1 (33%)
It fits well with the rest of 35 3
my course material. 0 0 2 (6%) 0 23 (66%) 3 (100%) 10 (29%) 0
The time spent using the 35 3 ’
package is well worth it. 0 0 6 (17%) 0 25 (71%) 3 (100%) 4 (11%) 0
it would help me to 35 3 .
revise the subject. 0] 0 3(9%) 0 21 (60%) 3 (100%) 11 (31%) 0
The package has 35 2 '
increased my confidence ! o/ o
in using computers to 0 0 6 (17%) 0 25 (11%) 2 (100%) 4 (11%) 0
learn -
It has allowed me access 34 3
to a useful resource. 0 0 3 (9%) o] 20 (59%) 3 (100%) 11 (32%) 0
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Age group Comparison

Most students from both age groups agreed with the positive statements about the
Package,

1(33%) student aged 28 and over strongly agreed with the following statements:

"It is clear what options are open to you at each stage.”

“There are consistent procedures throughout the package.”

“The videos are worthwhile and supported my learning.”

“The information is easy to read.”

I helps yoﬁ to learn about the topic.”

‘It Wbuld help me to revise the subject.”

The Statement:

“The videos are worthwhile and supported my learning. "’

Eliciteq the highest proportion of strong agreement in students aged 27 and under (37,

48%).

#(100 9%) of students aged 28 years and over agreed that:

Tris easy to navigate where you want to g0- "

“The Presentation is informative.”

"It fss well with the rest of my course material.”

“The tfme spent using the package is well worth it.”

It hag allowed me access to a useful resource. ”

83 829%) of students aged 27 years and under agreed that:

Ther € are cl;zar fnstructions on how to use the package. i
(50%) of students aged 28 and over disagreed that:

There are clear instructions on how to use the package.”

L3

®re are consistent procedures throughout the package.
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“The package was enjoyable to use.”
9(12 %) of students aged 27 and under disagreed that:
“Ifeel more confident towards computer assisted study materials.”
Very few students strongly disagreed with the positive statements about the package.
No students aged 28 and over strongly disagreed wiih any of the statements about the
Manual therapy package. |
One sty dent aged 27 and under strongly disagreed with the following statements:
“Itis easy to navigate where you want to go.”
“There are consistent procedures throughout the package. ”

The videos are worthwhile and supported my learning.”

There Wwere no significant differences in attitudes towards the package for comparison

bem,een age groups.
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Table 2.13a Students’ attitudes towards the Manual Therapy package by gender.

Statements about the
package

( ' Response

Total

/

Level of Agreement

( Male Female Strongly disagree r Disagree Agree Strongly agree
Male Female Male Female Male Female Male Female
It is clear what options 12 27 s
are open to you at each 0 0 1(8%) 3(11%) 11 (92%) 19 (70%) 0 5 (19%)
stage. iy
it is easy to navigate to 12 26 o o o o o
where you want to go. 1(8%) 4] 0 0 10 (83%) 22 (85%) 1 (8%) 4 (15%)
There are clear 12 27
instructions on how to 0 0 3 (25%) 1 (4%) 9 (75%) 22 (82%) 0 4 (15%)
use the package.
There are consistent - 12 27 A
procedures throughout 0 1 (4%) 2 (17%) 4 (15%) 9 (75%) 16 (59%) 1(8%) 6 (22%)
the package.
The videos are 12 27
worthwhile and ‘ 0 1 (4%) o 0 8 (67%) 14 (52%) 4 (33%) 12 (44%)
supported my learning. :
The information on 12 27
screen is easy to read. . 0 0 0 0 9 (75%) 18 (67%) 3 (25%) 9 (33%)
The presentation is 12 26
informative. 0 0 0 1 (4%) 11 (92%) 16 (62%) 1 (8%) 9 (35%)
The package is 12 27
enjoyable to use. 0 0 4 (33%) 5 (19%) 7 (58%) 19 (70%) 1(8%) 3(11%)
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Table 2.13b Students’ attitudes towards the Manual Therapy package by gender.

Statements about the

package

[

Total
Response

Level of Agreement

Male ’ Female |  Strongly disagree Disagree Agree Strongly agree
Male Female Male . Female Male Female Male Female
it helps you to learn 12 27
about the topic. 0 0 2 (17%) 1 (4%) 7 (568%) 20 (74%) 3 (25%) 6 (22%)
It fits well with the rest of 12 27
my course material. 0 0 2(17%) 0 7 (58%) 20 (74%) 3(25%) 7 (26%)
The time spent using the 12 27
K T ot it | 0 0 3 (25%) 3 (11%) 8(67%) | 21(79%) 1 (8%) 3 (11%)
it would help me to 12 27
revise the subject. (0] 0 1 (8%) 2 (7%) 8 (67%) 17 (63%) 3 (25%) 8 (30%)
| feel more confident 12 26 :
towards computer 0 0 1 (8%) 5 (19%) 10 (83%) 18 (69%) 1 (8%) 3(12%)
assisted study materials
it has allowed me access 12 26
to a useful resource. 0. 0 1(8%) 2 (8%) 6 (50%) 18 (69%) 5 (42%) 6 (23%)
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G
ender Group Comparison
itive statements about the

eed with the PoS

M .
ost students from both genders 2gF

nt eliciting the highest

package.
7, 46%) the stateme

F
of both males (11, 48%0) and fernales (2
proportion of strong agreement was:

nd supported my learning: ”

€«
The vi
e videos are worthwhile @

19
(83%) male students agreed that:

mputer assisted study materials.”

Nl
feel more confident towards €0

€ The
presentation is informative. "

30
(86%) female students agreed that:

(‘It is
easy to navigate where you want 10 80 "

4170
(17%) male students disagreed that:

uTh‘
*fe package was enjoyable to usé. ”

greed that:

8Q
(14%) female students disa
aterials. "

r assisted study m

expressed strong disagreement

“If
eel more confident towards computé
One

male (4%) and one female (2%0) student only,

towar
ds the following statements:

u want 10 89 "

Male- @y, s
, “It is easy to navigate where Y0
7 And «“The videos

Fe
Male: «
&, “There are consistent
Qre
wort .
hwhile and supported MY learning.”
arison

itudes towards the package for comp

Th
ere wi
e . . . M
re no significant differences 1D aft

be
teen genders.
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T
able 2,145 Students’ attitudes towards the Manual Therapy package by group.

/

r

Me (pre-
9) by
2004

_.7

i

Level of Statements about the package
agreement itis clear what | Itis easy to There are There are The videos are
options are navigate to clear consistent | worthwhile and
opentoyouat | whereyou | instructions procedures supported my
each stage. want to go. on how to throughout learning.
use the the package.
e package. *
Strongly disagree | 0 1(6%) 0 1(5%) 1(5%)
Disagree | 4 (21%) 0 4 (21%) 5 (26%) 0
~ Agree | 13 (68%) 15 (83%) 15 (79%) 11 (58%) 13 (68%)
Strongly agree | 2 (11%) 2 (11%) 0 2(11%) 5 (26%)
Total | 19 18 19 19 19
Strongly disagree | 0 0 0 0 0
Disagree | 0 0 ] 1(5%) 0
Agree | 17 (85%) 17 (85%) 16 (80%) 14 (70%) 9 (45%)
Strongly agree | 3 (15%) 3 (15%) 4 (20%) 5 (25%) 11 (55%)
Total ; 20 20 20 20
Tab| |
¢ 2-14!;0 Student/s’ attitudes towards the Manual Therapy package by group.
Level of Statements about the package
agreement The The The It helps you | It fits well with
information on | presentation | package | tolearnabout | the rest of my
screen is easy is is the topic. course
to read. informative. | enjoyable material.
) to use.
Strongly disagree | 0 0 0 0 0
Disagree | 0 1(6%) - - | 8(42%) 2(11%) 2 (11%)
Agree | 14 (74%) 14 (78%) 10 (53%) | 16 (84%) 14 (74%)
Strongly agree | 5 (26%) 3(17%) 1(5%) 1(5%) 3 (16%)
Total | 19 18 19 19 (%)
Strongly disagree | 0 0 0 0 0
Disagree | 0 0 1(5%) 1(5%) 0
Agree | 13 (65%) 13 (65%) 16 (80%) | 11(55%) 13 (65%)
Strongly agree | 7 (35%) 7 (35%) 3(15%) | 8(40%) 7 (35%)
—_ Total |20 20 20 20 20
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T
?ble 2.14c Students’ attitudes towards the Manual Therapy package by group.

*
P Level of Statements about the package
agreement The time spent It would help me | feel more It has allowed me
using the to revise the confident access to a useful
package is well subject. towards resource.
worth it. computer
N assisted study
S¢ (ore: L\\ materials
) py Strongly disagree | 0 0 0 0
g Disagree | 5 (26%) 2 (11%) 4 (22%) 2 (11%)
Agree | 14 (74%) 13 (68%) 13 (72%) 12 (67%)
Strongly agree | 0 4 (21%) 1 (6%) 4 (22%)
% Total | 19 19 18 18
M Strongly disagree | 0 0 0 0
203 ' Disagree | 1 (5%) 1 (5%) 2 (10%) 1(5%)
Agree | 15 (75%) 12 (60%) 15 (75%) 12 (60%)
Strongly agree | 4 (20%) 7 (35%) 3 (15%) 7 (35%)
\g Total | 20 20 20 20
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Course Group Comparison

Most students in both groups tended to agree with the positive statements about the
Manual Therapy package.

The greatest proportion (5, 26%) of strong agreement among students in the MSc
(pre-reg,) Physiotherapy intake 2004 group was regarding the statement;

“The videos are worthwhile and supported my lear ning.”

“The information on screen is €asy to read.”

11 (55%) students in the BSc (Hons.) Physiotherapy 2003 intake also strongly agreed
that;

>

“The videos are worthwhile.and supported my learning.” |

16 (84%) students in the MSc (pre-reg.) Physiotherapy intake 2004 agreed that;

R helps you to learn about the topic.”

The greatest proportion of agreement among BSc (Hons.) Physiotherapy 2003 intake

(17, 85%) was regarding;

"It is clear what options are open t0 you ot each stage.”

s easy to navigate where you want to go.”

8 (84%) students in the MSc (pre-reg.) Physiotrh;:r;«;‘tpy intake 2004 disagreed that;

"The package is enjoyable to use. ” ' |

The greatest proportion of disagreement among BSc (Hons.) Physiotherapy 2003

ake (2, 10%) was regarding',

feet more confident towards computer assisted study materials.”

1 Student in the MSc (pre-reg.) Physiotherapy intake 20_04 group expressed strong
'Sagreement with the statements;

I .
§ easy to navigate where you want 1o gO.

"Th J . »”
¢ videos gre worthwhile and supported my learning.
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“There gre consistent procedures throughout the package.”

Students in the BSc (Hons.) Physiotherapy 2003 intake did not express any strong
disagreement, |

Students in the BSc (Hons.) Physiotherapy 2003 intake were significantly more likely

10 agree with the statement;

* The package is enjoyable to use. (p=0. 28)
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Open response questions

Students were asked the following open response questions;
L How, if at all, do you think the manual therapy package has affected your general

knowledge of manual therapy?

How, if at all, do you think the manual therapy package has affected your

Understanding of manual therapy?
How do you think you might apply what you have learned in the future?

On reflection how do you think the package has affected your learning?

/

Did you like using the manual therapy package? Please give reasons for your

answer,

6. . ) '
Can you suggest any improvements to the movement analysis package?

®S¢ responses were categorised into positive, equivocal and negative responses and

then further analysed into common themes. The results of the analysis were as

f-QH()Ws:
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Table 2,15 Manual Therapy package open responses. (n=139)

Question - Positive responses Equivocal Negative

. responses responses
General Knowledge 34 (24%) 3 (2%) 3 (2%)
Understanding 29 (21%) 3 (2%) 4 (3%)

\ )

Application 20 (14%) 2(1%) 3 (2%)
Reflection on learning 28 (20%) 9 (6%) 1 (1%)
Total 111 (80%) 17 (12%) 11(8%)

(n= NUmber of comments per package rather than number of students as each student could

Make as many comments as they wished. Percentages have been rounded up to the nearest
Whole numper. ) '

There were 111 (80%) positive éomments made by students evaluating the manual
therapy Package and 17 (12%) equivocal comments. There were 11 (8%) hegative
“OMments made by students evaluating the manual therapy package.

Most of the positive comments (34, 24%) in the manual therapy evaluation were made
by Students regarding the effect, or not, of the package on their general knéwledge of
Manya] therapy.

€«

hjoyed using the package as it was simple to understand it was informative and
“lso ’equired some thought.”
(BSc Hons Physiotherapy 2003)
ost ®quivocal comments in the manual therapy evaluation (9, 6%) came from
Mudentg reflecting on the efféct of the package on their learning.
"Do noy think it affected the way I learn just given me an additional form of self-
léarning. ”

(MSc pre-registration Physiotherapy

2004)
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Most negative comments in the manual therapy evaluation (4, 1%) were from students
regarding the effect, or not of the package on their understanding.

“Confused on certain parts with presenting correct answers and being marked

hegatively.”
(MSc pre-registration Physiotherapy 2004 )

Positive comments related to the following themes;

)
General comments €.2.

“Improved my general knowledge”
(MSc pre-registration Physiotherapy 2004)

Reinforcement / revision of knowledge €8

“Reinforced what I learned in the classes”
(BSc Hons Physiotherapy 2003)

/

* Self-assessment and feedback e.g.

Answers you don't know the answers can be looked at”
(BSc Hons Physiotherapy 2003)

The video clips _
“I »
nereased visual understanding of therapy
| (BSc Hons Physiotherapy 2003)
Clarification of topics ..
fvas good to go over it again and clarify somé of the techniques

-registration Physiotherapy 2004)

(MSc pre

[ } An ’
alternative method of study €-&-

(,Ch
nge from trawling through books”
(BSc Hons Physiotherapy 2003)
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* Relevance to clinical / work-based activities

Apply correct treatment for given problem,”

(MSc pre-registration Physiotherapy 2004)

The positive comments made by students for each question are summarised in relation

o these themes in the following table.

Table 2.1¢ Showing positive comment themes per question.

cc“““\ﬁnt Theme

General Understanding | Application | Reflection Total
knowledge (n=36) (n=25) on learning Per Theme
(n=40) (n=38) (n=139)
General 10 (25%) 6 (17%) 1(@%) 7 (16%) (127«3/)
0
Reinforces 7 5 (13%) 5 (14%) 3 (12%) 5 (13%) 18
Tevises » (1 3% )
Nowledge .
assessment | 10 (25% 8 22% 2 (8%) 7 (18%) 27
i feedback (25%) (22%) 8% (19%)
deo clips 5 (13%) 5 (14%) 0 4 (11%) 14
i (10%)
Aification 0 2 (11%) 0 0 4
Alte : ' (3%)
Mative 0 0 4 (11%) 5
m ) 1G3%
thod of stuq e @)
Clinjeeace to 4 (10%) 0 14 (50%) T(3%) 19
bas lcal lerk_ (1 40/0)
Tot;d activities
Comments | 34 (80% 29 (81% 20 (80%) | 28(74%) 111
w @0%) ®1%) (80%)

(n=
'otal number of open responses to the question for the manual therapy package)

N
Ndents made 111 (80%) positive open comments about the manual therapy package.
05t positive comments for the manual therapy package (27, 19%) were related to the
th, \ . s
*e of self-assessment and feedback. The greatest proportion of positive comments

Q9 | | :
> 81%) were made regarding the effect of the package, or not, on understanding.
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Equivocal comments related to the following themes;

* General comments €.8.

“ Reasonable.”
(BSc Hons Physiotherapy 2003)

* Lack of use €.8.
r it to make @ difference to my learning.”

“Did not really use the program enough fo
-registration Physiotherapy 2004)

(MSc pre

1o supplement the package as itis not a

. . _r
The need to use other learning activities

stand-alone package ¢-g-
inew rather than teaching us anything

It helped to re-enforce what we already

new' »
/ (MSc pfe-registrqtion Physiotherapy 2004)

* Preference for another method of study €.g
» understanding manual therapy

Not as good as pracﬁcal but still a great tool fo

bet[er. ”»

(BSc Hons Physiotherapy 2003)

. .
Technical problems e.g-
rove

Ithe technical aspects were improved i¢ availability efc. then maybe it would p

PnOre u Se f R
ul.”
(MSc pre-registrat_ian Physiotherapy 2 004)

L]
Video cli
Chps
d be positioned and how the

“H . !
9 just helped me in looking at how the hands shoul

ebr
al structures move on each.”

(BSc Hons Physiotherapy 2003)
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The equivocal comments made by students for each question are summarised in

elation to these themes in the following table.

Table 217 Showing equivocal comment themes per question.

Comment General Understanding | Application | Reflection on Total
knowledge learning (n=139)
_ Theme (n=40) (n=36) (n=25) (n=38)
General 2 (5%) 1(3%) 2 (8%) 2 (5%) 7 (5%)
Lack of use 0 0 ) 1(3%) 1(1%)
Not stand atone TG% 0 0 2 (5%) 3 (2%)
ackage
Prefer book/ 0 1 (3%) .0 1 (3%) 2 (1%)
Other methog
of stud -
Technical 0 0 0 1(3%) 1 (1%)
roblems
Videos 0 1(3%) 0 2 (5%) 3 (2%)
¢ TOta[ . 3(8%) . 3 (8%) 2 (8%) 9 (24%) 17 (1 2%)
®Mments per /
—Xatement _
Y

(

™ total number of open responses to the question for the manual therapy package)

Studens made 17(12%) equivocal open comments about the manual therapy package.
93t equivocal / negative open comments for the manual therapy package related to
® theme of general comments for each question (16, 9%). The greatest proportion of

equ; ) . . .
Wivocy] responses (9, 24%) was in relation to reflection on the learning experience.

Cont: ' . .

Sative comments related to the following themes;
‘G

“Neral comments

It didn :t. ”

(MSc pre-registration Physiotherapy 2004)
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Confusion about questions / feedback
“It hasn 't affected the way I learn I felt pressured to do well so I learned the answers

hot the understanding of the questions also the test could have been done without

Practising gs the questions were different.”

(BSc Hons Physiotherapy 2003)

The fegative comments made by students for each question are summarised in

“lation to these themes in the following table.

Table 2.18 Showing negative comment themes per question.

i icati Reflection on Total
Comment Theme Genlezal Understanding | Application learmimg (3]
_ . r
kn&:’fmg (n=36) (n=25) (n=38) S
General 38%) 26%) 3 (12%) 0 b
9,
Contusion sbout 5 7 6%) 0 T(3%) 3 @%)
qfuestions )
eedback. - _
Tofa] c°"a\:::nts 3 @%) 4 (11%) 3(12%) 13%) 11(8%)
~~Perstatement

’ i confusion
*T¢ Were more general negative responses (8, 6%) than those relating to

a
bout the Questions or feedback (3, 2%)

tudents Were asked whether they liked the manual therapy package and whether they

ions ised as
Coylq SUggest any improvements. The results of these questions are summarised

fOHOWS:
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Table 219 Showing frequencies of students’ responses regarding liking and
Suggesﬁng improvements to the Manual Therapy package.

Questions Total response Yes No
Did you like using the (n=36) 27 (75%) 9(25%)
ackage?
Cap You suggest any (n=36) 16 (44%) 20 (56%)
Improvements?

Most Students (27, 75%) liked using the movement analysis package and less than

halg thought there should be improvements (16, 44%).

Re.asons for liking or not liking the package are summarised in the following tables in

felation to their themes:

Table 2.20 Reasons for liking the Manual Therapy package.

Comment Theme » Reas(z:g ;;: like
\General 11 (29%)
Reinforces Frevises knowledge 3 (8%)
Self assessment 7 feedback 6 (16%)
Video 'clips 7 (18%)
Alternative method of study 5 (13%)
Ease of Use/ Access 4 (11%)
valents per question 36 (95%)

U -
'otal numpe of responses given for liking or not liking the package)

dents 8ave a total of 36(95%) reasons for liking the manual therapy package. The

o “*mmon reason given for liking the manual therapy package was general

Te ) ‘
“sons (1, 29%). Example reasons for liking the package are given below:

C,F - ) .

" way 1o learn, videos give you extra information that a paper copy of the

b _

age "ould not be able to do. You can monitor your progress if you repeat the

' que“ions ”
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(BSc Hons Physiotherapy 2003)

erformed and then being able to watch

1like being able to watch the mobs being p

them a * F1]
gain.
(BSc Hons Physiotherapy 2003)

R . . .
easons for not liking the manual therapy package 81 summarised pelow in relation

1o their themes;

Table 2
¢ 2. 21 Reasons for not {ing the Manual T

mment Theme

~ Ease of use | access

Confusion abouf questions / feedback

Yotal Comments per statem

ent

king the package)

(n =t
o .
tal number of responses given for liking of not I

Stug | :
ents gave a total of 2 (5%) ceasons for 0ot jiking the manual therapy package.

Te e :

asons for pot liking the package © given below-

I:I

Telt pressure to get a 8004 mark s0 memorised the answers and not the questions.
dn't know the answer, it Was added

Ifw
€ question was worded dijferently ] woul

ds our ﬁnal grade

Dre
SSure, the score does™ 't even go towar for second year: ”
(BSc Hons Physiotherapy 2003)

« It w
as useful for understanding and reinforcing class work but it was hard to find
Com
Puters to practise it on.” .
(BSc Hons Physiotherapy 2003)
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Students were asked to suggest any improvements they felt could be made to the
Movement analysis package. These are summarised below in relation to their common
themes.

Students were asked to suggest improvements o the manual therapy package and

these are summarised below in relation to their common themes.

T .
Mggested improvements to the Manual Therapy package.

—~—— Improvement Théme Frequency
Marking : 1 (13%)
\\l“&eased T improved Access 4 (50%)
Further information sections 1(13%)
— Exten;i package 2(25%)
' )
\ Total 8 (100

Most of the suggested improvements were related to increased or improved access (4,

50%),

It Would pe very useful if the package could be accessed on any university computer

€Cq . . 3
use it woyld make it easier to access and practice.

(BSc Hons Physiotherapy 2003)

m | | |
°Ie Were 2 (25%) suggestions relating to extending the package;

L1

Gi ) . »
Ve references so we can look up information and read around it.

(BSc Hons Physiotherapy 2003)

"Ex 3 1”
Pand on greqs covered, make it more of a part of the learning process.

(BSc Hons Physiotherapy 2003)
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Quantitative tracking data for the manual therapy package
Atota] of 58 students used the self-study version of the manual therapy package.

Data was collected on the self-study and the test versions of the package;

Self study version
* the amount of times each student attempted this package
* time spent using this package

¢ the score achieved at each attempt

The improvement in self-study score was then calculated as the difference

between the self-study scores on the students first and final attempts.

Test version

® the test score achieved

The following comparisons were made between the data and tested using

Spearman’s Rho non-parametric correlation: -

Improvement in self-study score against number of attempts and time spent
using the self-study version of the Manual Therapy package.
Test score against number of attempts and time spent using the self-study

version of the Manual Therapy package.
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Table 2.23 Frequency of attempts by students using the self-study version of the
anual Therapy package.

——
Attempts Frequency Percent
Valid 1 attempt 16 28
2 attempts 8 14
3 attempts 15 26
4 attempts 10 17
§ attempts 3 5
6 attempts 3 5
8 attempts 1 2
9 attempts 2 3
Total 58 100.0

The Minimum numbef of attempts at the self-study version of the package was one by
16 (28%) students. The maximum number of attempts was 9 (2, 3%). The median
Mmber of attempts by the students at the self-study version of the manual therapy

P ackage was 3.
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Table 2,24 Showing number of times accessed for the self-study version of the Manual

Therapy package.
—
J ime in minutes Frequency Percent
alid 0-20.00 2 69
2110 30.00 5 26
3o 40.00 16 276
o 50.00 11 19.0
Sto 60.00 2 34
8110 70.00 5 56
o 80.00 6 10.3
St 90.00 3 52
¥t 100,00 3 2
Over 100 3 52
Total 58 100.0

The Minimum time spent using the self-study version of the package was 9 minutes.
The longest amount of time spent using the self-study version of the package was 237
Minutes (3 hours 57 ’r/ninutes). The median amount of time spent by students using the

*lf-study version of the manual therapy package was 43 minutes.

Self Study scores for student using the Manual Therapy package ranged from 6% to
900
%, the mean self-study score being 50%. - -

The Manya] Therapy test results followed a normal distribution when tested using the

olrn"gorov-Smirnov test. Test scores ranged from 14% to 77%, the mean test score

being g0
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.‘;ig- 22 Scatterplot of number of attempts against improvement in score for the Manual
herapy package. '

6000+

4000 .

20.00 ~

0.00o

Improvement in score

-20.00

/ o T - "RSqlinear=0414

~40,00..‘_ "'. T

| e T T T J
0.00 2,00 4.00 6.00 8.00 10.00

attempt

Fr, .
o the graph it can be seen that there is a tendency for the amount of improvement

to ; ) ’
"erease ag the number of attempts increases until the 9™ attempt. A Spearman’s
® Correlation coefficient was used to determine whether there was a significant

®lation s
anonshlp between improvement in score and the number of attempts for the self-

Stug :
Y Version of the manual therapy package.
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Table 2.25 Spearman’s Rho correlation for attempts and improvement.

Correlations

jmprovement

L attempt in score

Spearman's rho  attempt - Corretation Coefficient 1.000 .803**

Sig. (2-tailed) . .000
N 58 58
improvement in score Correlation Coefficient .803™1 1.000
Sig. (2-tailed) .000 .
.. N 58 58

. Correlation is significant at the 0.01 level (2-tailed).

There is a significant relationship between improvement in score and number of
Attempts using the self-study version of the package. The strength of the relationship

18 strongly positive (0.803).

/ .
The amount of improvement in self-study score was also compared to the length of

ti .
e each student spent using the package.
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Fig 2.3 Scatterp!

ot of improvement in score against fime spent using the Manual
Therapy package- ‘

lmprovement in score

;R Sq Linear = 0.284

0.00 . 3000.00 §000.00 9000.00 12000.00

sump times

Fr ) , . :

om the graph there is a tendency for improvemcnt in score 10 increasec with the

am | . ’ g A s .

ount of time spent USINE {he seif-study package: A Spearman S Rho correlation

o . . e . .
efficient was used 10 determin® whether there was 2 significant relationship

be , , :
tween jmprovement in SCOT and time spert using he self-study version of the

my
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Table 2.26 Spearman’s Rho correlation for improvement in score and time spent using

the manual therapy self-study package.

- ——

Spearman’'s rho

Improvement in score

sum p times

Improvement
in score sum p times
Correlation -
Coefficient 1.000 629(*)
Sig. (2-tailed) ; 000
N 58 58

Correlation -
Sig. (2-tailed) .000 .
58 58

Wiy
C - -
Orrelation is significant at the 0.01 level (2-tailed).

Th 3 . ) . . . -
C1e 15 a significant relationship between 1mprovement in score and time spent using

the self-study version of the package. The strength of the relationship is moderately

Positive (0.629).

The number of attem;/ns with the self-study version and the score achieved in the test

ersi
Sion were compared.
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Fig 2.4 Scatterplot of test score against number of attempts with the Manual Therapy
Package,

—
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attempt

There is a slight tendency for the test score to increase with the number of

attempts with the self-study version of the package. A Spearman’s Rho
C(’rrfﬂation coefficient was used to determine whether there was a significant

felatie o« ;
elatlonshlp between test score and number of attempts with the self —study

v »
¥ISion of the manual therapy package.

183



Table 2.27 Spearman’s Rho correlation coefficient of test score and number of
attempts with the self-study version of the Manual Therapy package.

\\—;
EVrr— test score | attempt
Pearman's rho | test score | Correlation 1.000 250
[~ Coefficient ) )
— Sig. (2-tailed) . .066
—~— N 85 55
attempt Correlation 00
e Coefficient 250 1.000
~— Sig. (2-tailed) .066 .
— N 55 58

A significant relationship does not exist between test score and number of

attempts with the self-study version of the manual therapy package.

/ _
The test score and the time spent using the self-study version of the manual

therapy package were compared.
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Fig 2.5 Scatterplot of test scoré against time spent using the Manual Therapy

package.

test score
]
o
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Q

8.00
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There is a slight tendency for the test score to increase as the amount of time

spent with the self-study version of the manual therapy package increases. A

Spearman’s Rho correlation coefficient WasS used to determine if there was 2

Significant relationship between the test score and the amount of time spent with

the sel —study version of the manual therapy package-
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Table 2,28 Spearman’s Rho correlation coefficient of test score and amount of time
SPent with the self-study version of the Manual Therapy package.

\——-—
sump

S times fest score
Pearman's tho | sum p times | Correlation 1,000 163

i Coefficient . .
T —— Sig. (2-tailed) . 15
N 58 55

test score Correlation

T Coefficient 168 1.000
—— Sig. (2-tailed) PTr .

A Significant relationship does not exist between test score and time spent using

the self-study version of the manual therapy package.
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Section 3 Stroke Package

Demographic Information

The numbers of students in each group, their ages and genders are presented in the
following tables.

Three groups of students used and evaluated the manual therapy package. These

&roups comprised the following numbers of students:

Tah
le 3.1 Groups of students evaluating the Stroke package.

\\—
Number of students in Students completing
Group year evaluation
BSc Hons PT 2003 % 43
BSc Hons OT 2003 38 34
MSc PT 2004 2 18
Q“' 107 %5

/
Th
¢ largest group evaluating the stroke package was the BSc Hons Physiotherapy

Broy: ' .
D and the smallest was the MSc pre-registration Physiotherapy group. The age

and ..
&nder distribution of each group was as follows:

Tahl
e
3.2 Gender distribution of students per group.

] Group Total

| BSc Hons PT 2003 | B5c Hons OT 2003 MSc PT 2004

% Male 1 2 5 18
\___

~_| Female 37 a2 13 7

To% 43 34 18 95
e

Cre
Were 77 female students and 18 male students who evaluated the stroke

Packy '
8. All groups had a greater ratio of female to male students.
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Table 3.3 Age distribution of students per group.

e — _[Group ' Total
BSc Hons PT 2003 | BSc Hons OT 2003 MSc PT 2004
\\
27 and 42 31 15 88
A& under
28 and 1 3 3 7
' over
\
43 34 18 95
Tota|
lDe""*"tage of mature 2% 9% 17% 7%
~Students per group

In 8roups there was a higher number of students age 27 and under, only 7% of

Sty .
dents overall being 28 years or over.

Li
kert scale responses and ranking of delivery modes.
his Section reports student attitudes towards computers, confidence in various
/ _

Co T .
"MPUter-based activities, and attitudes towards different features of the stroke

Pa A
Ckage’ Which were elicited using Likert scales. Students were also asked to rank

thej .
T Preferred miodes of delivery for learning about stroke.

Aty : . .
fitudeg towards computers were as follows. Agreement with the following

State
Ments was considered to indicate a positive attitude towards computers.

[ ]
Anyone Can use a computer.
1 ] C .
Omputer Literacy will make me more employable

8reem, ) . - .
“Ment with the following statements was considered to indicate a negative

computers.
. .

. _
""d a computer difficult to use.

Co .
Mputers jsolate you from other people.
L}

I : .
M afrajq of looking silly if I make a mistake while using the computer.
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Attitudes towards computers were elicited from the student groups and these were as

follows:

Table 3.4 Attitudes to computers f udents evaluating the stroke package-

or st
Statements about Total Level of Ag reement
disagree agree
W‘WW
computer.

ﬂﬂﬂﬂ

C%? ifficult to use. - ”

Cf'°m other people. .

make me more
employable.

Vam afraid of looking ﬂ

silly if makin
; ga
mistake while using
_ / _ .
Students exhibited mainly positive attitudes towards computers with 91 (96%)

the computer.

n=
(n = total number of students responding 10 each scale)

3greeing or strongly agreeing that computer literacy will make them more employable

and 93 (939%) agrecing OF strongly agreeing that anyone cant use a computer. The

Majority also disagreed of strongly disagreed that they found compuiers difficult to

U5¢ (90, 95%) or that they Were afraid of jooking silly making a mist2ke while using

e computer (82, 86%). However 31% of students did agree of strongly agreeing

Com .
puters isolate you from other people.

ah) '
® 3.5 Key to response codes for attitudes towards computers-

e stemens
\Wswm g ———— L —_
e —5 — |
T — — —1

Strongly Agree

\
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For aj statements the median value was 3 indicating positive attitudes on average

thrOughout the statements.

Students responses to their level of confidence with different computer based

ACtivities were as follows;

Table 3,6 Confidence with different computer-based activities.

\
b Computer Total

ased activity | response | Level of confidence
conf?:i%nce conLﬁigfnce corsrf?(;?eice confident coxgxnt
eb based (n=86) 5 1(1%) 5(6%) | 58(67%) | 22(26%)
g:\e’l:?;gl% (n=89) 0 2 (2%) 9(11%) | 58(67%) | 17 (20%)
in
"*ading 2’\ line | (n=86) 0 1(1%) 13(15%) | 57(66%) | 15(17%)
Mulljt?,i,?f ia | %0 (%) 1% | 16¢19%) | 59(69%) | 9(11%)
inde,s,:l;%‘gntly (n=86) 1 (%) 1.(1%) 1(1%) 58 (67%) | 25 (29%)
Self study T (n=86) 2 %) 1(1%) 12(14%) | 56(65%) | 15(17%)
(n=

total number of students responding to each scale)

Sudengg identified that they were mainly confident or very confident in all the above

c -
Mputer based activities. Studying independently at a computer elicited the greatest

Nmbey of ‘very confident responses (25, 29%). Using computers for self-study

¢
lteg the greatest number of responses for little or no confidence (3, 3%).

a -
ble 3 5 Key to response codes for confidence in computer-based activities.

Response

Code

wonﬂdence

Little confidence
we confidence

Confident
Nry confident

VDW=

¢ Median value for all categories was 4 indicating that on average students were

e
Qeng With these computer based activities.
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Students’ attitudes towards statements about the stroke package are as follows.

Table 3.8 Students’ attitudes towards the Stroke package.

Statements about the package Total Level of Agreement
response S_trongly Disagree Agree Strongly
- disagree agree
Clear wh i =
TS)M :tt :;3?2;;: (n=95) 0 2 (2%) 73(77%) 20 (21%)
IS easy t i =
M::mt;; where (n=95) 0 2 (2%) 73(77%) | 20 (21%)
€re are clear instructi =95
—how to use the pauck;qnj o (n=69) 0 ° BaTh | 28
There are consistent (n=95)
Procedures throughout the 0 1(1%) 73(77%HR) | 21 (22%)
Th package.
© videos are worthwhile and =95
T%Md e (n=95) 0 4 (4%) 48 (50%) | 43 (45%)
© inf i i =
m\!tt::;n&nrgra\ds:creen is (n=95) 0 1 (1%) 59 (62%) 35 (37%)
Q pre < Y] r —
Sentation is informative. (n=95) 0 3 (3%) 60 (63%) 32 (34%)
The ack n - —
I\Pcaﬁ ;se enjovab}e to (n=99) 0 8 (8%) 73(T71%) | 14 (15%)
t hel S - -
. Ps you :g Iiecam about the (n=95) 0 7 (7%) 52 (55%) | 36 (38%)
tfits well with th =
_ courv;-etr:ntzfe :;slt of my (n=95) 0 4 (4%) 66 (70%) | 25 (26%)
he tim i =
achr :'s::vr;t"u;grrgt;hu:: (n=94) 1(1%) 9(10%) | 72(77%) | 12 (13%)
Would i =
) eLpug}g :: revise the (n=94) 1(1%) 4 (4%) 61(64%) | 28 (30%)
iel More confident towards (n=95)
OMputer assisted study . 0. 9 (10%) 69 (73%) 17 (18%)
it has 7 Mmaterials.
allow =
— &drgi 3:cceess toa (n=995) 0 4 (4%) 70 (74%) | 21 (22%)

(n = .
total number of students responding to each scale)

N . .

fudentg overall attitudes towards the package were positive with at least 89% of the
N

Ndentg agreeing or strongly agreeing with all the statements. The statement;

There are clear instructions on how to use the package.”

elici
“lted the greatest proportion of agreement or strong agreement from 95 (100%)
Mdents,

L ‘ 191




The following statement elicited the greatest proportion of disagreement or strong
disagreement from 10 (11%) students.

“The time spent using the package is well worth it.”

. Table3.g Key to response codes for attitudes towards the Stroke package.

Response Code

Strongly disagree
Disagree
Agree
Strongly agree

Bl

The median values for all statements are 3 indicating an average agreement with the

Statements and reflecting positive attitudes towards the stroke package.

Students were asked to rank their preferred methods of delivery for learning about

Stroke the results are as follows; -

Table 3.10 Ranking of different types of delivery for stroke.

Types of Total Order of rankin
2 Omputer | response | Ranked Ranked Ranked Ranked Ranked
vfed Activity 5th 4th 3rd 2nd 1st
hbased | (=91) | (30443 | 160(18% | 25(28%) | 25(8%) | 12(13%)
Ch-
D-ROM (n=91) 17(19%) | 24 (26%) 17 (19%) 1921%) | 14 (15%)
Paper- =
stl'ut‘;ased (=) a1@s%) | 25@8% | 12(13%) 7 (8%) 6 (7%)
ace t -
Leacﬁilf\ace (n=) 18 (20%) 18 (20%) 19 (21%) 28 (31%) 8 (9%)
racti "
Wﬁal (n=) 2 (2%) 8 (9%) 18 (20%) 12(13%) | 51(56%)
(n

= lotal numper of students ranking each delivery method)
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pig 3.1

Ranked types of delivery for Stroke

ranking

~>e favoured method of delivery for stroke was the practical class with 51 (56%)
students ranking this first. Most students ranked face to face teaching second (28,
31/0)}- The method most commonly ranked third was web based learning (25, 28%).
Earning via CD-ROM (24.26%) and paper based study (25, 28%) were the learning
meth°ds most commonly ranked fourth. 41 (45%) of students ranked paper based

Udy as their least favoured way of learning about stroke.

3.11 Key to response codes for ranking types of delivery for stroke.

Rank Code
g e
~ 2”3 4
3 T/ 3
2
r
5
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Practical classes were on average the most highly ranked form of delivery for stroke
With a median value of 5. Paper based activity on average was the lowest ranked
activity with a median of 1. The median rating for web-based, CD and face to face

deliveries was 3 indicating that on average students rated these deliveries midway.

Statistical comparison of student attitudes towards the Stroke package.
Attitudes to statements regarding the package were compared to discover whether
Significant differences existed between;

L Age groups; 27 and under, 28 and over.

i, Genders; male, female |
i, Groups; BSc (Hons) Physiotherapy 2003, MSc (pre-reg.) Physiotherapy 2004,
BSc (Hons) Occupational Therapy 2003
/
The Mann-Whitney U test was used to compare and test age groups and genders, as
these Comprise two ihdependent samples. The Kruskal Wallis was used to compare
Student groups, as these comprise three independent samples and the Mann-Whitney

U test Was used for post hoc testing to identify significant differences between each of

the 8roups. The Bonferoni correction was set at 0.016 (Argyrous 2000).
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Table 3.12a Students’ attitudes towards the Stroke package by age group.

Statements about the [ Total Level of Agreement
package Response
[ 27 and 28 and Strongly disagree Disagree Agree Strongly agree
under over :
27 and 28 and 27 and 28 and 27 and 28 and 27 and 28 and
under over under over under over under over
It is clear what options 88 7
are open to you at each (0] 0 101 %)\ 1 (14%) 68 (77%) 5 (71%) 19 (22%) 1 (14%)
stage.
It is easy to navigate to 88 7 :
where you want to go. 0 0 2 (2%) 0 66 (75%) 7 (100%) 20 (23%) 0
There are clear 88 7
instructions on how to 0 0 0 0 68 (77%) 5 (71%) 20 (23%) 2 (29%)
use the package.
There are consistent 88 7
procedures throughout 0 0 1(1%) 0 66 (75%) 7 (100%) 21 (24%) 0
the package.
The videos are 88 7
worthwhile and 0 0 4 (5%) 0 43 (49%) 5 (71%) 41 (47%) 2 (29%)
supported my learning.
The information on 88 7
screen is easy to read. 0 0 1(1%) 0 55 (63%) 4 (57%) 32 (36%) 3 (43%)
~ The presentation is 88 7
informative. 0 0 2 (2%) 1 (14%) 55 (63%) 5 (71%) 31 (35%) 1(14%)
The package is 83 7
enjoyable to use. 0 0 7 (8%) 1 (14%) 67 (76%) 6 (86%) 14 (16%) 0
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Table 3.12b Students’ attitudes towards the Stroke package by age group.

Statements about the Total Level of Agreement
package Response
27 and 28 and Strongly disagree Disagree Agree Strongly agree
under over
27 and 28 and 27 and_ 28 and 27 and 28 and 27 and 28 and
under over under over under over under over
It helps you to learn 88 7
about the topic. 0 0 6 (7%) 1 (14%) 47 (53%) 5 (71%) 35 (40%) 1 (14%)
it fits well with the rest of 88 7
my course material. 0] 0 4 (5%) 0 60 (68%) 6 (86%) 24 (27%) 1 (14%)
The time spent using the 88 6
package is well worth it. 1(1%) - 0 8 (9%) 1(17%) 68 (77%) 4 (67%) 11 (13%) 1(17%)
It would help me to 87 7 !
revise the subject. 1(1%) ! 0 2 (2%) 2 (29%) 59 (68%) 2 (29%) 25 (29%) 3(43%)
| feel more confident 88 7 )
towards computer 0 0 8 (9%) 1(14%) 64 (73%) 5 (71%) 16 (18%) 1 (14%)
assisted study materials.
it has allowed me access 88 7 0 o o o
to a useful resource. 0 0 4 (5%) 0 64 (73%) 6 (86%) 20 (23%) 1 (14%)
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Age Group Comparison
Most students from both age groups agreed with the positive statements about the
Stroke package.
3 students aged 28 and over strongly agreed with the statements

“The information on screen is easy to read.”

“It would help me to revise the subject.”
The Statement:

“The videos are worthwhile and supported my learning.”

Elicited the highest proportion of strong agreement in students aged 27 and under (41,
47%)

All the students (7, 100%) in the 28 and over age group agreed with the statements:
Lis easy to navigate where you want to go.”

“There are consistent pro/cedures throughout the package.”

% (77%) of students in the 27 and under age group agreed with the statements:

“It i clear what options are open to you at each stage.”

“There are clear instructions on how to use the package.”

The time spent using the package is well worth it.”

2 SWdents aged 28 and over disagreed that:

K Would help me to revise the subject.”

s Studentg aged 27 and under disagreed that:

“The time spent using the package is well worth it.”

' Ufeer more conﬁdeni towards computer assisted study materials.”

No

Studentg aged 28 and over strongly disagreed with any of the positive statements

ab
Ut the Stroke package.
1

S
tudem aged 27 and under strongly disagreed that:
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“The ti .
me spent using the package is well worth it.”

“It
would help me to revise the subject.”

ere 1 1 i
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Table 3.13a Students’ attitudes towards the Stroke package by gender.

Statements about the Total Level of Agreement
package Response
[ Male Female Strongly disagree Disagree Agree Strongly agree -
Male Female Male Female Male Female Male Female
it is clear what options 18 77 ‘ _
are open to you at each 0 0 1 (6%) 1(1%) 13 (72%) 60 (78%) 4 (22%) 16 (21%)
stage. ' ' ' )
It is easy to navigate to 18 77 o o o o
where you want to go. .0 0 0 2 (3%) 15 (83%) 58 (75%) 3(17%) 17 (22%)
There are clear 18 77 -
instructions on how to 0 0 0 0 15 (83%) 58 (75%) 3(17%) 19 (25%)
use the package.
There are consistent 18 77
procedures throughout | . 0] 0 0 1(1%) 13 (72%) 60 (78%) 5 (28%) 16 (21%)
the package.
The videos are 18 77
worthwhile and o 0 1 (6%) 3 (4%) 9 (50%) 39 (51%) 8 (44%) 35 (46%)
supported my learning. ‘
The information on 18 .77 i
screen is easy to read. 0 0 1 (6%) 4] 11 61%) 48 (62%) 6 (33%) 29 (38%)
The presentation is 18 77
informative. . 0 0 1 (6%) 2 (3%) 13 (72%) 47 (61%) 4 (22%) 28 (36%)
The package is 18 77
enjoyable to use. 0 0 1 (6%) 7 (9%) 13 (72%) 60 (78%) 4 (22%) 10 (13%)
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Table 3.13b Students’ attitudes towards the Stroke package by gender.

Statements about the Total Level of Agreement
package Response :
Male Female Strongly disagree Disagree Agree Strongly agree
Male Female Male Female Male Female Male Female
It helps you to learn 18 77
about the topic. . 0 0 1 (6%) 6 (8%) 13 (72%) 39 (51%) 4 (22%) 32 (42%)
it fits well with the rest of 18 77 .
my course material. 0 o 1(6%) 3 (4%) 12 (67%) 54 (70%) 5 (28%) 20 (26%)
The time spent using the 18 76 '
package is well worth it. 1(6%) 0 0 9 (12%) 15 (83%) 57 (75%) 2 (11%) 10 (13%)
it would help me to 18 76
revise the subject. 1 (6%) 0 1 (6%) 3(4%) 10 (56%) 51 (67%) 6 (33%) 22 (29%)
| feel more confident 18 77
. towards computer 0 0 1 (6%) 8 (10%) 14 (78%) 55 (71%) 3(17%) 14 (18%)
assisted study materials. (
It has allowed me access 18 77 )
to a useful resource. 0 0 1 (6%) 3 (4%) 15 (83%) 55 (71%) 2(11%) 19 (25%)
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Gender Group Comparison

Most students from both genders agreed with the positive statements about the stroke
Package.

The statement:

“The videos are worthwhile and helped my learning.”

Elicited the highest proportion of strong agreement from male students (8,44%).
The statement:

“It hélps you to learn about the topic. "
Elicited the highest proportion of strong agreement from female students (32, 42%)
13 (83%) male students agreed that:

“The time spent using the package is well worth it.”

“There are clear instructions on how to use the package.”

“Itis easy to navigate where you want o g0.”

It has allowed me access to a useful resource. ?
50 (78%) female students agreéd that:

“There are consistent procedures throughout the package.”

“Itis clear what options are open to you at each stage.”

The package is enjoyable to use.”

1(6%) mate student disagreed with the following statements:

“ltis clear what options are open to you at each siage.”

The Videos are worthwhile and helped my learning.”

"The information on screen is easy to read.”

| € Presentation is informative.”

"m $2 )
€ Package is enjoyable to use.

(‘It )
helps you to learn about the topic.”
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“lt fits well with the rest of my course material.”

"It would help me revise the subject.”

"I feel more confident towards computer assisted study materials. ”
“It has allowed me access to a useful resource.”

9 (12%) female students disagreed that:

“The time spent using the package is well worth it.”

1(6%) male student strongly disagreed that:

“The time Spent using the package is well worth it.”

kY Would help me revise the subject.”

No female students strongly disagreed with any of the positive statements about the

There Were no significant findings for comparison between genders.
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Table 3.14a Students’ attitudes towards the Stroke package by group.

Gl'oup

’%
P

Ly

¢ (pre.
") py
2004

W]

Statements about the package .

/

Level of
agreement Itis clear what | itis easyto There are There are The videos are
options are navigate to clea_r consistent worthwhile and
opentoyouat | whereyou instructions | procedures supported my
each stage. want to go. on how to throughout learning.
l;sc?( ;hz . the package.
mgly disagree | O 0 0 pRCadS. 0 0
Disagree | 1 (2%) 0 0 1(2%) 1 (2%)
Agree | 32 (74%) 36 (84%) 35 (81%) 32 (74%) 20 (47%)
Strongly agree | 10 (23%) 7 (16%) 8 (19%) 10 (23%) 22 (51%)
Total | 43 43 43 43 43
mgly disagree | 0 0 0 0 0
Disagree | 0 0 0 0 3 (17%)
Agree | 15 (83%) 15 (83%) 14 (78%) 16 (89%) 11 (61%)
Strongly agree | 3 (17%) 3 (17%) 4 (22%) 2 (11%) 4 (22%)
Total [ 18 18 18 18 18
Strongly disagree | 0 0 / _ 0 0 0
Disagree | 1 (3%) 2 (6%) 0 0 0
Agree | 26 (77%) 22 (65%) 24 (71%) 25 (74%) 17 (50%)
Strongly agree | 7 (21%) 10 (29%) | 10(29%) 9 (27%) 17 (50%)
Total | 34 34 34 34 34
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Table 3.14p Students’ attitudes towards the Stroke package by group.

Group

¢ HOns

8) Py

~>
3
T

/

“Hong

~o

<>

~>
/

[\Level of Statements about the package
agreement The The The It helps you [ Itfits well with
information on | presentation package | tolearnabout | the rest of my
screen is easy is is the topic. course
to read. informative. | enjoyable : material.
to use.
Strongly disagree | 0 0 0 0 0
Disagree | 0 0 1(2%) 2 (5%) 0
Agree | 27 (63%) 28 (65%) 35 (81%) 25 (58%) 31 (72%)
Strongly agree | 16 (37%) 15 (5%) 7 (16%) 16 (37%) 12 (28%)
Total | 43 43 43 43 43
\
Strongly disagree | 0 0 0 0 i}
Disagree | 1 (6%) 2 (11%) 5 (28%) 5 (28%) 2 (11%)
Agree | 12 (67%) 14 (78%) 12 (67%) 9 (50%) 13 (72%)
Strongly agree | 5 (28%) . 2(11%) 1(6%) 4 (22%) 3(17%)
Total | 18 18 18 18 18
Strongly disagree | 0 0o, 0 0 0
Disagree | 0 1(3%) 2 (6%) 0 2 (6%)
Agree | 20 (59%) 18 (53%) 26 (77%) | 18 (53%) 22 (65%)
Strongly agree | 14 (41%) 15 (44%) 6 (18%) 16 (47%) 10 (29%)
Total | 34 34 34 34 34
|
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Table 3.14c Students’ attitudes towards the Stroke package by group.

G\
"oup Level of Statements about the package
agreement The time spent it would help me | feel more it has allowed me
using the to revise the confident access to a useful
package is well subject. towards resource.
worth it. computer
assisted study
% materials.
Py s mly disagree | 0 0 0 0
o3 Disagree | 2 (5%) 1(2%) 3 (%) 1.2%)
Agree | 34 (79%) 26 (61%) 33 (77%) 33 (77%)
Strongly agree | 7 (16%) 16 (37%) 7 (16%) 9 (21%)
[y Total | 43 43 43 43
fog) p;e' | Strongly disagree | 1 (6%) 16%) 0 5
g Disagree { 6 (33%) 3 (18%) 6 (33%) 3 (17%)
Agree | 11 (61%) 10 (59%) 12 (67%) 15 (83%)
Strongly agree | 0 3(18%) 0 0
%‘ Total | 18 17 18 18
o " | Strongly disagree | 0 0 0 0
%oy Disagree | 1(3%) 0 0 0
Agree | 27 (82%) 25 (74%) 24 (71%) 22 (65%)
~ Strongly agree | 5 (15%) 9 (27%) 10 (29%) 12 (35%)
Total | 33 34 34 34
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Course Group Comparison

Most students in all course groups agreed with the positive statements about the stroke
Package.
The statement:

“The videos are worthwhile and supported my learning.”

Elicited the highest proportion of strong agreement from 22, (51%) of BSc Hons
PhYSiMhe?apy intake 2003 and 17, 50% BSc Hons Occupational Therapy intake 2003
Students,

The statement:

[
3 . . ”»
The information on screen is easy 10 read.

Blicited the highest proportion of stroné agreement from 5 (28%) MSc (pre-reg.)

Physiotherapy intake 2004.
36 (84%) students in BSc (Hons) Physiotherapy intake 2003 agreed with the

Satement:
Itis easy to navigate where you want to go.”
16 (89%) students in the MSc (pre..reg.) Physiotherapy intake 2004 agr eed that:

There are consistent procedures throughout the package.

27 (82, ) students in the BSc (Hons) Occupational Therapy intake 2003 agreed that:

The time spent using the package was well worth it.”

3 Students in BSc (Hons) Physiotherapy intake 2003 disagreed with the statement:

Ufeel more confident towards computer assisted study materials.

6 (33%) students in the MSc (pre-reg.) Physiotherapy intake 2004 disagreed that:
Ufeel more confident towards computer assisted study materials.”

The lime spent using the package was well worthit.”
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2 (6%) students in the BSc (Hons) Occupational Therapy intake 2003 disagreed that:

“Itis eqsy to navigate where you want 10 g0.”

“The backage is enjoyable to use.”

"It fits well with the rest of my course material.”

None of the students in the BSc (Hons) Physiotherapy intake 2003 or BSc (Hons)

()ccupational Therapy intake 72003 strongly disagreed with any of the positive

Matements about the stroke package.

U student in the MSc (pre-reg.) Physiotherapy intake 2004 strongly disagreed that:
“The time spent using the paékage was well worth it.”

Ttwoylq help em to revise the subject.”
/

There was a significant difference between the three students groups regarding levels

*Fagreement and disagreement with the following statements;

The videos are worthwhile and supported my learning. (p=0.029)
The presentation is informative. (p=0.02 7)

The package is enjoyable to use. (p=0.023)

The package helps you to learn about the topic. (=0, 026)

The time spent using the package is well worth it. (p=0.000)

Lfeel more confident towards computer assisted study materials. (p=0.000)

It has allowed me access to a useful resource. (p=0.002)

Post hoe tests were carried out using Mann-Whitney U tests to discover which of the

Hre groups elicited these significant differences. The level of significance for these

t .
18 was decided using the Bonferoni correction and thus set at p<0.016.
P

“Portiong of disagreement and agreement relevant to each significant finding are

algg .
% given,
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MSc (pre reg.) Physiotherapy compared with BSc (Hons) Occupational Therapy
28% MSc (pre-reg) Physiotherapy intake 2004 sudents and no BSc (Hons)
Occupational Therapy intake 2003 students disagreed with the statement:

* The package helps you t0 learn about the topic. (p=0.009)

39% MSc (pre-reg) Physiotherapy intake 2004 and only 3% BSc (Hons)
Occupational Therapy intake 2003 students disagreed with the statement:

* The time spent using the package is well worth it. (p=0.001)

33% MSc (pre-reg.) Physiotherapy intake 2004 and no BSc (Hons) Occupational
Therapy intake 2003 studenté disagreed with the statement:

* I feel more confident towards computer assisted study materials. (p=0.000)

17% MSc (pre-reg.) Physiotherapy inta{(e 2l004 and no BSc (Hons) Occupational
Therap}’ intake 2003 students disagreed with the statement:

* lIthas allowed me accesstoa useful resource. (p=0.001)

M (pre reg.) Physiotherapy compared with BSc (Hons) Physiotherapy
17% Mse (pre-reg.) Physiotherapy intake 2004 and 2% BSc (Hons) Physiotherapy
Intake 2003 students disagreed with the statement:

* The videos are ‘worthwhile and supported my Jearning. (p=0.015)

2% Msc (pre-reg.) Physiotherapy intake 2004 and 2% BSc (Hons) Physiotherapy

intake 2003 students disagreed with the statement

| ]
The package'is enjoyable to use. (p=0.008).
% Mse (pre-reg.) Physiotherapy intake 2004 either strongly disagreed or disagreed

3d 59, BSe (Hons) Physiotherapy intake 2003 students disagreed with the statement:

| ] . _
The time spent using the package is well worth 1t. (p=0.000)
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33% Msec (pre-reg.) Physiotherapy intake 2004 and 7% BSc (Hons) Physiotherapy

intake 2003 students disagreed with the statement:
* Ifeel more confident towards computer assisted study materials. (p=0.003)

17% Msc (pre-reg.) Physiotherapy intake 2004 and 2% BSc (Hons) Physiotherapy
intake 2003 students disagreed with the statement:

* Ithas allowed me access to a useful resource. (p=0.006)

BSc (Hons) Occupational Therapy compared with BSc (Hons) Physiotherapy

There were no significant differences found between these groups regarding attitudes

OWards the stroke package.”
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Open response questions

Students were asked the following open response questions;

L How, if at all, do you think the stroke package has affected your general

knowledge of stroke?

2 How, if at all, do you think the stroke package has affected your understanding of

Stroke?

/
/

3. How do you think you might apply what you have learned in the future?
4. Please give up to three reasons for liking or disliking the stroke package.

3. On reflection how do you think the package has affected your learning?

These responses were categorised into positive, equivocal and negative responses and

t .
fen furher analysed into common themes. The results of the analysis were as

follows :
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Table 3,15 Stroke package open responses. (n=398)

Question Positive responses Equivocal Negative
responses responses
General Knowledge 68 (17%) 11 (3%) 4 (1%)
Understanding 69 (17%) 9 (2%) 4(1%)
Application 57 (14%) 5 (1%) 5 (1%)
Reflection on learning 74 (19%) 15 (4%) 9 (2%)
Total 336 (84%) 40 (10%) 22(6%)
\

(= number of comments per package rather than number of students as each student
“ould make as many comments as they wished. Percentages have been rounded up to

the Nearest whole number.)

/
There were 336 (84%) positive comments made by students evaluating the stroke
Package. There were 40 (10%) equivocal comments and 22 (6%) negative comments
Made, Most of the positive comments (74, 19%) in the stroke package evaluation

W . . .
®re related to reflection on the learning experience.

1 thing it was quite an effective way of learning as it made stroke seem more

realiStic_ ”

(BSc Hons Occupational Therapy 2003)
Most €quivocal comments (15, 4%) in the stroke evaluation were also from students

e .
ﬂe"tlng on the effect of the package on their learning.

don’t think I did the package any justice, as I've not had enough time to give the
Dq . .
kage with the course being so busy unfortunately especially with the access only

be; :
g on-line, That’s why 1 feel giving us the package on CD would allow me to fit it
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'nto my own schedule better by using it on my computer at home. I feel our practical
Classes and lectures prepared us for the assessment and they linked well.”

(MSc pre-registration Physiotherapy 2004)

Most negative comments (9, 2%) were also from students reflecting on the learning
®Xperience,
Idon’t feel I learned much.”

(BSc Hons Physiotherapy 2003)

Posit; ' .
Ositive comments related to the following themes;
General Comments /

My general knowledge has greatly improved”

(BSc Hons Physiotherapy 2003)

Re-enforcement / revision of knowledge

“G . .
%0d as you can go over and revise practicals.”

(BSc Hons Physiotherapy 2003)

Understanding and use of terminology
1 has helped me with terminology”

(BSc Hons Occupational Therapy 2003)

] R .
| elatmg knowledge

%

¢ ., . ST
n relate the pathology to the clinical presentation of the condition.
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(MSc pre-registration Physiotherapy 2004)

* Self assessment and feedback

When | get questions wrong there is an explanation which explains the correct
a . g
"Swer therefore aiding my understanding.”

(BSc Hons Physiotherapy 2003)

Videos and audio

it
It . ;
was useful to see how the techniques we use in class are used.”

(BSc Hons Physiotherapy 2003)

Clarification

“Uis ;
Is clearer due to seeing and observing the patient”

(BSc Hons Occupational Therapy 2003)

| ]
Alternative method of study
More interesting than reading books”

(BSc Hons Occupational Ti herapy 2003)

[ ]
Relevance to clinical / work-based activities

“It hiopys

h’ghllghts key areas in things such as positioning and moving patients and it
Maq : ‘

€ You think what way to handle the patient”

(BSc Hons Physiotherapy 2003)

)
Relateq to summative assessment

¢ W- )
Al pe helpful when it comes to OSPE (Objective Structured Practical

B, .
xammation ). ”
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€«
Easy to use”

Ease of use / access

(MSc pre-registration Physiotherapy 2004)

- (BSc Hons Physiotherapy 2003)

he Positive comments made by students for each question are summarised in relation

10 thege themes in the following table.

Table 3,16 Showing positive comment themes per question.

Comm - P tion Total
ént Theme General Understanding | Application | Reflectio
knowledge (n=82) (n=67) on learning | Per Theme
(n=83) / (n=98) (n=398)
Gen\ 3 66
eraj 18 (22%) 26 (32%) 2 (3%) 20 (20%) 17%)
toy: SiNforcas 7 8(10%) 3(@%) 6 (9%) 8 (8%) 25
uls S knowledge (6%)
g SerStanding | 3@%) TA%) 0 0 4
9 terminolo (1%)
Relating 101%) 5 6%) 0 2.2%) 8
se'K owled e - (2 A))
assessmentT T3 &%) 4 (5%) 0 4 (4%) 15
fee back . ) (47'(/)0)
id 0,
*oTAudic [T 24 | 23@E%) @R Arare o
Iariﬂcation 1(1%) 2 (2%) 0 5 (5%) (2§A:)
Alterng 0 10 (10%) 10
methOd oft'svtidy 0 ° (3%)
Relev g 7 (7%) 57
:Iinicala?:;eof-z. 6 (7%) 5 (6%) 39 (58%) 7% (14%)
i actvifios
Sehated to 0 0 4 (6%) 0 .
UMmative (1%)
ilestment '
3¢ of Use 0 0 0 1(1%) :
leo % 74 (76%) 268
w 68 (82%) 69 (84%) 57 (85%) (67%)

{ns

~ tota) NUmber of open responses to the question for the stroke package)

ost POSitivé open comments for the stroke package related to the videos or audio

7 .
( 0, 18%)‘ Many general comments (66, 17%) and comments relating to relevance to
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Work-based activities (57, 14%) were also made. The least common theme was ease

of use and / or access (1, 0%).

EqU.iVOCal comments related to the following themes;
General comments e.g.
Has helped siightly. ”

(MSc pre-registration Physiotherapy 2004)

Lack of use e.g.
Ineeq , Study more.”

(BSc Hons Physiotherapy 2003)

L]
The need to use other learning activities to supplement the package as it is not a

Stand-alone package e.g.
“St; :
Iy €quire more practical experience”

(MSc pre-registration Physiotherapy 2004)

Preference for another method of study e.g.
“Uhoe : ‘
S improved slightly with regard to treatment and handling techniques but I still

lnd l
€Clures more informative. ”

(BSc Hons Physiotherapy 2003)
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Video and audio clips

« Not .
Sure that it affects the way I learn visually it is useful.”

(MSc pre-registration Physiotherapy 2004)

The .
BSc Hons Occupational Therapy intake 2003 also identified that because it was
PBrimay . .
arily developed with physiotherapy students in mind they felt the package should
haVe . . X
& section specifically relating to OT. The theme relating to this includes

€o
MMents of this nature;

Related to physiotherapy
“« I don )t ]Cn /
ow more about what an OT would do with a stroke patient but I know
w
hat o DPhysio does.”

(BSc Hons Occupational Therapy 2003)
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Table 3.17 Showing equivocal comment

themes per question.

Comment Theme General Understanding Application Reflection Total
knowledge on learning (n=398)
(n=83) (n=82) (n=67) (n=98)
General 4(5%) 6(7%) 3 (4%) 2(2%) 15
4%
Lack of use 2(2%) 1(1%) 0 2(2%) 5
— (1%)
Not stand alone 4(5%) 2(2%) 1(1%) 0 7
——__package (2%)
Prefer book ! 0 0 0 2(2%) 2
other method of (1%)
study
Videos 0 0 0 4(4%) 4
(1%)
PhRe[ated to 1(1%) 0 1(1%) 5 (5%) 7
ysiotherapy (2%)
Total Comments 1 9 4 15 40
er question (13% (11%) 6% 15% 10%

(0= total number of open responses to the question for the stroke package)

/

Most equivocal open comments for the stroke package Were general comments for
®ach question (15, 4%). The least common theme for equivocal comments was

telated to preference for another form of study (2,1%).

Negas: | :
egative comments related to the following themes;

[ )
General comments e.g.

Didn’t help general knowledge.”

(BSc Hons Physiotherapy 2003)

Preference for another method of study e.g.

‘(I , .
U's not affected the way I learn [ still think I'd learn most from a practical where

Yo
ucan try it out.”

(BSc Hons Physiotherapy 2003)

Video and audio clips
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The picture quality was very poor and I feel that this would need to be improved to

2 .
eally gain the most benefit from it.”

(MSc pre-registration Physiotherapy 2004)

The BSc Hons Occupational Therapy intake 2003 also identified that because it was
Primarijy developed with physiotherapy students in mind they felt the package should
h .

Ve a section specifically relating to OT. The theme relating to this includes

- “Omments of s nature;
Related to physiotherapy

th
€ role of the OT in stroke was not covered therefore did not influence the way in

Whi
‘h I would apply knowledge provided.” N

(BSc Hons Occupational Therapy 2003)
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Table 3.18 Showing negative comment themes per question.

——

Comment General Understanding | Application | Reflection Total
knowledge on learning | (n=398)
Theme (n=83) (n=82) (n=67) (n=98)
General 4 (5%) 4 (5%) 2 (3%) 3(3%) | 13(3%)
Prefer book / 0 0 0 2 (2%) 2(1%)
Other method of
study
Videos 0 0 2 (3%) 0 2(1%)
Related to 0 0 1 (1% 4 (4% 5(1%)
hysiotherapy : e R
Total Comments 4 4 5 9 22(6%)
gmﬁﬁon (5%) 6% (7%) (%)

("= tota) number of open responses to the question for the stroke package)

Most negative open comments for the stroke péckage were general comments for each
Question (13, 3%). A small proportion of negative responses (1%) were related to
Preference for another study method, the video clips or that it was too heavily related

o Physiotherapy.

S
Wdents were asked whether they liked the stroke package and whether they could

sy X . .
8gest any improvements. The results of these questions are summarised as follows;
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Table 3.19 Showing frequencies of students’ responses regarding liking and
suSQesting improvements to the stroke package.

Questions Total response YES NO _
Frequency Valid Frequency Valid
) Percent Percent
id you Tike using (n=94)
- 1 11
canthe ackage? 84 90 0
1 You suggest any (n=90) o 66
—Mprovements? 31 34 5

Most students (84, 90%) liked using the movement analysis package and less than

halfthought there should be improvements (31, 34%).

Reasons for liking or not liking the package are summarised in the following tables in

Teloe:
tlation to their themes;

Ta
ble 3.20 Reasons for liking the Stroke package.

\
Comment Theme Rea?::%t;; like

\
\ General . 15 (11%)
\Relforces I revises knowledge 11 (8%)
wtanding ] Usiﬁg terminology 2(2%)
\ Relating Knowledge 1(1%)

Self assessment / feedback 12 (9%)
\ Video f Audio 30 (23%)
\ Clarification : 7 (5%)
\Altemative method of study . 13 (10%)
wclinical Twork-based activities 3 (2%)
Qﬂ%dm Summative assessment - 0
\jase of Use/ Access 23 (17%)
Qcomments per question 117 (89%)

(

Urs
=t -
Otal Number of responses given for liking or not liking the package)
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Students gave a total of 117 (89%) reasons for liking the stroke package. The most
®ommon reason given for liking the stroke package was the video clips (30, 23%).
Example reasons for liking the package are given below;

“ Good visual aids, negative marking makes you think about it more, demonstration
% areal setting. ”

(BSc Hons Physiotherapy 2003)

“It § s g2 . . . . . ,
1 is more realistic being able to see the patient, it identifies gaps in my knowledge,

™ade clear things we had been taught in lectures.”

(BSc Hons Occupational Therapy 2003)
P

“It , . . : ’
Mmade me take time to review the information which I wouldn’t have done
Othemy: . . . .
€rwise, applicable to the information we have been covering in class, allows
ac
Cess whenever need for practice.”

(MSc pre-registration Physiotherapy 2004 )

Reasone o
asons for not liking the stroke package are summarised below in relation to their

themes-
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Table 3.21 Reasons for not liking the Stroke package.

\
Comment Theme Reasons for not liking
(n=132)
\
General 3(2%)
Prefer book / other method of study 1(1%)
\
Technical problems 3 (2%)
\
Videos 1 (1%)
\
Confusion about questions / feedback 4 (3%)
Related to Physiotherapy 5 (4%)
'\
Total Comments per question 17 (13%)

Students gave a total of 17 (13%) reaséns for not liking the stroke package. The most
“ommon reason given for not liking the (stroke package was that it was too heavily
Telated to physiotherapy (5, 4%). Example reasons for not liking the package are
Biven below;

I wasn’t very OT orientated, had it been I would have enjoyed it more, although it
didn s Count towards passing the module it took a lot of focus at a busy time. ”

(BSc Hons Occupational Therapy 2003)

Idisliked negative iharking and not knowing how many answers to fill in.”

(BSc Hons Physiotherapy 2003)

Sty .
dents were asked to suggest improvements to the stroke package and these are

Sy ‘
ansed below in relation to their common themes.
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Table 3.22 Suggested improvements to the Stroke package.

\
Improvement theme Frequency Percentage
Marking 3 10
e~ : 17
Length 5
ncreased / improved access 7 2
\ - 1 0
Videos 3
= : 21
xtend package 6
Easierto use - 1 :
OT section 3 1
Layout {1 :

Most of the suggested improvements were related to increased*o‘f improved access (7,

24%),

ftwoulg be very uSeful if this package could be made available permanently.

(BSc Hons Physiotherapy 2003)

L migpy have used it at home more if I could have accessed the video, I don’t have

bl"qub an d sy

(BSc Hons Occupational Therapy 2003)

6
(21%) students suggested extending the Stroke package.

“I 2 ’ . P )
“an’t believe I'm saying this but maybe we could have more questions per clip.

(BSc Hons Physiotherapy 2003)

There could have been more questions on the pathology, bring in the neuro-anatomy

qlso 2
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(MSc pre-registrafion Physiotherapy 2004)
5 (17%) students commented on the length of the package.
"4 shorter version would be helpful.”
(BSc Hons Occupational Therapy 2003)
“The Stroke package was very long and I Iést concentration.”

(BSc Hons Physiotherapy 2003)

Three (10%) Occupational Therapy students suggested specific content relating to
Occupational therapy.

"Ifelt there could be an OT and a Physio package.”

/
(BSc Hons Occupational Therapy 2003)

Q“alltitative tracking data for the Stroke package e
Atotal of students used the self-study version of the stroke therapy package.

Data Wwas collected on the self-study and the test versions of the package;

Self Study version
* the amount of times each student attempted this package
* time spent using this package

the score achieved at each attempt

The improvement in self-study score was then calculated as the difference

detween the self-study scores on the students first and final attempts.
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Test version

¢ the test score achieved

The following comparisons were made between the data and tested using

Spearman’s Rho non-parametric correlation:

* Improvement in self-study score against number of attempts and time spent
using the self-study version of the Manual Therapy package.
* Test score against number of attempts and time spent using the self-study

version of the Manual Therapy package.
f

The Stroke test results were not normally distributed following the Kolmogorov —
Smirnov test. The test scores for students using the Stroke package ranged from
41% to 100%, the mean test score being 77%. Ranges and means of marks for the
self-study scores were as foliows: :

Section 1 scores ranged from 21% to 92% the mean score being 61%.

Section 2 scores fanged from 16% to 71% the mean score being 49%.

Section 3 scores ranged from 33% to 93% the mean score being 66%.

Section 4 scores ranged from 33% to 79% the mean score being 57%.

D . age o . . .

U¢ to the nature of the tracking facilities within Questionmark Perception and the
Way n oy . o

3y in which the sections of the Stroke Package were structured it is necessary 1o
Cone: .

bSider each of the four sections of the stroke package as separate self-tests. The

Stati s ] ] . .
Ustica] analysis will therefore be presented in this way.

225




Stroke Package

Section 1

Table 3.23 Frequency of attempts by students using section 1 of the Stroke seif study

paCkage.
Number of attempts
[
Vaiig Frequency Valid Percent

1 attempt 40 47
2 attempts 24 28
3 attempts 11 13
4 attempts 4 5
§ attempts 4 5
6 attempts 1 1
8 attempts 9 1
Total , 85 10C.0

The Minimum number of attempts at section 1 of the stroke _se}f study package was
one by 16 (47%) students. The maximum number of attempts was 8 (1, 1%). The
Median number of attempts by the students at section 1 of the stroke self study

Package was 2.
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Table 3.24 Times accessed for section 1 of the Stroke self study package.

\
Wnutes Frequency Valid Percent
| Yalid —T0-20.00 35 41
2110 30.00 26 31
31to 40.00 7 8
to 50.00 8 9
Stto 60.00 1 1
8110 70.00 6 7
| 71to 80,00 2 2
Total 85 100.0

The minimum time spent using section 1 of the stroke self study package was 20
Minutes, The longest amount of time spent using section 1 of the stroke self study
Package was 80 minutes (1 hours 20 minftxtes). The median amount of time spent by

Students using section 1 of the stroke self study package was 30 minutes.

Fig. 3.2
Scatterplot of improvement in score against number of attempts
Stroke package section 1
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From the graph it can be seen that there is a tendency for the amount of improvement
© increase as the number of attempts increases. A Spearman’s Rho correlation
Coefficient was used to determine whether there was a significant relationship
between improvement in score and the number of attempts for section 1 of the stroke

Self study package.

. :
able 3.25 Spearman’s Rho correlation for attempts and improvement.

—~— Correlations
( number of
maﬁs rhb : ' . improvement attempts
improvement Coarrelation Coefficient 1.000 .745%
Sig. (2-tailed) . .000
N 85 85
number of attempts  Correlation Coefficient 745" 1.000
Sig. (2-tailed) .000 .
~— N - 85 a5

- Correlation is significant at the 0.01 level (2-tailed).

There 5c . o : "
“I¢ is a significant relationship between improvement in score and number of
at : . ,
Cmpts using section 1 of the stroke self study package. The strength of the

Yelatinper s -
latl0nShlp is moderately positive (0.745).
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Fig 3.3

Scatterplot of improvement in score against total time spent

Stroke package section 1
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Fr
om the graph it can be seen that there is a slight tendency for the amount of
Inpro‘/ement to increase as the time spent increases. A Spearman’s Rho correlation
efﬁclent was used to determine whether there was a significant relationship

be . : _
tween Improvement in score and the time spent for section 1 of the stroke self study

Package,
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Table 3,26 Spearman’s Rho correlation for time spent and improvement.

e —

Correlations
r\
Sy ' . improvement | SUM(times)
Pearman's rho  improvement Correlation Coefficient 1.000 .336™
Sig. (2-tailed) . .002
N 85 85
SUM(times) Correlation Coefficient .336™" 1.000
Sig. (2-tailed) .002 .
N 85 85

". Correlation is significant at the 0.01 level (2-tailed).

There Is a significant relationship between improvement in score and time spent using

SectiQn 1 of the stroke self study package. The strength of the relationship is weakly

Positive (0.336). l
Fig. 3.4
Scatterplot of test score against number of
attempts.
Stroke package section
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From the graph it can be seen that there is a slight tendency for the test score to
increase as the number of self-study attempts increases. A Spearman’s Rho
Comelation coefficient was used to determine whether there was a significant
relationship between test score and number of self-study attempts for section 1 of the

Stroke self study package.
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Table 3.27 Spearman’s Rho correlation for attempts and test score.

Correlations

number of
e test score attempts
Spearman's rho _ test score Correlation Coefficient 1.000 .290*
Sig. (2-tailed) . .025
N 60 60
number of attempts  Correlation Coefficient 290" 1.000
Sig. (2-tailed) .025 .
—— N 60 85

*. Correlation is significant at the 0.05 level (2-tailed).

There is o significant relationship between test score and number of self-study
Altempts for section 1 of the stroke self study package. The strength of the relationship

8 weakly positive (0.290). !
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Fig.3.5

Scatterplot of test score against total time spent

Stroke package section 1

test score
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Fro .
M the graph it can be seen that there is a slight tendency for the test score to
ing . . ' ‘ ) .

Tease as the time spent increases. A Spearman’s Rho correlation coefficient was
Use .

d to determine whether there was a significant relationship between test score and

tim .
© Spent using section 1 of the stroke self study package.

ab)
€ 3.28 Spearman’s Rho correlation for time spent and test score.

N — Correlations
Spearma : ' _ SUM(times) | test score
n'srho SUM(times) Correlation Coefficient 1.000 229
Sig. (2-tailed) . .079
N 2 85 60
test score Correlation Coefficient 229 1.000
Sig. (2-tailed) - .079 .
~—— N 60 60
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A significant relationship does not exist between test score and time spent using

Section 1 of the stroke self study package.

‘Stroke Package Section 2

Table 3.29 Frequency of attempts by students using section 2 of the stroke self study

Package.
‘y&bﬂﬁ Attempts Frequency Percent
alid 1 attempt 19 56
2 attempts ' -8 24
N ! 12
3 attempts 4
4 attempts 2 6
6 attempts 1 3
100.0
K\ Total 34

The minimum number of attempts at section 2 of the stroke self study package was
o0¢ by 19 (56%) students. The maximum number of attempts was 6 (1, 3%). The
Median number of attempts by the students at section 2 of the stroke self study

Package was 1.

Tame 3.30 Time spent by students uéing section 2 of the Stroke self study package.
\\

Ti N
Wnugzso 5 Frequency - Percent -
% o 24
3 30.00 8
% 40.00 " -
7“"\ 80.00 . 3
\ Total 24 1000
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The minimum time spent using section 2 of the stroke self study package was 3
Minutes, The longest amount of time spent using section 2 of the stroke self study
Package was 75 minutes (1 hours 15 minutes). The median amount of time spent by

Students using section 2 of the stroke self study package was 17 minutes.

Fig.3.6

Scatterplot of improvement in score against number of attempts

Stroke package section 2
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fom the graph it can be seen that there is a tendency for improvement in score to
i , .
Crease g the number of attempts increases. A Spearman’s Rho correlation
¢ . - C
*fficient was used to determine whether there was a significant relationship

b
“Ween test score and time spent using section 2 of the stroke self study package.
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Table 3.31 Spearman’s Rho correlation for attempts and improvement.

S ———

o Correlations

number of

S : _ _ improvement | _attempts

Pearman's rho  improvement Correlation Coefficient 1.000 780"

Sig. (2-tailed) . .000
. N 34 34
number of attempts  Correlation Coefficient .780™ 1.000
Sig. (2-tailed) .000 .
N 34 34

*. Correlation is significant at the 0.01 level (2-tailed).

There s a significant relationship between improvement in self-study score and

Mmber of self-study attempts for section 2 of the stroke self study package. The

Sength of the relationship is moderately ;{‘)ositive (0.780).

Fig. 3.7

Scatterplot of improvement in score against total time spent

Stroke package section 2
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From the graph it can be seen that there is a slight tendency for improvement in score
0 increase as time spent increases. A Spearman’s Rho correlation coefficient was

Used to determine whether there was a significant relationship between improvement

M score and time spent using section 2 of the stroke self study package.

Table 3,32 Spearman’s Rho correlation for time spent and improvement.

Correlations

: improvement | SUM(times)
Spearman's tho  improvement  Correlation Coefficient 1.000 500"

Sig. (2-tailed) . .003

. N 34 34

SUM(times)  Correlation Coefficient .500™ 1.000

’ Sig. (2-tailed) .003 .

—~—— N l 34 34

e Correlation is significant at the 0.01 leve! (2-tailed).

There is a significant relationship between improvement in self-study score and time

*Pent for section 2 of the stroke self study package. The strength of the relationship is

Moderately positive (0.500).
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Fig.3.8

Scatterplot of test score against number of attempts

Stroke package section 2
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Fr
om the graph there does not appear to be a relationship between test score and
n .
Umber of self-study attempts. A Spearman’s Rho correlation coefficient was used to
detarm:
%ermine whether there was a significant relationship between test score and number

of ‘ .
Attempts for section 2 of the stroke self study package.
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ble 3.33 Spearman’s Rho correlation for attempts and test score.

Correlations

[ number of
Warman's — . __ attempts test score
number of attempts  Correlation Coefficient 1.000 .019
Sig. (2-tailed) . .929
N 34 25
test score Correlation Coefficient .019 1.000

Sig. (2-tailed) 929
~— N 25 25

Asion: . .

Significant relationship does not exist between test score and number of attempts for
Sect; )

€tion 2 of the stroke self study package.

|
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Fig. 3.9

Scatterplot of test score against total time spent

Stroke package section 2
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FTO
™ the graph there does not appear to be a relationship between test score and time
Spent ,
A Spearman’s Rho correlation coefficient was used to determine whether there
4 Significant relationship between test score and time spent using section 2 of the

Sty
Oke seif study package.

3ble ;
334 Spearman’s Rho correlation for time spent and test score.

Correlations

SDearmaN‘s T . test score | SUM(times)
0 test score Correlation Coefficient 1.000 -.002
Sig. (2-tailed) . .993

N 25 25

SUM(times)  Correlation Coefficient -.002 1.000

Sig. (2-tailed) .993 .

S~ N ’ 25 34
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A significant relationship does not exist between test score and number of attempts for

Section 2 of the stroke self study package.

Stroke Package Section 3

Table 3.35 Frequency of attempts by students using section 3 of the stroke self study

a°kage_
\
\;::.m ber of attempts Frequency Percent
id 1 attempt 16 55
2 attempts 5 17
3 attempts 7 24
4 attempts 1 3
Total 29 100.0

- The minimum number of attempts at section 2 of the stroke self study package was

One by 16 (55%) students. The maximum number of attempts was 4 (1, 3%). The

Median number of attempts by the students at section 3 of the stroke self study

Package was 1.

T
3ble 3.36 Time spent by students using section 3 of the stroke self study package.

J;:i‘:je in minutes Frequency Percent
0-20.00 72
5 21
S to 30.00 3 10
lto 40.00 : 3
41 1
S 0 50.00 2 7
ver 100 2 7
Total 29 100.0

® Minimum time spent using section 3 of the stroke self study package was S

Iy :
futes. The longest amount of time spent using section 3 of the stroke self study
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Package was 222 minutes (2 hours 42 minutes). The median amount of time spent by

Students using section 1 of the stroke self study package was 17 minutes.

Fig. 3.10
Scatterplot of inprovement against number of attempts
Stroke package section 3
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Fr X .
om the graph it can be seen that there is a slight tendency for improvement in score
to; : . .
"Mcrease as number of attempts increases. A Spearman’s Rho correlation coefficient

W, . .
8 used to determine whether there was a significant relationship between

i
Inpr°V<3ment in score and number of attempts using section 3 of the stroke self study

paCkage.
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T: , )
able 3,37 Spearman’s Rho correlation for time spent and test score.

Correlations
number of
m e : . attempts improvement
umber of attempts  Correfation Coefficient 1.000 .830*1
Sig. (2-tailed) . .000
N 29 29
improvement Correlation Coefficient .830™1 1.000
Sig. (2-tailed) .000 .
— N 29 29

- Correlation is significant at the 0.01 level (2-tailed).

There ig n cioni : ‘
¢ is a significant relationship between improvement in self-study score and
ny .
Mber of attempts for section 3 of the stroke self study package. The strength of the

telati e -
ekmonshlp is strongly positive (0.830).

Fig.3.14

Scatterplot of improvement against time spent

Stroke package section 3
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Fr i i '

Om the graph there does not appear to be a relationship between improvement in
sc : ‘ i i

Ore and time spent. A Spearman’s Rho correlation coefficient was used to determine
W] e . . . : i

hether there was a significant relationship between improvement in score and time

Spent using section 3 of the stroke self study package.

Ta
ble 3.38 Spearman’s Rho correlation for time spent and improvement.

Correlations

mm's — : _ N improvement | SUM(times)
improvement  Correlation Coefficient 1.000 .243

Sig. (2-tailed) . .205

N 29 29

SUM(times) Correlation Coefficient 243 1.000

Sig. (2-tailed) 205 .

— N 29 29

Asigy ionshi |
gnificant relationship does not exist between improvement in score and time spent

fo .
' Section 3 of the stroke self study package.
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Fig.3.12

Scatterplot of test score against number of attempts

Stroke package section 3
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M the graph there does not appear to be a relationship between test score and
Qum

ber of attempts. A Spearman’s Rho correlation coefficient was used to determine
Whe .

ther there was a significant relationship between test score and number of

AWtemps y; .
using section 3 of the stroke self study package.

Taby
©3.39 Spearman’s Rho correlation for attempts and test score.

~—— Correlations
number of
Spearman-s - - ‘ : attempts test score
o number of attempts  Correlation Coefficient 1.000 -.042
Sig. (2-tailed) . .868
N 29 18
test score Correlation Coefficient -.042 1.000
Sig. (2-tailed) .868
~—— N » 18 18

245




A significant relationship does not exist between test score and number of attempts for

Section 3 of the stroke self study package.

Fig.3.13

Scatterplot of test score against total time spent

Stroke package section 3
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o
roke self study package.

246




Table 3.40 Spearman’s Rho correlation for time spent and test score.

Correlations

[
— test score | SUM(times)
Spearman's rho _ test score Correlation Coefficient 1.000 322
Sig. (2-tailed) . .193
N 18 18
SUM(times) Correlation Coefficient 322 1.000
Sig. (2-tailed) .193 .
- N 18 29

A significant relationship does not exist between test score and time spent for section

3 of the stroke self study package.

Stroke Package Section 4

T .
p:::; 3.41 Frequency of attempts by students using section 4 of the Stroke self-study
ge.

\

\Z"‘i';\ber of Attempts Frequency Percent
1 attempt 13 50
2 attempts 10 39
3 attempts 2 8
4 attempts - 1 4
Total 26 100.0

The 1.z

he minimum number of attempts at section 4 of the stroke self study package was
. .

" by 13 (50%) students. The maximum number of attempts was 4 (1, 4%). The
Meg:

®dian number of attempts by the students at section 4 of the stroke self study

Dackage was 2.
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Ta .
ble 3.42 Time spent by students using section 4 of the Stroke self-study package.

|
|
Time i H '
[ Vaiig In minutes Frequency -Percent

| to 30.00 7 27
Total - 26 100.0

The min : :
© Minimum time spent using section 4 of the stroke self study package was 4

M . .
Mutes, The longest amount of time spent using section 4 of the stroke self study

Pag . . . .
kage was 30 minutes. The median amount of time spent by students using section

q
of the stroke self study package was 15 minutes.

Fig.3.14

Scatterplot of improvement against number of attempts
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Was used to determine whether there was a significant relationship between

mprovement in score and number of attempts using section 4 of the stroke self study

Package,

Table 3.43 Spearman’s Rho correlation for attempts and improvement.

Correlations

[ ———
attempt
mman's ho i . number | improvement
attempt number  Correlation Coefficient 1.000 715"
Slg (2-tailed) . 000
N 26 26
improvement Correlation Coefficient 715™ 1.000
Sig. (2-tailed) .000 )
= N 26 26

*. Correlation is significant at the 0.01 level (2-tailed).

There s a significant relationship between improvement in self-study score and
n .
Umber of attempts for section 4 of the stroke self study package. The strength of the

relatiOnship is moderately positive (0.715). S
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Fig.3.15

Scatterplot of improvement against time spent

Stroke package section 4
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From the graph there does not appear to be a relationship between improvement in
SCore and time spent. A Spearman’s Rho cofrelation coéfﬁéient was used to determine
Whether there was a significant relationship between improvement in score and time

§ . .
Pent using section 4 of the stroke self study package.

T
Able 3.44 Spearman’s Rho correlation for time spent and improvement.

Correlations

g - : _ _ improvement | SUM(times)
fman'srtho  improvement Correlation Coefficient 1.000 .054
Sig. (2-tailed) . 793
N 26 26
SUM(times)  Correlation Coefficient 054 1.000

Sig. (2-tailed) .793
~— N 26 26

Significant relationship does not exist between improvement in score and time spent

fo . ‘
" Section 4 of the stroke self study package.

®
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Fig. 3.1¢

Scatterplot of test score against number of attempts

Stroke package section 4

15.ao_ﬁo o
804 0. . L. g
g | , S . - A
Q Moo
[
‘G N
12005
& 1200400
R O I e R §q Linear = 0.026
1000~ - o R o B Ll o e .
%00 o -
1‘00 T T T T T T
. 1.50 2.00 2.50 3.00 3.50 4.00

attempt number

Fro .
m
the graph there does not appear to be a relationship between test score and
Ny |
e , .
T of attempts. A Spearman’s Rho correlation coefficient was used to determine
°r there was a significant relationship between test score and number of

Atteny, .
Pts for section 4 of the stroke self study package.

ablg 3
45 Spearman’s Rho correlation for attempts and test score.

[\ Correlations
attempt
Spearm,,m. ]| number | testscore
Srho  attemptnumber  Correlation Coefficient 1.000 -.094
Sig. (2-tailed) . 702
N 26 19
test score Correlation Coefficient -.094 1.000
Sig. (2-tailed) 702 .
~—— N . 19 19
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A significant relationship does not exist between test score and number of attempts

for section 4 of the stroke self study package.

Fig. 3.17

Scatterplot of test score against total time spent

Stroke package section 4

16.00 ¢ o : L o ) ) . fo) ‘ fo)
15.00
14.00~
13.00~

12.00—

test score

too- o g o

et : . R Sq Linear = 0.208

0004.0 .o

T T - T | | T I
250.00 500.00 750.00 1000.00 1250.00 1500.00 1750.00

Total time spent

F ) .
fom the graph it can be seen that there is a slight tendency for test score to increase

S time spent increases. A Spearman’s Rho correlation coefficient was used to

d . .
®ermine whether there was a significant relationship between test score and time

s
Pent for section 4 of the stroke self study package.
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Table 3.46 Spearman’s Rho correlation for attempts and test score.

Correlations

; _ test score | SUM(times)
Pearman's rho test score Correlation Coefficient 1.000 517
Sig. (2-tailed) . .024

N 19 19

SUM(times) Correlation Coefficient S17 1.000

Sig. (2-tailed) .024 .

— N 19 26

*- Correlation is significant at the 0.05 level (2-tailed).

There js a significant relationship between test score and time spent for section 4 of

the stroke self study package. The strength of the relationship is moderately positive

(0.517),

Summary of Stroke package findings from tracking data

The following table summarises the ranges and average attempts and time spent for

®ach section of the Stroke package.

T
3ble 3.47 Summary of students’ access of the Stroke package

Th
® number of attempts ranges from 1 to 8. The amount of time spent using each

Sec 3
tion ranges from 3 to 222 minutes. Students most commonly accessed the first

\
Stroke package section
Section 1 Section2 Section 3 Section 4
(n= 85) (n=34) (n=29) (n=26)

Range of attempts 1-8 1-6 1-4 1-4

Average attempts 2 1 1 2
Range of time spent 20-80 3-75 5-222 4-30
Average time spent 30 17 17 15

Seet:
“lon of the Stroke package.
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The following table summarises the significant findings for comparison of students’
Mumber of attempts and time spent using the self-study packages with their

Mprovements in self-study score and test score.

Table 3.43 Significant results for the Stroke package

['\Variables compared Stroke 1 | Stroke 2 | Stroke 3 Stroke
(n=85) (n=34) (n=29) 4
\lm\ (n=26)
Provement in score with number | 0.745 0.780 0.830 0.715
of attempts
e »
Mprovement in score with time 0.336 0.500 N/S . N/s
\ spent
Test score with number of 0.290 N/S N/S N/S
}\ attempts
Test score with time spent N/S N/S N/S 0.517
e

hot significant)

Half of the comparisons for the Stroke package were significant. All correlations
found were positive. The results show strong positive correlations between

Mprovement in score with number of attempts for all sections of the Stroke package.
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Section 4 Comparative results for the Movement Analysis, Manual

Therapy and Stroke Packages

This Section presents comparative results for the evaluation questionnaire for the
Movement analysis package, manual therapy package and stroke package. A
“Omparison of students’ attitudes towards computers, the features of the packages and
Preferred delivery methods is presented in the first part followed by a statistical
nalysis of significant differences between students’ opinions in relation to each
Package. In order to allow statistical comparison between packages (between subject
Malysis) one evaluation per group contributed to the comparison. Thus as groups
®Valuating more than one package were the only cohorts to evaluate the manual
‘herapy package these evaluations were included. This ensured a mathematically
Sound Comparison between the packages. Packages were compared for statistical
diffefences using a Kruskall — Wallis test at the 0.05 level of ;ig*niﬁcance. In order to
alyse where the main difference lay between packages a post hoc Mann-Whitney U
65t wag carried out and a Bonferoni correction determined the level of significance to
bep = 0.016.

Open Tesponses for each package are also compared. The final section presents

i . X . .
nfOl‘matmn regarding use of the community groups associated with the three

paCkages.

The fOHOWing table summarises the group distribution and number of students who

¢ . e
Yaluateq each package and those evaluations chosen to contribute to the statistical

analysis.
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Table 4.1, Groups and number of students evaluating each package.

Course Group

Movement Analysis

Manual Therapy

Stroke Package

Mparative analysis

Package Package
BSc Hons PT 2002 20
M~ intake
BSc Hons PT 2003 29 20 43
intake (removed from (removed from
statistical comparison) statistical comparison)
BSc Hons OT 2002 25
intake
BSc Hons OT 2003 34
W intake
Sc pre-reg. PT 2002 16
W intake
S¢ pre-reg. PT 2003 22
“M\J\hke
Sc pre-reg. PT 2004 19 18
intake (removed from
statistical comparison)
v p
¢ Hons SES 2003 12
N intake
Umber of students 95 39 34

The following table shows the proportion of students’ agreement and disagreement

With statements about computers for each package.
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' i mputers.
Table 4.2 Comparison between packages of attitudes towards comp

%Strongly Agree
Statements about %Strongly %Disagree %Agree
Computers Disagree
MT { Sp
MAP | MT [ SP | MAP | MT | SP MA{;P aélg 22P Ng;P e
A"V°"e can use a 2 0 0 | 4 3 3 5 : : 3
T—omputer, S
"ind 3 Compiter T35 21 [ 20 | 54 | 6 ik
dlfﬂcult to use. = 5 5 53 5
cy Putersisolate | 23 | 10 | 12 61 41
U from other _
torTh 0 | 56 | 49 | 53 | 43 | 49
\S Puter literacy 0 ) 0 1 3
W mae e me more : _ _
EMployable, s s
' '"af raid of 32 13 | 18 60 78
k'ng silly if
"I(l 2 mistake

© Using the

~~Somputer,

MAP < = Movement Analysis Package
MT < Manual Therapy Package
= Stroke Package

i with negative
Most StUdents using each of the three packages tended to disagree

tateInents:

Co”’pufers isolate you from other people.” (p = 0.001)

i i uter.”
Lam afraid of looking silly if I make a mistake while using the comp
©~0.017)

icj kages.
Ehclted Significantly different responses between the three packag

¢ Statement:

i«

CO'”Puters isolate you from other people. ” (p = 0.000) )
Eﬁcited Significantly different responses between students evaluating the Moveme

lyms Package and the Manual Therapy package A greater proportion of students
luatmg the Movement Analysis package tended to agree or strongly agree with this

Statement than those evaluating the Manual Therapy package.
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The statement:

“Iam aﬁdid of looking silly if  make a mistake while using the computer.”
(®=0.012)

Elicited significantly different responses between students evaluating the Movement
Analysis package and the Stroke package. A greater proportion of students evaluating
the Movement Analysis package tended to strongly disagree with this statement than

those evaluating the Stroke package.

There were no significant differences found between students evaluating the Manual
Therapy package and the Stroke package for these statements.
The following table shows proportions of students’ confidence with computer based

Activities for the three packages.
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Table 4.3 Comparison between packages of confidence with computers.

Computer based r %No confidence %L.ittle confidence %Some confidence %Confident %Very Confident
activity

MAP MT sSp MAP MT SP MAP MT SpP MAP MT SP MAP MT SP

Web based 2 0 0 2 3 0 16 5 3 43 70 68 37 22 29
Navigating 3 0 0 6 3 3 23 16 13 37 65 55 31 16 29
materials on-line
Reading on-line 2 0 0 5 3 0 18 8 19 46 78 65 28 11 16
Using 2 0 0 11 3 0 37 19 19 37 68 71 14 11 10
multimedia
Independent 1 0 3 3 3 0 22 3 0 42 70 74 32 24 23
Study : '
Self study 1 3 3 1 3 0 20 14 10 47 58 71 31 22 16

MAP = Movement Analysis Package
MT = Manual Therapy Package
8P = Stroke Package

259



Students evaluating all three packages were mostly confident in all types of computer
based activities. |

There was a significant difference between students evaluating the three packages
regarding their level of confidence with using multimedia (p = 0.012). The greatest
difference appears to lie between students evaluating the Movement Analysis and
Stroke packages. This difference was no longer significant when each of the packages
Was compared with each other.

The following table shows proportions of students’ agreement and disagreement with

Statements about features of the three packages.
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Table 4.4 Comparison between packages of agreement / disagreement with statements

about package features.

c°mm0n Statements %Strongly %Disagree %Agree %Strongly Agree
%bout the packages Disagree
MAP | MT | SP | MAP | MT | SP | MAP | MT | SP_| MAP I\:I;I’ 3}13

Itis clear what 1 0 | 0 4 10 | 3 77 | 77 | 77 | 18

o ons are open to ’

U at each stage.
:t'Seasyto navigate 1 3| 0 12 0| 6 70 | 84 | 65 | 17 | 13 | 29
O Where you want to

0. :
i There are clear 0 | 0| 0| 6 [10] 0] 8 |8 |71 14 | 1029
tr;s'.t""-l\':tions on how
ThoSe the package.
Thereare consistent 0 3 0 4 15 ] 0 77 | 64 | 74 | 19 18 | 27
Procedures .

thr oughout the

ackage. 5
The videos are 0 3 | 0 8 0 | 0 | 66 |56 | 50| 27 | 41
Worthwhile and

su:’Dorted my

€arning. o
" informationon | 1 | © | 0 | 4 | 0 | 0 | 59 |69 | 59 | 35 | 31
Creen is easy to

read. 7}
The.preSentation is 0 0 0 2 3 3 75 71 53 23 26
nformatjve.

The package is 1 0 10| 9 | 23] 6 | 79 |67 |77 | 11 | 10| 18
®Nioyable to use.
e yeitolam 0 0 (o 7 50 [ & &[5 @ [B[@
%out the topic.

S Wewihte | 1[0 [0 ] 3 | 5[ 6 5 [ e | @ | % | B
Stof my course
Th-=Material. . 5
tl:,zt"“e spent using 2 0 0 8 15 | 3 65 | 74 | 82 | 25 | 10
Ackage is well

Worth it.

l:e"'f‘"ld hel:) me to 0 0 0 4 8 0 47 | 64 | 74 | 48 | 28 | 27
%ubject.

MAP = Movement Analysis Package

MT < Manual Therapy Package

SP< Stroke Package
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Students evaluating all three packages mostly agreed with common positive
statements about the packages.

Tl‘_ie following statements elicited significantly different responses from students
€valuating the three packages:

“ There are clear instructions on how to use the package.” (p =0.018)

“The videos are worthwhile and supported my learning.” (p = 0.015)

“It helps you learn about the topic.” (p = 0.032)

“It would help me to revise the subject.”(p = 0.039)

The statement:

“ There are clear instructions on how to use the package.” (p = 0.010)

Elicited a significant difference between students evaluating the Manual Therapy and
Stroke packages. A greater proportion of students evaluating the Manual Therapy
Package disagreéd with this statement.

The_‘statement: -

“The videos are worthwhile and supported my learning.” (p = 0.006)

Elicited a significant difference between students evaluating the Movement Analysis
Package and the Stroke pa;:kage. A greatér proportion of students evaluating the
Stroke package strongly agreed with this statement.

No significant differences were found when each of the packagés were compared with
®ach other for these statements:

“ It helps you learn about the topic.”

“Ttwould help me to revise the subject.”

The following table shows the proportion o_f students ranked preferences for different

Methods of delivery for learning about movement analysis, manual therapy and

Stroke,
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' Table 4.5 Comparison between packages of preferred delivery methods.

%5th %4th %3rd %2nd %1st
MAP MT SP MAP MT SP MAP MT SP MAP MT SP MAP MT SP
Web based 21 11 10 21 22 16 12 30 23 27 22 26 18 16 26
CD ROM 15 8 16 - 30 30, 26 18 24 13 24 30 23 12 8 23
Paper based 33 62 45 21 22 13 33 1 19 3 5 13 9 0 10
Face to Face 3 19 23 27 27 26 24 16 13 24 32 29 21 5 10
Practical class 27 0 7 0 0 19 12 19 32 21 11 10 39 70 32

MAP = Movement Analysis Package

MT = Manual Therapy Package
SP = Stroke Package
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The favoured delivery method for students evaluating all three packages appears to be
the practicai class. Students evaluating all packages on average rated web-based
learning third.

There was a significant difference between students ranking of paper — based delivery
(p =0.021) and practical classes (p = 0.001).

There was a significant difference between students evaluating the Manual Therapy
and Movement Analysis packages regarding both practical classes (p = 0.004) and
Paper based delivery (p = 0.007).

There was a significant difference between students evaluating the Manual Therapy
and Stroke packages regarding ranking of practical classes (p = 0.000).

A much larger proportion of students evaluating the Manual Th;erapy package ranked
Practical classes as their most favoured method of delivery and paper based delivery

as their least favoured.
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Open response questions

The open responses for each package have been summarised in the following tables

Table 4.6 Positive and negative responses for each question per package.

Question Movement Analysis Manual Therapy Stroke Total
(n=425) (n=139) (n=349) (n=913)
positive_| negative | positive | negative | positive | negative
General 96 28 32 8 74 16 254
\k“OWIedge (23%) T%) | (23%) (6%) (21%) (6%) (28%)
Understanding 70 23 29 7 48 13 190
(16%) (5%) (21%) (5%) (14%) (4%) (21%)
Application 74 5 20 5 57 9 170
— (17%) (1%) (14%) (4%) (16%) (3%) (19%)
Like or not 121 8 36 2 117 15 299
(28%) (2%) (26%) | (2%) (34%) (4%) (33%)
Total 361 64 117 22 296 53 913
(85%) (15%) (84%) (16%) (85%) (15%) (100%)

A total of 913 open responses were elicited from the students for questions that were
Common to all three packages. Of these responses 774 (85%) were positive and 139
(15%) were equivocal or negative.

The total number of responses to these questions elicited by the movement analysis
Package was. 425, the manual therépy package; 139 and the stroke package; 349. All
Packages elicited similar proportions of positive and equivocal or negative responses.

The following question elicited the greatest proportion of responses (299, 33%).
“Did you like the package or not, please give up to 3 reasons for your answer.”

A question by question analysis of comments relating to the response themes for each

Package is described below.
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Table 4.7 Positive comments about the effect of each package on general knowledge.

Comment Theme Package
Movement Manuat Stroke Total
Analysis Therapy
S (n=124) (n=40) (n=90) (n=254)
General 9 (7%) 9 (23%) 17 (19%) 35 (14%)
Reinforces / revises 20 (16%) 5 (13%) 6 (7%) 31 (12%)
knowledge
Understanding / Using 9 (7%) 0 3 (3%) 12 (5%)
terminology
Relating Knowledge 19 (15%) 0 1(1%) 20 (8%)
Self assessment / feedback 7 (6%) 10 (25%) 7 (8%) 24 (9%)
Video I Audio 14 (11%) 4 (10%) 24 (27%) 42 (17%)
e
Clarification 5 (4%) 0 1 (1%) 6 (2%)
Alternative method of study 1 (1%) 0 0 1(0%)
Relevance to clinical / work- 12 (10%) 4 (10%) 6 (7%) 22 (9%)
based activities
Ease of Use/ Access 0 0 9 (10%) 9 (4%)
\
&ommenw per package 96 (77%) 32 (80%) 74 (82%) 202 (80%)

Overall, 202 (80%) of students’ comments about how the packages affected their

8eneral knowledge were positive. Each package elicited a similar proportion of

Positive responses to this question (M.A.P.77% M.T. 80% and S.P.82%).

Reinforcement and revision of knowledge was the most common theme identified by

Students as positively affecting their general knowledge for the movement analysis

Package (20,16%).

Students responding to this question in relation to the manual therapy package mainly

Teferred to self-assessment and feedback (10, 25%) as positively affecting their

8eneral knowledge.

Students responding to this question in relation to the stroke package mainly referred

W the video clips (24, 27%) as positively affecting their general knowledge.
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Table 4.8 Equivocal / negative comments about the effect of each package on general

knowledge.
P ———
Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
(n=124) (n=40) (n=90) (n=254)
General - 10 (8%) 6 (15%) 10 (11%) 26 (10%)
—
Lack of use 10 (8%) 0 1(1%) 11 (4%)
Not stand alone package 5 (4%) 2 (5%) 4 (4%) 11 (4%)
Prefer book / other method of 2 (2%) 0 0 2(1%)
study
Technical problems 1 (1%) 0 0 1(0%)
P ——————
Related to Physiotherapy 0 0 1(1%) 1(0%)
——
Total Comments per package 28 (23%) 8 (20%) 16 (18%) 52 (20%)
\

Overall 52 (20%) of comments were equivocal or negative about the effects of the

Packages on general knowledge. There was a similar proportion of equivocal and

Negative comments across the packages. Most of these comments were general (27,

11%).

Students evaluating the movement analysis package also made reference to lack of

Use having an equivocal or negative effect on their general knowledge.
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Table 4.9 Positive comments about the effectiof each package on understanding.

Comment Theme ‘ Package
Movement Manual Stroke Total
Analysis Therapy
{n=93) (n=36) (n=61) (n=190)
General 9(10%) 6 (17%) 4 (7%) 19 (10%)
P—
Reinforcement / revision of 11 (12%) 5 (14%) 4 (7%) 20 (11%)
L knowledge
Understanding / Using 4 (4%) 0 1(2%) 5 (3%)
'~ terminology ,
Relating Knowledge 23 (25%) 0 5 (8%) 28 (15%)
Self assessment / feedback 1(1%) 8 (22%) 4 (7%) 13 (7%)
M ————
Video / Audio 16 (17%) 5 (14%) 23(38%) 44(23%)
S —————
Clarification 1 (1%) 4 (11%) 2 (3%) 7 (4%)
[ —————
Alternative method of study 1(1%) 1 (3%) 0 2 (1%)
S ———
_ Relevance to practicall/ 4 (4%) 0 5 (8%) 9 (5%)
-Clinical / work-based activities
@omments per package 70 (75%) 29 (81%) 48 (79%) 147 (77%)

Overall, 147 (77%) of students’ positive open comments to these common questions
Were about how the packages affected their understanding. The manual therapy
Package elicited the greatest proportion of positive responses to this question (29,
81%).

‘ Relating knowledge was the most cbmmon theme identified by students as positively
Affecting their understanding for the movement analysis package (23,25%).
Students responding to this question in relation to the manual therapy package mainly
Teferred to self-assessment and feedback (8, 22%) as positively affecting their
Understanding,
Students responding to this question in relation to the stroke package mainly referred

 the video clips (23, 38%) as positively affecting their understanding.
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Table 4.10 Equivocal / negative comments about the effect of each package on

Understanding.

Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
(n=93) (n=36) (n=61) (n=190)
General 11 (12%) 3 (8%) 10 (16%) 24 (13%)
Lack of use 2 (2%) 0 1(2%) 3 (2%)
Not stand alone package 4 (4%) 0 2 (3%) 6 (3%)
———
Prefer book / other method of 0 1 (3%) 0 1(1%)
study
Technical problems 1(1%) 0 0 1(1%)
Videos 3(3%) 1 (3%) 0 4 (2%)
e —
Confusion about questions / 2 (2%) 2 (6%) 0 4 (2%)
' feedback
Total Comments per package 23 (25%) - 7(19%) 13 (21%) 43 (23%)

Overall 43 (23%) comments about the effect of the packages on understanding were

®quivocal or negative. Most of these were general (24, 13%).

The greatest proportion of equivocal or negative comments relating to understanding

Was elicited by the movement analysis package (23, 25%) and again these were

Mostly general.
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Table 4.11 Positive comments about the effect of each package on the application of

learning.
———
Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
(n=79) (n=25) (n=66) (n=170)
General 4 (5%) 1(4%) 2 (3%) 7 (4%)
Reinforcement / revision of 3 (4%) 3 (12%) 6 (9%) 12 (7%)
~—_____knowledge
Relating Knowledge 22 (28%) 0 0 22 (13%)
Self assessment/ feedback 2 (3%) 2 (8%) 0 4 (2%)
Video / Audio 7 (9%) 0 6 (9%) 13 (8%)
. _Relevance to practical/ 32 (41%) 14 (50%) 39 (59%) 85 (50%)
- Clinical / work-based activities
Related to Summative 4 (5%) 0 4 (6%) 8 (5%)
T\assessment
otal Comments per package | . 74 (94%) 20 (80%) 57 (86%) 151 (89%)

~— - - -

Overall, 151 (89%) of students’ positive open comments were about how they would
pply what they had learned from the packages.

The movement analysis package elicited the greatest proportion of positive responses
10 this question (74, 94%).

For a1 packages responses to this questioﬁ were mostly related to practical / clinical

and work based activities (85, 50%).
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Table 4.12 Equivocal / negative comments

application of learning.

———

about the effect of each package on the

Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
(n=79) (n=25) (n=66) (n=170)
General 4 (5%) 5 (20%) 5 (8%) 14 (8%)
Not stand alone package 0 0 1(2%) 1(1%)
Prefer book / other method of 1 (1%) 0 0 1(1%)
study
[ ——
Videos 0 0 1(2%) 1 (1%)
Related to Physiotherapy 0 0 2 (3%) 2(1%)
Total Comments per package 5 (6%) 5 (20%) 9 (14%) 19 (11%)
—— )

Overall, 19 (11%) of students’ equivocal or negative comments were about how they

Would apply what they had learned from the packages.

The manual therapy package elicited the greatest proportion of negative or equivocal

Tesponses to this question (5, 20%). These were general comments.

For af) packages equivocal or negative responses to this question were mostly general

Comments (16, 9%).
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Table 4.13 Reasons for liking the packages.

Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
e (n=129) (n=38) (n=132) (n=299)
0,
General 21 (16%) 11 (29%) 15 (11%) 47 (16%)
Reinforcement / revision of 12 (9%) 3 (8%) 11 (8%) 26 (9%)
~______knowledge
Understanding / Using 4 (3%) 0 2 (2%) 6 (2%)
terminology
Relating Knowledge 15 (12%) 0 1(1%) 16 (5%)
Self assessment / feedback 17 (13%) 6 (16%) 12 (9%) 35 (12%)
Video / Audio 18 (14%) 7 (18%) 30 (23%) 55 (18%)
\ "
Clarification 1 (1%) 0 7 (5%) 8 (3%)
Alternative method of study 10 (8%) 5 (13%) 13 (10%) 28 (9%)
. Relevance to practical/ 2 (2%) 0 3(2%) 5 (2%)
Clinical / work-based activities
Ease of Usel Access 18 (14%) 4 (11%) 23 (17%) 45 (15%)
Related to Summative 3 (2%) 0 0 3(1%)
assessment
Total Comments per package 121 (94%) 36.(95%) 117 (89%) 274 (92%)

OVerall, 274 (92%) students gave reasons for liking the packages.

The stroke package elicited the greatest proportion of positive responses to this
Question (117, 89%). Reasons for liking the stroke package were mostly related to the
Video clips (30, 23%). |

Most reasons for liking the movement analysis package fell into the general theme

@1, 16%), this was also the case for the manual thérapy package (11, 29%).
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Table 4.14 Reasons for not liking the packages.

Comment Theme Package
Movement Manual Stroke Total
Analysis Therapy
—— (n=129) (n=38) (n=132) (n=299)
General 0 0 3 (2%) 3(1%)
Lack of use 1(1%) 0 0 1(0%)
Not stand alone package 1(1%) 1(3%) 0 2 (1%)
Prefer book 7 other method of 0 0 %) 1(0%)
study
Technical problems 4 (3%) 0 3(2%) 7 (2%)
Videos 1(1%) 0 1(1%) 2(1%)
vy e —
Onfusion about questions / 1(1%) 1(3%) 4 (3%) 6 (2%)
feedback
\
Related to Physiotherapy 0 0 5 (4%) 5 (2%)
Total Comments per package 8 (6%) 2 (5%) 17 (13%) 27 (9%)

Overal] 25 (8%) students gave reasons ~for not liking the packages.

The stroke package elicited the greétest proportion of responses to this question
15,1 1%). These were mainly general (6, 5%).

ReaSons for not liking the movement analysis package were related to technical
Problems (4, 3%).

There were only 2 (5%) reasons for not liking the manual therapy package, one

Telass
elatmg to confusion about the self assessment questions and feedback and the other

that s « ,
A it is not a stand alone package.
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Table 4.15 Positive comments on reflecting on learning experience.

In this instance n= the total number of responses for each package to the question on

reflection.
Comment Theme Package
Manual Therapy Stroke Total
S (n=38) (n=90) (n=128)
General 7 (18%) 20 (22%) 27 (21%)
Reinforcement / revision of 5 (13%) 7 (8%) 12 (8%)
knowledge
Relating Knowledge 0 2 (2%) 2 (2%)
\
Self assessment / feedback 7 (18%) 4 (4%) 11 (9%)
Video / Audio 4 (11%) 17 (19%) 21 (16%)
~ Clarification 0 5 (6%) 5 (4%)
Alternative method of study 4 (11%) 10 (11%) 14 (11%)
. Relevance to practical/ 1 (3%) 7 (8%) 8 (6%)
Clinical / work-based activities -
Ease of Use/ Access 0 1 (1%) 1(1%)
Total Comments per package 28 (74%) 73 (81%) 101 (79%)

Students were only asked to reflect on their learning experience in relation to the
Manual therapy and stroke packages and 101 (79%) responses to this question were
Positive,

The ﬁroportion of positive responses to this queétion was similar for both packages,
the manyal therapy package eliciting 74% (28) and the stroke package 81% (73).

Most positive responses to this question for the manual therapy package were either
8eneral (7, 18%) or related to self-assessment and feedback (7, 18%).

Most positive responses to this question for the stroke package were either general

(20, 229%) or related to the video clips (17, 19%).
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Table 4.16 Equivocal / negative comments on reflecting on learning experience.

S——

Comment Theme Package
Manual Therapy Stroke Total
— (n=38) (n=90) (n=128)
General 2 (5%) 6 (7%) 8 (6%)
Lack of use 1(3%) 2 (2%) 3 (2%)
Not stand alone package 2 (5%) 1(1%) 3 (2%)
Prefer book / other method of 1 (3%) 4 (4%) 5 (4%)
study
Technical problems 1 (3%) 0 1 (1%)
Videos 2 (5%) 4 (4%) 6 (5%)
Confusion about questions / 1 (3%) 0 1 (1%)
feedback
——
Related to Physiotherapy 0 2 (2%) 2 (2%)
Total Comments per package 10 (26%) 19 21%) 29 (23%)

On reflecting on the learning experience of the manual therapy and stroke packages

29 (23%) responses to this question were equivocal or negative.

The proportion of equivocal / negative responses to this question was similar for both

Packages, the manual therapy package eliciting 26% (10) and the stroke package 21%

1),

Most equivocal / negative responses to this question for the manual therapy package

Were either general or related to the videos or the fact it is not a stand alone package

@, 5%).

Most equivocal / negative responses to this question for the stroke package were

8eneral (6, 7%).
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Chapter 4 Discussion

Introduction

Computer-based e-learning technology has the potential to provide increased
accessibility to clinically relevant materials for Self—study (Cennamo & Dawley
1995). The use of multimedia and interactivity may facilitate self-study in students
With a wide range of learning styles and approaches (Ford & Chen 2001). Few
Computer-based self-study materials had been specifically designed and eValuated for
health science students with module learﬁing outcomes in mind. Questionnaires have
Proved valuable in evaluating the opinions of students using such materials. Draper et
al (1996) has suggested an integrated evaluation where information is collected about
the materials through their use in the learning environment for which they were
designed. Previous comparisons of computer based and conventional learning
Suggested differences between attitudes to computer-based learning for different
genders, ages and course groups of students. It was therefore important to investigate
Whether this was the case for these packages to ensure their appeal to all groups of

Students and avoid disadvantaging those with less positive attitudes.

Green et al (2003) - used recent advances in tracking technology to investigate how
Students used computer-based materials but- a relationship between use and
improvements in learning had not been investigated. This study therefore investigated
the opinions of different groups of Health Science students, their use of and scores
With various computer-based packages developed with specific learning outcomes in
Mind. It was intended that this information will be used to inform the further
deVelopment and improvement of similar computer based e-learning materials for

these groups of students. The main aim of this project was therefore to develop and
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€valuate web-based self-study packages to support campus based Health Science
Courses. Different ages, genders and course groups of students using the packages
Were compared and preferences in relation to types of delivery examined. The
relationship between student activity and the effect on learning with the Manual

Therapy and Stroke packages was also investigated.

The study development and evaluation has evolved during the course of its
implementation. Several factors contributed to the need for this evolution. Technology
itself is not a static medium and the advances, particularly in access to the Internet
Over the last five years during the time in which this study was conducted have been
Significant. The need for development of the first, Movement Analysis package arose
directly as a response to a lack of opportunity for students to practice observational
Movement analysis on their own and receive feedback. A pilot versiqn of the
Movement Analysis package was developed and evaluated. Results of this pilot study
Confirmed the decision to continue to develop and extend this package. The pilot
Tevealed that few alterations to the package content and design were required. The
Need for similar packages to facilitate églf-study of Manual Therapy and Stroke was
also identified. Very few students chose the neutral option in the Likert scale
®Valuating attitudes towards package features and this was therefore modified to a

four point scale to elicit focussed responses from students (Percival et al 1993).

Eaﬂy evaluations revealed technical problems associated with the slowness of
omputers in relation to playing the video clips and unreliability of the software to
Allow consistent access to the self-assessment features. The faculty in which the study

Was conducted moved to a new facility and this enabled greater and improved
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computer access for students. The advent of streamed video allowed this to be
incorporated into the packages replacing Mpeg clips. There was some unanticipated
initial incompatibility identified between the students’ computers and the strearﬁing
server causing problems with accessibility of the video clips. These problems were
solved through discussions with the information technology and e-learning

departments at the university.

The first version of Questionmark Perception was deemed unsuitable to provide
Question software for the Movement Analysis package. Following the pilot study the
| Subsequent availability of versions two and three allowed this software to Be used to
develop the Manual Therapy package and Stroke packages and to employ tracking
facilities to evaluate student perfomaﬂce. Evaluation of the Movement Analysis
Package was ongoing during the development period of the Manual Therapy and
Stroke packages. The structure of the Movement Analysis package remained
Unchanged through the course of the evaluation despite evidence that Questionmark
Perception provided a more reliable and customisable software for development of the
Packages. This decisioﬁ was taken, despite problems with the cumulative scoring of
the Movement Analysis package, to allow comparison between the different groups of
Students evaluating the package. Evaluation of the Movement Analysisl package
Tmained positive despite these problemﬁ. Updating of the package into the

Questionmark Perception format is on going.

Improved navigation facilities became available during development of the Stroke

Package and these were incorporated into this package. Results confirm that students
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felt this package provided the optimum layout for these types of computer-based self-
study materials. It was again felt that updating of the other packages should take place

once these initial evaluations were complete.

The Physiotherapy and Sports and Exercise Science courses also underwent many
developments and re-validation vprocesses. Scientific studies require a lack of
Variability in the environment in which they are conducted in order to produce
Comparable and robust data, however for the reasons given many other uncontrollable
factors have influenced the conduct of the study and probably the results. The fa;:t that
Packages were integratéd into the traditional module teaching during their evaluation
Will also mean that any effects seen in learning will be due to a combination of the

Packages themselves as well as traditional teaching methods.

This chapter willr discuss the findings of the study in relétibn >to the aims, strengths
and weaknesses of the method and implications for future practice and research in
Concordance with the recommendations of Docherty et al (1999). The meaning of the
findings will then be discussed in relation to implications for practitioners and / or
Policy makers; finally, unanswered questions and future research required should be
Presented. Fulfilment of aims and objectivés for the project will be discussed in turn
in relation to key findings for all three packages. Key findings will be compared with
those of similar previous studies and strengths and weaknesses of the method will be
integrated in relation to the limifgtions of their interpretation. The implications of the
ﬁndings for teaching and learning in terms of practice, future course de\}elopménts

and further reseérch will then be discussed. Finally, main conclusions will be

SUmmarised.
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Discussion of key findings

This section will discuss the findings in relation to fulfilment of the aims of the study
for all three packages. Development of the packages was based on the learning
requirements of the students by relating the development obj ectives of the packages to
the learning outcomes of the modules in which they were to be integrated and used as
Suggested by Biggs (1999). Draper et al (1996) suggests that the ultimate measure of
effectiveness for computer-based learning materials is whether they fulfil the purpose
for which they are designed. With this in mind this section will also discuss whether
the findings allow confirmation that the packages have met their developmental
Tequirements, facilitating student learning in relation to the modules they were

designed to support.

The development quectives for the Movement Analysis package differed from those
of the Manual Therapy and Stroke packages in that this package was developed in
Order to allow students to actually‘ practice the observational skill of movement
analysis. Although development objectives for the Manual Therapy and Stroke
Packages differ they were both developed to allow students increased access to
Supplementary visual study materials and allow consolidation and testing of their
kn0Wledge in relation to these subjects. However the Stroke package also requires
Observational skills to answer some of the questions. It may be that the movement
alysis package has also alloned for some consolidation of knowledge in relation to
%plied anatomy. The resulté of the open questions about how the packages have

Affecteq knowledge, understanding and application will reveal whether this occurred.
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Students’ attitudes towards computers
The attitudes of different age groups, genders and course groups towards computers
were investigated and compared. Negative attitudes towards computers may make
Students more reluctant to use computer-based learning materials. This was
illVestigated by Vuorela & Nummenmaa (2004) who found more negative attitﬁdes
and beliefs did not limit the use of their web-based learning materials though students
~Whose anxiety levels were high had lower expectations of the learning environment.
Participants who developed more negative attitudes to the environment following the
Course may also be more reluctant to participate in such learning activities in future
(Vuorela & Nummenmaa 2004). Previous research suggests that male students
(Hemandez-Jorge et al. 2003; Richardson 2001) and those with increased experience
of computer technology (V an‘Dover & Boblin 1991) have more positive attitudes
towards e-learning. Results of this study are discussed in relation to these previous

findings, ’ B

Use of a questionnaire to discover student attitudes about computer based learning has
been widely and successfully used in other studies (Dewhurst et al 2000; Kohlmeier
€ al. 2000; Lyte & Kerr 1996; Richardson 2001). It was therefore felt that this was an
appropriate means of collecting such data in this study. Unfortunately confidence
levels and opinions of students towards computers were not collected prior to their
Use of the packages and thus comparisons cannot be made with their post-use attitudes
d confidence to discover any changes to which the packages may have contributed
in thig study. Assumptions were made about statement relating to attitudes towards
“omputers in relation to those expressing a positive or negative attitude. For example

the Statement: -
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“Anyone can use a computer.”

Was interpreted positively if agreed with but agreement with this statement, though
less likely, may also stem from a negative attitude. Other researchers have had
Problems in defining what indicated a positive or negative attitude towards computers
(Noyes & Garland 2005). It is suggested that attitudes have cognitive, behavioural and
Perceived control components (Noyes & Garland 2005). Statements in the Likert scale

Contained a combination of these elements and this strengthens their validity.

Students using all three packages exhibited positive attitudes towards computers.
They tended to disagree with the negative statements and agree with positive
Statements about computers. There was consistency in students’ opinions in that over
90% of students evaluatiﬁg each of the three packages agreed or strongly agreed that
anyone can use a éomputer and that computer literacy v;o;ﬂd make them more
®mployable. The main area of concern expressed by students across all three packages
Was related to ‘computers isolating you from others’. Positive student attitudes
towards cdmputers following use of the packages may motivate the student .to make
More use of this type of learning in the future either in their current course or in
Postgraduate study. Many post graduate coﬁrses have distance-learning components
and the incorporation of computer-based activities is increasing. Positive experiences

With and attitudes towards computer-based learning in undergraduate education may

therefore better equip students for the demands of lifelong learning.

Students evaluating the Movement Analysis package were in significantly more

%8reement than those evaluating the Manual Therapy package that computers isolate
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you from others (p <0.001). They also significantly differed from students evaluating
the Stroke package in their strong disagreement with being “afraid of looking silly if
making a mistake while using the computer’ (p = 0.012). These findings suggest that
although students evaluating the Movement Analysis package tended to exhibit
- Similar attitudes towards computers than the other cohorts they were more polarised in
those opinions. This may be because the Movement Analysis package is delivered in
first year when students may exhibit stronger opinions as they try to establish their
identity within this new environment. This was also possibly their first exposure to
Computer based learning within the university setting. Having the opportunity to study
With other students rather than in isolation may be more important to first year
~ Students, particularly those who have chosen a campus-based course as they want to
Make new friends. This could also influence their opinions about how they are
Perceived by others and explain why they may be more anxious not to appear “silly”

in front of their peers.

Students’ attitudes to and confidence with computers were only evaluated following
Package use therefore it could not be determined whether their attitudes and
Confidence changed following package use. The positive post-use attitudes displayed
by students in this study differ from the more negative post-use attitudes developed by
Students in the study by Vuorela & Nummenmaa (2004). Although they found that
Students prior attitudes were not predictive of post-experience attitudes their findings
and those of Jones & Kember (1994) suggest that students with more positive
ltitudes are more likely to adopt a deep approach to study. Selwyn (1997) comments
that providing access to hardware and software without knowledge of learners’

clinations to use technology does not contribute to effective integration. Positive
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attitudes to computers and confidence in their use contribute to students’ inclination to
use computer-based materials. It is therefore reassuring that student attitudes in this
Study were mainly positive towards computers regardless of which package they were

. Using,

Students mostly reported confidence with all the computer-based activities in the
Likert scale across the three package evaluations. Despite this under half (46%) of
Students evaiuating the Movement Analysis package were confident or very confident
in using computer based multimedia. Statistical comparison of students evaluating the
three packages revealed an apparent significant difference between the Movement
Analysis evaluaition group and the other groups regarding their confidence with this
activity (p = 0.012). On further post hoc testing to compare each package with the
Others no significant difference was demonstrated. It may be that students had more
®Xperience with the other types of computer based activity than using multimedia.
This technology is relatively new and has seen advances in recent years particularly
during the period of data collection of this study. Young people are increasingly
®Xposed to computer-based multimedia through downioading music and video clips
and may now create their own clips ilsing mobile telephones and digital cameras.
These advances could influence students’ expectations regarding the use of
technology and multimedia in their learning environments and the quality that is
®Xpected. Continued investigation of different groups of students with these activities
Would allow greater understanding of the relationship between advances in and
familiarity with these technologies and students’ confidence in using them for

learning.
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It is reassuring that students were largely confident in using computers for web-based
activities, and studying on line. This differs from the findings of Van Dover & Boblin
(1991) who found that although student nurses had very positive attitudes towards
uSing computers for learning they were mainly used for word processing activities. It
is possible that students recently enteﬁng higher education do not view the use of
Computers as something out of the ordinary but as technology has progressed oVer the
last decade students are familiar with their use in learning through exposure during
their primary and secondary education. Lecturers and learning providers who are less
familiar with these technologies therefore have an obligation to update their skills if
they are to provide an educational experience that is technologically relevant to
Students’ expectations. Haigh (2004) suggests that if Virtual Learning Environments
(VLE) are to become more than just “on-line filing cabinets” academics need to
deVelop the skills to use them more effectively. This view is echoed by Rogers (1998)
ina report for the Joint Information Systems Committee in which she advises that
Students are entering higher education courses with a very wide range of information
technology skills. However, as staff skills are variable iﬁ range, as are levels of
Confidence in using information technology, training and staff development
Programmes need to be put in place. These need to be large scale programmes

beca}use of the numbers of staff involved and the need to be sustainable (Rogers

1998),

Students’ high post-use confidence levels may also indicate that the introduction and
training they received prior to using the packages was of a satisfactory standard.
Differences in confidence and attitudes between genders were not analysed in this

Study, The majority of students evaluating the packages were female, thus the
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8enerally positive attitudes and confidence exhibited by most of the students would
-S¢em to differ from previous studies suggesting less positive attitudes towards this
form of learning among female students (Ford & Chen 2001; Richardson 2001).
Further investigation into pre- and post-use attitudes and confidence in computer
based learning with comparison between genders and age groups would allow deeper
Understanding of the effects of this form of learning among different ages and genders
Of students. It was felt more useful for this particular study to compare the attitudes of
different ages and genders of students in .relation to the specific packages and their
features rather than computers in general. This would further inform the continued

deVelopment of these types of packages.

Students’ attitudes towards the packages
This section will discuss the findings of the evaluation questionnaires for each of the

I”*‘Ckages with reference to the results of the Likert scale relating to attitudes towards

the Package and open question responses.

The use of Likert scales allowed comparison of attitudes towards the packages to be
Made ang possible reasons for these attitudes could be further investigated through the
%Pen questions. The Likert scale was a four-point scale with no neutral option. This
tpe of scale has been used effectively in a similar study by Madariaga et al (2003).
Studen’ts not undersmndiﬂg the statement requiring response or not having an opinion
One Way or the other céuld therefore not choose this option. However the pilot study
indicat'i?d that statements were generally understandable and very few students chose a

Teutr) option. Students were provided with only four responses to elicit more definite

% | 286



Opinions as suggested by Percival et al (1993). It may still be however, that students
Who did not have a definite opinion chose a more positive response although they
Could equally have chosen a more negative response thus statistical compensation
should occur. Confusion or lack of opinion towards a statement may also have
Manifested in students choosing not to respond on the Likert scale but although a few
Tesponses were missing numbers of these were very low and did not correspond to a
Particular statement. It is therefore felt that a four-point Likert scale provided a useful

1ol in collecting this type of data.

Open questions elicited issues regarding feedback, question structure and access,
Which were not specifically addressed by the Likert scale. In future studies the scale
“ould be refined to allow inclusion and therefore comparison of attitudes to these
features, Analysis of the open questions risks different interpretations of themes
between investigators. However steps were taken to ensure themes were correctly
identiﬁed, by comparing them with those of a colleague uninvolved in the study. This
*hsures more robust interpretation of this type of data (Cohen et al 2000).
NeV€1'theless it remained difficult to distinguish between positive, equivocal and
Tegative comments although attempts Were made to specifically classify comments as
Positive if they were overtly praising in nature. Equivocal comments were judged as
thoge giving information rather than expressing feelings of positivity or negativity.
Negaﬁve comments were more obviously identified. Sole use of this data to elicit
Mdenty attitudes would not allow for robust statistical comparisons to be made but it
's Useful in triangulating the results of the Likert scales and to allow deeper

llnderS'tanding of students’ attitudes.
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Overall attitudes towards all the packages were positive and very few negative
responses were elicited either by the Likert scales or tﬁe open questions. Although it
Is tempting to assume that this reflects the students’ great enthusiasm for all the
Packages other possible reasons for this should be examined. The study was
conducted entirely by the author with students aware that their comments, whilst
anonymous, would be interpreted and collated by this lecturer. Stﬁdents may have
Wanted to create a positive impression on the investigating tutor and so may have
been reluctant to give negative feedback. This is unlikely as the author was not
directly involved in any of the summative assessments of the modules supported by
the packages making students less likely to perceive these impressions as influencing

their module marks.

, These results will be discussed in relation to the development objectives for each
Package to enable conclusions to be drawn about whether these have been met. The

“ {
Tesults of the comparison of students’ attitudes between packages will also be

discussed.

Movement Analysis Package

This package was developed following identification of the need for students to
reCelive feedback on their self-study of anatomical movement analysis. The package
Was specifically designed to allow students to access video clips of normal functional
Movements with linked self-assessment questions on the anatomical analysis of these
Movements. Students were then abl; to receive feedback on their attempts at
Analysing these video clips and thus review this skill prior to assessment. The package
Aso contains links to movement and muscle glossaries to allow students to access

Telated anatomical theory. One hundred and twenty four students evaluated the
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Movement Analysis package giving a reasonable sample size from which to draw

conclusions.

Over 80% of students exhibited positive attitudeé towards the Movement Analysis
Package. Ninety percent of students said they liked using the Movement Analysis
Package, they also found it enjoyable and would consider spending time using it to
Study. Reasons given for liking the package related specifically to ease of use, easy
access and the video clips. The most beneficial feature of the package identified by
Students was that it helped them to learn about the topic. They also found the videos
Worthwhile in supporting their learning and valued access to the glossaries. The
Package was deemed useable through ease of navigation and satisfactory advice on

Wworking through the material.

This would seem to suggest that the package was meeting its developmenf objectives
by providing a resource er;abling students to learn about movement analysis. This
assumption is supported by responsés to the open questions. The most commonly
described positive effect of the package on learning related to improving students’
8eneral knowledge of ahatomy. Students also described thth the package allowed
them to relate their knowledge of anatomy to its practical application and to revise the
Subject. This is particularly relevant to the Movement Analysis package as it was
Originally developed as a revision aid to prepare for the practical viva. Although none
of the statements in the Likert scales related directly to feedback students referred to

Self-assessment and feedback in describing reasons for liking the package.
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Nearly all students found the presentation informative and that it fitted well with the
rest of their course material. It is generally agreed that well-designed learning
materials providing students with the opportunity for self-assessment and feedback
that are linked with their existing knowledge will encourage deep rather then surface
learning. The importance of this relationship has been well described by Race (1994),

Lawton (1996) and Entwistle et al (2000).

A surprising result of the open questions was the high percentage of students (41%)
Ieporting the applicability and relevance of the package to clinical or work-based
activities. The package was distributed to first year students who had no clinical or
Wwork based experience in their course thus far so it was not anticipated that the
Package would facilitate recognition of practical applications relating to this. Hoyles
et al (2000) describe the importance of students being able to relate theory to practice
and report that previous studies on nurses have shown that for many students theory
has no context or meaning. ;l’he authors comment that this was seen particularly in
Telation to students in the early part of their course when theory is delivered
irltransively before students have any clinical experience. It was also noted that
Students became bored and disillusioned with traditional theoretical study (Hoyles et
al. 2000). This is however the model used for many Health Science courses. At
Robert Gordon University, for example, the students® first semester is entirely
theoretical and delivered across course groups so that students have little exposure to
Clinical or work based expeﬁeﬁces and may feel unable to develop a sense of
Professional identity. These results would suggest that computer-based self-study
Materials such as the Movement Analysis package could contribute to addressing this

Problem. Although this package is delivered in the second semester, in profession-
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specific modules it might be advantageous to develop similar packages to support

earlier common modules such as pathology.

In order to determine areas of the Movement Analysis package requiring further
improvement and development it is also important to consider the features provoking
Most dissatisfaction. Strong disagreement was only expressed twice: once in relation
to the time spent being worth it and again in relation to the package helping revision.
The Likert scale revealed that 10 - 15% students felt there was not enough advice on
how to work through the material, it was not easy to navigate, not enjoyable, time
Spent was not worth it and they wouldn’t use it again in their own time. Reflecting on
Students’ equivocal and negative open comments may suggest reasons for these
feelings. Some students commented that their lack of use was due to their full
timetable or that they just preferred other methods of study. There were some students
Who described problems with the videos and encountered technical problems. These

Comments will help to focus areas in which the package should be improved.

Providing more guidance on how to work through the package would ensure no
Students are demotivated or disadvantaged through struggling to navigate through the
Materjal. It was thought that by a tutor introducing students to the package in a class
at the beginning of the module this, along with the instructions on the first page of the
Package, would be sufficient to guide students’ use. However it is possible that as the
Package was introduced early in the module students may not have developed enough
inSight into the topic to allow them to fully understand the way in which the package
Was to be used. If this was the case it could certainly effect the degree to which

Students used and accessed the package. Unfortunately information on use and access
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is unavailable for this package, as tracking information was not accessible through the
software used to create it. It is important to introduce the students to the package early
in the module to allow them to have flexibility in deciding when and how to use it.
Nevertheless, a more detailed reminder of the points covered in this session regarding
its use could be integrated into the on-line instructions and allow students to re-visit

this information as needed.

Other negative comments related to confusion regarding feedback and the marking
system; this may have resulted in some students feeling that it did not improve their
understanding. These comments, although few, will allow further improvement and
development of the package to ensure potential problems do not recur. Most of the
students’ suggested improvements required to the package were indeed related to
clarifying marking and feedback. The Movement Analysis packége software did not
employ the use of the recent version of Question Mark- Perception allowing
specifically tailored and detailéd feedback; Problems were also identified with the
cumulative scoring. Any future version of the Movement Analysis package based in
Question Mark Perception would have an improved marking and feedback facility for
the students by allowing feedback to be appropriately detailed and scoring to be more
reliable. Comparison of these features in relation to the other packages may show
whether marking and feedback in the Questioﬁ Mark Perception format is more
readily interpreted.
Reasons for .disliking the Movement Analysis Package were mostly related to
technical problems. Some students did suggest improvements suggested improving or
increasing access. Technical and access problems may have occurred during the initial

development stages of the package before the faculty moved to a newer building and
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better computing facilities. Comparison with the more recently developed packages
may uncover whether these factors remain problematic. Overall it is felt that the
package generally met its development objectives, although features requiring
improvement are:

> More detailed on-line instructions on how to use the backage.

> Improved marking and feedback |

> Addressing technical problems and monitoring student use and access.

Manual Therapy Package

This package was developed in response to suggestions made by the pilot focus
groups. Its purpose was to allow students to review the correct application of manual
therapy techniques through watching video. clips, listening to instructions and
answering self-assessment questions about their clinical application. Only 39 students
evaluated the Manual Therapy package therefore caution should be exercised in
drawing conclusions based on this small sample. The sar;xpieﬁ size was smaller as the
Package is specific to the physiotherapy course. . Evaluation forms were received
from only 20 of the 46 BSc (Hons) Physiotherapy intake 2003 students. All of these
Students were invited to the timetabled feedback session during which the on-line
Version of the evaluation form was used. There were some technical difficulties with
the server that prevented some of the evaluations from being submitted. Students were
also provided with a back up hard copy of the evaluation form and invited to complete
this version. It is possible that students didn’t want to complete a second evaluation
following failure of their original submission and that this contributed to the low
Tesponse rate. This highlights the importance of making available paper-Based back-
Up resources should technology fail. Furth;er evaluations need to be undertaken with

Other groups of these students to give credence to these preliminary findings.
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0v¢r 90% of students agreed or strongly agreed with the positive statements about
features of the Manual Therapy package. Seventy five percent of students liked using
the package. All students agreed that the information on screen was easy to read and
all but one student thought it was easy to navigate and informative. This suggests that
students found the package useable. The high proportion of students agreeing that the
Manual Therapy package has clear options and instructions, supports this assumption.
The information the students were required to read consisted of tﬁe instructions and
the questions. Information relating to Manual Therapy techniques and practice was
delivered through the video clips. It is reassuring that the video clips were also highly
valued. Kirschner (2002) suggests that study materials designed with integration
between visual and textual information that are clearly presented will reduce
€xtraneous cognitive load and allow students to develop long term cognitive schemas.
This will therefore improve their consolidation and understanding of the information
they are required to process. Application of these design principles to computer-based
learning materials may encourage students to adopt a'deeper approach to self-study
(Mayes 1997) . Students’ approval of the design of the Manual Therapy package

indicates that it should promote consolidation and understanding of the topic rather

than hinder it.

Most students felt that the package was a useful resource, which supported their
learning and revision and fitted well with the rest of their course material. Open
TeSponses supported the perceived positive effects of the package on learning,
Particularly in relation to general knowledge of Manual Therapy. Students’ positive

Comments mostly included reference to self-assessment and feedback features of the
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package in su.pporting their general knowledge and understanding of Manual Therapy.
Narciss (1999) has commented on importance of informative feedback in rﬁotivating
learners. A commonly-described advantage of computer based learning is in allowing
students to fail and retry while receiving prompt and relevant feedback (Race 1994;
Van der Velden 1999). It is therefore hoped that if these features of the package are
well designed then maximum benefits of this type of learning will be achieved. The
version of Questionmark Perception software used to create this package allows
tailoring of the content, type and delivery of feedback. The Manual Therapy package
thus provides a more highly valued form of feedback than the Movement Analysis
Package. Future use of Questionmark Perception software to improve feedback in the
Movement Analysis package would seem to be indicated particularly if this form of

feedback is equally supported by the Stroke package.

Clinical relevance of the Manual Therapy package was desirable, allowing students
access to study current and appropﬁate practical skills. Bahn (2001) has suggested
through demonstration and verbalisation of practical skills, aspects of a task not
Clearly visible can be explained. Kaufman (1997) has also suggested that role m’odelsv
have 5 major impact on students’ learning and thus it was important that the videos in
the Manual Therapy package reflected these characteristics. When asked how the
Manyal Therapy package affected the applicatioh of their learning 50% of students’
Positive responses related to the clinical relevance of the Manual Therapy package. A
high rate of positive responses indicate that the package was clinically relevant,
Allowed students to visualise and learn about Manual Therapy and enabled them to

test their knowledge suggesting the fulfilment of its requirements.
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The negative feedback from students about the Manual Therapy package will now be
discussed. Twenty three percent of students disagreed or strongly disagreed that the
Manual Therapy package was enjoyable to use. Strong disagreement was only
expressed 3 times in relation to navigation, consistency of procedures and the videos.
Although the Likert scale responses were extremely positive the percentage of
Students who liked (75%) and enjoyed (77%) the package was relatively low. It is
Possible that this may affect student motivation to use the packages so it will be
important to analyse these features in relation to the Stroke package to attempt to
understand possible reasons for this. It fs possible that differences in enjoyment may
be purely down to the subject matter being studied and not the constructiog or design

of the packages.

Almost one fifth of students found procedures within the package inconsistent. It is
Possible that the wider variation of question styles in this package compared to the
Movement Analysis package lead to this response. Students use this package later in
the course than the Movement Analysis package ‘and may have expected it to follow a
Similar structure. Provided students are confident in responding to these variations
Problems should not arise. Bull et al (1998) suggested that a lack of flexibility in their
- Software had led to students evaluating their self-assessment materials as too shallow.
It was hoped that by broviding variation in the qﬁestion styles this would challenge
the students in different ways and appeal to a broader range of learning styles which

®ould be advantageous for learning (Kolb 1984).

There were very few equivocal and negative comments made in response to the open

Questions. Comments were mostly general and unspecific in nature but there were
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three negative comments regarding confusion over the questions and feedback. There
were two reasons given for not liking the Manual Therapy package one relating to
access, the other from a student who also made the same comment when reflecting on
how the package had affected hisher learning. This comment revealed a lack of

understanding about how the package should be used:

“It hasn’t aﬁ"ected the way I learn 1 felt pressured to do well so I learned the answers
hot the understanding of the questions also the test could have been done without

DPractising as the questions were different.”

Even though this is an isolated remark it illustrates a superficial approach (Entwistle
et al 2000) to learning by this student who was obviously hoping that if the answers to
the question were rote learned they coufd just be reproduced in the test and he/she
Would do “well”. It is therefore unsurprising that the student was aggrieved that the
test version contained different questions and shows the importance of using
assessment methods to test understanding and application of knowledge they have
8ained rather than just recall of that knowledge. It is of concern that a student should
Consider rote learning of practical techniques acceptable as it is extremely important

for physiotherapists to apply techniques differently to patients depending on the

_Clinica] problems identified (C.S.P 2005). Although the test used to evaluate student

Performance following use of the packages was formative, it consisted of questions
Students would be likely to be asked in their summative practical assessment or on
Clinjca] placement. Through these assessments students lacking the ability to apply

these techniques appropriately may be identified.
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Students only gave two reasons for not liking the Manual Therapy package: one
student complained about the test version not counting towards the module mark and
the other found difficulty finding computers to access it. Although only 2 students
gave reasons for not liking the Manual Therapy package 25% of students said they did
not like using it. Examining the two reasons given allows identification of areas for
future development of the Manual Therapy package. The test version was deliberately
designed to be formative as at the time it was felt that evaluation of the package
should be completed before summative versions of the package were considered. The
Packages were not designed to replace conventional assessment methods but to
Provide a means of study for students allowing reinforcement of practical techniques.
It may be possible to devise a summative version of the package but this would
require further research. Difficulty in accessing computers may have been due to the
Package’s use of streamed video. This type of video clip required the students to use
only certain computers enabled to play the streamed clips due to an incompatibility
With the servers (video streaming was just being introduced in the university at the
time). This has now been rectified and students should be able to use the packages on

any of the university computers. These technical difficulties will be discussed further

In following sections.

FOrty four percent of students said they could sﬁggest improvements to the Manual
Therapy package. Most of the suggested improvements were related to increased or
improved access. Some of these comments related to the problems with the video
tlips identified previously. Some comments related to extending the package and
Suggested including links to other relevant information and further reading materials.

It wag intended, through delivering the package via the VLE, that other related
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materials would be available via the same interface as the package and that this would
provide an integrated repository for the course materials. This has been suggested as
an advantage of basing these materials within a VLE (Van der Velden 1999).
However other tutors are responsible for providing and 'maintaining the supporting
information for this module on the VLE and it may be that staff training is required to
facilitate the best use of this resource. It is hoped that evaluations such as this can
contribute to identifying these needs, which will be further discussed in following

sections.

In summary it is felt that the Manual Therapy package mostly fulfilled its
development objectives. Specific areas requiring further improvement and

development are:

> Ensuring students understand the context in which the Manual Therapy package is

to be used. .

> Continuing to ensure that students have access to the package on all the university

computers.

> Improving and extending links to other relevant material and providing training

for other module staff involved.
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Stroke Package

This package was also developed in response to suggestions made by students in the
pilot study that they would like computer-based materials which were based on
different patient conditions. Stroke was chosen as the first condition as students need
to visualise the features of this type of patient to fully understand the management
principles involved (Bernhardt et al 2001). Access to observational hospital visits
Previously providing this resource had become impossible to continue due to large
Student numbers. It was hoped that the Stroke package would therefore allow students
to visualise the clinical features, assessment and treatment of a patient suffering a
Stroke. Self-assessment questions were included to facilitate the testing of students
knowledge and understanding and allow consolidation of the information. Ninety-five
Students evaluated the Stroke package which is cqnsidered a reasonable sample size

from which to draw conclusions to inform the further development of the Stroke

Package,

At least 90% of students valued the features of the Stroke package and said they liked
Using it, Tﬁe most common reasons given for liking the Stroke package related to the
Video clips. All students thought there were clear instructions on how to use the
Stroke package and all but one thought procedures were consistent and information on
SCreen was easy to read. The results regarding consistency of procedures throughout
the package are marginally more positive than those of the Manual Therapy package.
There is an equivalent variety of question formats within the Stroke package to that in
the Manual Therapy package. Variety of question styles may therefore not be
TeSponsible for some students’ perceived lack of consistency in the Manual Therapy

Package as previously considered. As the Stroke package is used later by the students
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it may be that familiarity with these question formats has made them more accepting
of these variations. The Occupational Therapy students who evaluated the Stroke
package bhad not previously used either of the other packages and so were new to this
form of learning as there are no similar materials in their course up to this time. It is

therefore reassuring that they found these features of the package acceptable.

Ninety eight percent of students élso agreed or strongly agreed that there are clear
Options at each stage and that the package is easy to navigate. This suggests that
névigation and usability were satisfactory:which could lead to improved motivation to
use the package (Wolfson 1996). Navigation of the Stroke package was slightly
different from the Movement Analysis and Manual Therapy package, which employ a
Scrolling method of navigating through the questiops. The Stroke package, developed
Mmost recently, made use of navigation buttons allowing one question to be presented
to the student at a time. They can use the buttons to see how many questions there are,
to determiné which have been completed and flag up those they want to go back to
later within each package section. Presenting students with a minimum of extraneous
information and focussing their mental efforts on the task in hand has been shown to
have 5 positive effect on learning by reducing extraneous cognitive load while
facilitating the increase of germane cognitive load (Bodemer et al. 2004). It was
thought that some students may have difficulty understanding this method of
Navigation so detailed instructions were provided on-line to allow students to re-visit

them a5 required. Most students (97%) found the presentation of the Stroke package

Wformative.
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The videos were also an important component of the package as were features
relating to revision and learning. Over 90% of students thought the videos
worthwhile. The same high proportions also thought the Stroke package was a useful
resource which fitted well with the rest of the course material, helped learning and
revision. The largely positive attitudes of students towards these features suggest the
Stroke package fulfils its purpose. Students’ open comments provide further evidence
of positively valued features of the package. Most (84%) open comments made by
Students evaluating the Stroke package were positive. The majority of positive
Comments were made in reflecting on the learning experience with 74% of students
reflecting positively oﬁ the learning experience. Many commented on the positive
influence of the video clips. Again, students’ positive attitudes to the video clips
Suggest that use of clinically relevant materials usi_ng clinicians as role models has a
Positive effect on students perceptions of their learning experience. These findings
differ from those of Green et al (2003) who found that although students enjoyed
Using their learning materials, including videos, only 25% of students were very

Confident that these materials positively affected their learning. Again this re-enforces

 the assumption that thé package has fulfilled its development objectives in terms of

Providing a useful learning resource to support students learning within the Neurology

Mody]es.

Even though the results of the questionnaire evaluation of the Stroke package appear
Overwhelmingly positive, examining those features provoking disagreement and
Negative open comments will allow areas for improvement to be identified. Although
there were very few equivocal and negative open responses some of these referred to

the Package being too orientated towards physiotherapy. This was also given as the
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most common reason for not liking the package. These comments originated from thé
occupational therapy cohort. During development of the package it was hoped that
there would be common questions for physiotherapists and occupational therapists but
also profession-specific components containing physiotherapy and occupational
therapy activities and self-assessment questions as this format mirrors the module
delivery. The occupational therapy tutor involved with the module was on maternity
leave, and it was decided to wait for her return in order to develop the occupational
therapy components. It was unfortunate that a video could not be made which
included the occupational therapists at this point in the package development. During
this time, the version of fhe package delivered to the students was seen to represent
activities and self-assessment questions that would have relevance to both
professional groups but some students obviously fe_lt that it lacked the correct balance.
Some occupational therapy students did, however, comment that it enabled them to
see how their physiotherapy colleagues assessed and treated this type of patient. One
Could assume that if an occupational therapy component were developed it would
Similarly allow physiotherapy students reciprocal insight into this profession’s role
with these patients. Barnes (2003) stresses the importance of rehabilitation
Professionals understanding each other’s roles and maintains that a key principle of
Deurological rehabilitation is the close working together of all relevant health
Professionals. To ensure goals are set according to the needs and requirements of the
disabled isdividual, rehabilitation team members blur their own roles and work
together in an interdisciplinary fashion (Barnes 2003). Packages allowing students
inSight into the roles of their fellow team members before going on clinical placement

May therefore be valuable in helping to support this learning need.
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Most improvements suggested related to increasing or improving access (24%) and
extending the package (21%). The Stroke package suffered the same problem as the
Manual Therapy package regarding access to computers on which to play the video
clips (as previously stated, this has now been rectified). One student stated that they
could not access the videos from home, as they did not have broadband. It is hopéd
that with the rapidly expanding availability of broadband and decreasing price future
Students will not be disadvantaged in accessing these types of study materials. This
comment does highlight the assumptions made by package developers that students
Will have equal access to them. The improvement in accessing the package on the
University computers should go some way to ensuring that while on campus students
do have equitable access. Access from home could become more of a concern should
Students require or want to access these materials off campus, while on clinical
Placement for example. One BSc Physiotherapy (2003 intake) student did suggest that
this package be made available permanently. Following the evaluation, a group of
Students from the BSc Physiotherapy (2003 intake) cohort, who were about to go on
Neurological and musculo-skeletal clinical placements, requested that all the packages
be made available out-with the module links within the VLE. This, they suggested,
| Would then allow open access to revisit the material to support their studies while on
clinica] placement. Suggested extensions to the package, apart from the inclusion of
A occupational therapy section, included the development of similar packages for

Other neurological conditions and extension of existing question-topics to include

Neuro-anatomy.

A Minority of students (11%) felt that the time they spent using the Stroke package

Was not well worth it. Seventeen percent of suggested improvements related to the
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length of the package in terms of the study requiring too much time. It was hoped that
providing the package in sections would allow students to access single components
of the package when relevant. It is likely students thought that because the sections
were numbered in order, they should always start with section one and work through

them sequentially. Examination of the tracking data may allow further testing of this

assumption.

In summary, it is felt that the Stroke package fulfilled its development objectives. The

main areas requiring improvement and further development are:

> To include profession-specific physiotherapy and occupational therapy
components in the package.

> To ensure common elements are correctly balan_ced.

> To extend packages to include other neurological conditions.

> To investigate the use of these packages as a resource to support learning on

clinical placement.

Comparison of students’ attitudes towards the packages in relation to

age, gender, course group and package used.

This section discusses the comparisons made between ages, genders and course
groups of students regarding their attitudes towards the packages. Research suggests
that male students (Ford & Chen 2001; Hernandez-Jorge et al. 2003; Richardson
2001) and those with increased experience of computer technology (Van Dover &
Boblin 1991) have more positive attitudes towards e learning. Differences- have also
been found between different groups of students uéing the similar computer-based

learning materials (Vuorela & Nummenmaa 2004). Positive post-experience attitudes
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towards the learning environment are exhibited by students who adopt a deeper
approach to study (Jones & Kember 1994;Vuorela & Nummenmaa 2004). It is
important to investigate potential differences in attitudes to specifically designed
computer-based materials rather than just to computers in general. Groups of students
with negative attitudes using t‘hese materials may feel disadvantaged, de-motivated
and take a more superficial approach to their study. This has particular relevance to
courses such as Nursing, Physiotherapy and Occupational Therapy where the majority

of students are female and there may be a significant number of mature students.

Convenience and not randomisation identified the samples of different student cohorts
using and evaluating the packages. The sizes of each group also differed, as would
different students’ previous experiences educational levels and learning styles. The
résults of the group comparisons should therefore be interpreted with caution as these
other variables have influenced the results. The utilisation of these relatively small
Convenience samples may also have led to the non-normal distribution of the data and

therefore necessitated the use of non-parametric statistical tests which are less robust.

Age group comparison

The different age groups of students studied were those who were 27 and under and
those 28 and over. This division was determined by the use of the L.T.D.L
Questionnaire. Although this division does not represent that between typical mature
Students and undergraduate age groups this division was thought more representative
of those who may have been exposed to computers in previous educational
®Xperiences (at school) and those who had a more traditional educational background.

In retrospect, this division became less relevant as the study progressed with recent
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intakes of students over 28 having more experience of computer-based learning than
earlier cohorts did. Comparison between age groups for attitudes towards all three
packages revealed that most students both 27 years and under, and 28 years and over,

agreed with the positive statements about features of the packages.

There were slight variations observed in proportions of agreement and disagreement
for different features of the Movement Analysis package, but very few students in
both age groups expressed strong disagreement with statements about the Movement
Analysis package. Both age groups of students 'strongly agreed the Movement
Analysis package helped them to revise the subject. The younger age group of
students were statistically more likely to strongly agree that the Movement Analysis
Package fitted with the rest of the course materi_al than the older group (p=0.04)
although 64% of older student did agree that the Movement Analysis package fitted
With the course material. No other significant differences were found between age

groups regarding attitudes towards the Movement Analysis package.

There was some variation in the features of the Manual Therapy package valued by
the different age groups, but these did not follow any parficular theme such as
Navigation, usability or effect on learning. Students in the 28 years and over age group
tended to choose the options agree or disagree rather than those expressing strong
dgreement or disagreement, whereas a proportion of the younger age group chose the

Option of strongly agree. However, there were no significant differences in attitudes

between age groups towards the Manual Therapy package.
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Comparison between age groups for the Stroke package did not reveal any
preferences for particular features. There were no significant differences found in

comparison between age groups for the Stroke package.

Hernandez-Jorge et al (2003), found no significant differences between students in
different year group cohorts. This may lead one to expect that different age groups of
student would not differ in their attitudes towards specific computer-based learning
materials. Certainly for the Movement Analysis, Manual Therapy and Stroke
packages this would seem to be the case. These findings are at odds with other studies
which have found positive links between age and anxiety towards computer use
(Czaja & Sharit 1998; Hudiburg 1990). It was thought that there might be more
significant differences between the age groups in this study, rather than those found in
different year groups, as students were divided into age groups according to likely
Previous experience with computers in learning. Liaw (2002) found positive links
between experiénce with computers and attitude. It is, however, reassuring that both
age groups of students were positive about all the learning materials. It is hoped that
the structured introduction to the packages, designing the packages with specific
module learning outcomes in mind, and access to tutor support as required assisted in
Promoting these positive attitudes. Relating packages to existing learning materiéls
has been described as positively influencing students attitudes towards computer
based learning materials (Lawton 1996). Availability of tutor support has also been
Suggested to facilitate positive attitudes (Wolfson 1996). Older adults interacting with
Computers may have less anxiety if time constraints are reduced (Laguna & Babcock
1997), Allowing students to access and use the packages in their own time therefore

Possibly contributed to more positive attitudes. The only variation between age groups
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appears to be the extent to which the younger students chose the extremes of the
Likert scale about package features compared to older studeﬁts. Younger students also
tended to choose the extremes of the Likert scales about attitudes towards computers.
This tendency of younger students to choose extreme options has not previously been
reported in relation to the use of Likert scales. Findings suggest that age differences
are no lonéer relevant to students’ attitudes towards comphter—based self-study
Materials. Future studies should focus on identifying students’ prior levels of
confidence with computer-based learning and compare these with confidence post-

use,

Gender Comparison

Most Health Science professional courses attrapt a large proportion of female
Students. Research suggests that male students have more positive attitudes towards
Computer-based learning than female students (Ford & Chen 2001; Hernandez-Jorge
€t al 2003; Richardson 2001). Ford et al (2001) found that males learned more
effectively in web-based situations when the task they were required to perform was
Matched with their approach to learning. Richardson (2001) found more negative
Perceptions among female students working within a VLE than among males. While
Hernandez—Jorge (2003) found no significant differences in attitudes between genders
Where e-learning was concerned, they did find that women expressed more
adVantages in terms of learning and concerns regarding technical difficulties. Both
Studies found that women had greater concerns regarding isolation. It is therefore
iInportant to discover whether differences of this nature exist between different
8enders of students in relation to features of the packages developed in this study to

®0sure neither male nor female students are disadvantaged in their learning.
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Both male and Afemale students strongly agreed that the Movement Analysis package
would help them to revise the subject. There was some significant variation in
features of the Movement Analysis package valued by males and females. Females
were significantly more likely to agree or strongly agree that they enjoyed using the
package (p=0.03) than males. Females were also significantly more likely to strongly
agree that the package fitted well with the rest of the course material (p=0.036) and
that the time spent using it was well worth it (p=0.006). Although males did tend to

agree with these statements also.

Both males and females tended to agree with the positive statements about the Manual
Therapy package. For both males (48%) and females (46%) the most strongly valued
feature was the video clips. Although there were some variations in proportions of
agreement and disagreement between males and females for other features, no other

significant differences were found. .

The Stroke package did not elicit axiy significant differences in attitudes between
genders. Both genders tended to agree or strongly agree with the positive statements
about the Stroke package; There were some variations in the Stroke package features
valued by males and femalés, but these did not séem to follow any pattern in terms of

Usability, effect on learning etc.
The main difference found, in this study, between males and females related to

€njoyment of the Movement Analysis package, with females enjoying its use more.

They also expressed agreement regarding enjoyment of the other packages. Little
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disagreement was expressed by either gender towards positive statements relating to
technical aspects of the packages. Other variations between males and females did not
seem to fall into any discernible pattern. While some differences between genders
were demonstrated, atfitudes across genders tended to be positive towards all the
packages. These findings differ from previous studies which have found more
negative attitudes among female students towards computer-based learning
(Hernandez-Jorge et al 2003; Richardson J. 2001). Gunn et al (2001) suggest that
gender inequalities in computer supported learning, although previously of concern,
may be disappearing. They suggest that approaches to this type of learning may differ
between genders, but if adequate support is offered to both groups, equal participation
can be encouraged. They recommend the incorporation of self—tests in this type of
learning to support self-monitoring of performance. Results suggest that students
using the packages valued slightly different features, but both genders were positive
about their use. This seems to reflect the growing equality of attitude developing
among males and females towafds computer-supported learning. The inclusion of
Self-tests and amount of support students received through the packages’ integration

Within the modules may also have contributed to these findings.

Course group comparison

n 2 previous study medical students developed more neéative post-use attitudes
towards similar web-based learning materials than sociology students did (Vuorela &
Nummenmaa 2004). The course groups of students using the Movement Analysis,
Manuat Therapy and Stroke packages were therefore compared to investigate whether
Variations in opinions existed between them. Significant differences in opinion

between course groups would necessitate more tailoring of the materials to the
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requirements of these course groups rather than using the same computer-based
materials across courses. It was hoped that because the materials had been designed to
Support similar learning outcomes for all course groups that the packages would be

equally applicable to all course groups.

Generally all course groups evaluating the packages were equally positive in their
attitudes and opinions. No significant differences in opinion or attitudes were found
between the 6 course groups evaluating the Movement Analysis package. Attitudes
-across all groups were largely positive. MSc (pre-reg.) Physiotherapy (intake 2002)
and BSc (Hons) Physiotherapy (intake 2003) were the only groups to express any
Strong disagreement and this was not significant. Significant differences were found
in relation to the Stroke and Manual Therapy packages for the MSc (pre-reg.)
Physiotherapy (intake 2004) students. These differences, their possible causes and

Implications are discussed in the next sections. B

The Manual Therapy package was evaluated by two groups of physiotherapy students.
Most students in both course groups tended to agree with positive statements about
the packagé. However BSc (Hons) Physiotherapy (intake 2003) students were
signiﬁcantly more likely to agree that they enjoyed using the Manual Therapy
Package than MSc (pre-reg.) Physiotherapy (intake 2004) students. The Stroke
Package produced a similar variation in opinions. Significant differences were found
for several features which were less valued by MSc (pre-reg.) Physiotherapy (intake
2004) than the other two groups of students, BSc (Hons) Occupational Therapy
(intake 2003) and BSc (Hons) Physiotherapy students (intake 2003). MSc (pre-reg.)

I)h}’Siotherapy (intake 2004) students were-more likely to disagree with BSc
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Occupational Therapy (intake 2003) students that the Stroke packages helped them to
learn (p=0.009). They were significantly more likely to disagree that the Stroke
Package was enjoyable (p=0.008) and the videos supported their learning (p=0.015)
than BSc (Hons) Physiotherapy students (intake 2003). This group of MSc students
was also more likely to disagree that time spent using the package was worth it, the
Stroke package was a useful resource and they felt more confident towards computer
assisted study materials than both other groups of students. There were no significant
differences in attitudes between the BSc (Hons) Physiotherapy and Occupational

Therapy (intake 2003) students for the Stroke package.

Students from the MSc (pre-reg.) Physiotherapy (intake 2004) were certainly more
hegative than the other groups.in their views r‘egarding the Stroke package and in their
enjoyment of the Manual Therapy package. Vuorela et al (2004) also found
differences in attitudes between different course groups using web-based learning.
They suggested the reason for the‘ more negative attitudes exhibited by one group was
due to facilitation of this group by a less experienced tutor. This was not the case for
the R.G.U. students evaluating the Stroke and Manual Therapy packages. The
introductory and evaluative sessions were conducted in all cases by the investiga{or,
and the core neurology modules teaching teams remained the same for all groups
Using the Stroke package. Lack of variation in the neurology modules teaching teams
Should contribute to more consistency of learning experience for the three groups of
Students. However some of the teaching for the BSc (Hons) courses was shared
between Physiotherapy and Occupational therapy students which may have promoted
More positive attitudes to the subject generally in these students. To try to identify

Other reasons for these differences, the module and course evaluations for these.
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groups of students were examined. These evaluations revealed that the MSc (pre-reg.)
Physiotherapy (intake '2004) group had given many aspects of their course and
modules negative evaluations. The main problems these students identified related to
last minute timetable changes and module organisation. They were generally very

hegative about the course as a whole.

“Workload inconsistent and poorly timetabled. At times there were. gaps in the
Semester were workloads were low and towards a placement or an event the workload
would increase vastly.”

“The organisation of timetabled lectures and practical classes also needs to be

refined.”

“It appeared that the organisation of the course suffered with the intake of a larger
humber of students in the year below, as from their start date it seemed that aspects of
the course were disorganised.”

(MSc (pre-registration) Physiotherapy intake 2004 Module Evaluation R.G.U.)

Staff problems contributed to these organisational issues, but these have now been
Tesolved and most of the problems‘ addressed. It is interesting to note that these
Students did not complaiﬁ or make negative comments about the computer-based
le'dl'ning components in their module or course evaluations. It is thought that the
Students® generally negative feelings at the time contributed to their more negative
®valuations of the packages than the other groups. This study did not inclgde analysis
Of information from the module and course evaluations, as a specific package

®valuation was designed. It may be useful in further studies to compare specific
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package evaluations with overall module and course evaluations to allow more depth
of information and analysis about the experiences of particular course groups,

possibly affecting their perceptions.

Despite these anomalous differences in attitudes from one course group, it is
reassuring that there were no other significant differences found between all the other
groups evaluating the packages. It is particularly encouraging that the BSc (Hons)
Occupational Therapy and Physiotherapy (intake 2003) groups did not differ in their
opinions of the Stroke package, as they shared the teaching for this module. There
were concerns that their opinions would differ due to the fact that no specific
occupational therapy component had been included, and some comments from the
occupational therapy group relating to the package did indeed suggest a bias towards
physiotherapy. Despite this it is still considered necessary to incorporate multi-
professional components into this package. This will better reflect clinical practice

with this client group as previously discussed (Barnes 2003).

Package Comparison

Design features of each package were Slightly different as advances in technology
Were incorporated into the development of each. Consequently as the Stroke package
Was the more recently developed it was thought that features such as access, feedback
and navigation may be more positively valued by students evaluating this package. To

determine whether this was the case attitudes to features and open answers for the

three packages were compared.
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Some groups had to be excluded from statistical comparison between the packages.
Students in these groups had evaluated more than one packages and therefore should
have been compared using a between subjects test. This type of test requires the
ability to match the data for each student across their evaluations of the packages but
as evaluations were conducted anonymously this was not possible. It was felt that
maintaining anonymity of the evaluations took priority as this would help to ensure

more honest opinions were given by the students (Cohen et al 2000).

Students evaluating all three packages mostly agreed with common positive
Statements about features of the packages. All packages elicited similar proportions of
Positive, equivocal and negative open comments. Eighty percent of comments about
how the packages had affected students’ general knowledge were positive, as were
7% of comment relating to the packages’ effects on understanding and 89% relating
to the packages’ effects on applicétion of knowledge. The Stroke package elicited no
Strong disagreement with any positive statements about features, and also elicited the
highest proportions of strong agreement for most features. Students evaluating the
Manyal Therapy package exhibited | significantly more disagreement (p=0.01)
Tegarding clarity of instructions for using the package than those evaluating the Stroke
. Package. It is therefore evident that the format of the Stroke package provides the
Optimal design for these self-study materials. Students evaluating the Stroke package
+ ®xhibited significantly more strong agreement regarding the contribution of the videos
10 their learning than those evaluating the Movement Analysis package did although
Students evaluating the Manual Therapy package also had positive attitudes towards

the video clips. Significantly strong positive attitudes towards the videos in the Stroke
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Package may be due to the depiction of a real patient with this condition rather than
having to imagine how the features of the conditibn would present. The findings do
not necessarily indicate that the video clips in the Manual Therapy package were of
less value as students were reviewing techniques they had already seen in practical
classes. It is still a valuable use of the technology to allow students multiple exposure

to these images to re-enforce their learning (Spiro et al. 1992).

Students evaluating the Manual Therapy and Stroke packages were also asked to
reflect on the learning experience, and 79% of students described this as positive.
Students related positive learning experiences to self-assessment and feedback for the

Manual Therapy package and the video clips for the stroke package.

Students identified different features of the packages as contributing to their general
knowledge. Revision and re-enforcement of knowledge was identified most
-Commonly as the package featﬁured contributing to positively affectjng general
knowledge of movement analysis. Self-assessment and feedback were the package
features most commonly identified as positively affecting general knowledge and
Understanding of manual therapy. The video clips were the package features most
Commonly identified as pbsitivély affecting general knowledge and understanding of
Stroke. For all packages, the factor most commonly idenfiﬁed as positively
_ Contributing to the application of learning was their relevance to work-based / clinical

activities.

Although there were relatively few equivocal or negative comments regarding the

Packages® effects on general knowledge, understanding and application, they tended
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to be general. Students evaluating the Movement Analysis package also mostly

suggested lack of use as a contributing factor in limiting their understanding.

Pure acquisition of knowledge is associéted‘with superficial learning. Ellington &
Earl (1996) and Entwistle et al (2000) recommend trying to facilitate deep rather than
superficial learning. Self-assessment has been suggested as a useful method for
facilitating deeper approaches to learning (Jones & Kember 1994; Ward 1998).
Relating different areas of knowledge has also been identified as an important
difference between deep and surface learners (Marton & Saljo 1976). Students’
identification of these features as positively affecting their learning with the
Movement Analysis and Manual Therapy packages suggests that a deep approach to
learning with this material has been achieved. Nevertheless, as Ward (1998) found, it
is not clear whether it is the materials themselves which are facilitating this approach
Or whether the students are those who would tend to adopt a deep approach

regardless.

It is unsurprising that the feature identified as préviding the greatest contribution to
learning for the stroke package was the video clips. It was anticipated that the
development of the stroke package would, most importantly, allow students to
Visualise the clinical features, assessment and treatment. of Stroke. Though
Visualisation of normal functional movements and manual therapy techniques were
also developmental objectives of the Movement Analysis and Manual Therapy
Packages (respectively), students studying these subjects also have access to these
Visualisations in practical classes within the modules. Most students studying the

Neurology module will not have seen a stroke patient, for reasons described in the
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chapter on developmenf of the Stroke package. The Stroke package not only provides
this opportunity, but also provides continual easy access to review the dynamic visual
features of this type of patient during the course of the teaching. The value placed by
students on this visualisation suggests that the provision of packages containing clips
of other conditions may also be of benefit for their learning; with students suggesting
this themselves. It might be thought that it would be enough to provide a videodisc or
tape of different patients rather than embed the videos within a self-assessment
Package, but these resources would have to be held in a library, and administered to
Students. Basing the clips on the VLE allowed easy use and access to the clips and
this was also valued by students. One could provide this ease of access to the clips by
Purely basing the video clips in the VLE without any related questions. A comparison
Was not carried out to see if .this delivery mode would have elicited the same positive
attitudes as the complete package. However, it is well established in the literature that
the inclusion of self-assessment enhances the learning experience (Cennamo &
Dawley 1995; Ellington & Earl 1996; Entwistle et al 2000; Percival et al 1993; Race
1994; Rowntree 1990; Schuttenberg 1984; Ward 1998). Interactive video clips,
integrated with other course materials, have been shown by Zhang et al. (2006) to

Promote higher learning performance and satisfaction than non-interactive video, no

Video and traditional lectures.

Age groups, genders and course groups of studeﬁts did not differ greatly in their
attitudes towards different features of the packages. The main difference found was
the more negative attitudes of the MSc‘ (pre-reg.) Physiotherapy (intake 2004) towards
the Manual Therapy and Stroke packageé, and reasons for this have already been

discussed. The Stroke package compared significantly more favourably in terms of
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clarity of instructions and benefits of the video clips. As the Stroke package was the
more recent of the packages to be developed and evaluated it is therefore perhaps
unsurprising that this package seemed to elicit the most positive feedback and
performance from students. These findings are promising as the purpose of the study
Wwas to provide self-study packages to supplement students learning and their
evaluation should provide information contributing to their further development ad
effectiveness (Draper et al. 1996). This suggests that further packages of this nature -

should be developed to enhance students learning experiences.

This section describes the students’ reported effects of the packages on their learning.

To discover actual effects on learning, student behaviour with the packages and scores
achieved in self-study and test versions were compared and correlations analysed.
This could only be achieved with packages where tracking data was available, the
Manual Therapy and Stroke packages. Analysis of this-tracking data provides
information about whether leaminé improved with use of the packages. This data also
Contributes to confirming whether further package development of this nature should
take place. The views of students are also compared in relation to the different options

for delivery of the subjects supported by the computer-based self-study packages.
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Students’ preferences in relation to types of delivery for Movement

Analysis, Manual Therapy and Stroke.

The favoured method of delivery for all subjects was ﬁe practical class. This was
Particularly so for students evaluating the Manual Therapy package, as they differed
highly significantly from students evaluating the Movement Analysis package
(p=0.004) and the Stroke package (p< 0.01) in the proportion of students’ top rating
this delivery method. It is unsurprising that students rated practical classes so highly
for studying Manual Therapy, as it is a subject which requires the physical, practical
application of manual techniques. The web-based packages were never intended to
replace the conventional teaching of these subjects, but to provide another method of
self-study to support this. Students evaluating all the packages, on average, ranked
Web-based delivery third after face to face instruction. All students rated paper-based
learning as their least favoured form of study across subjects. It is probable that before
these packages were provided, student self-study would have consisted of the
traditional paper-based activities of reading and making notes. Negativity towards this
type of paper-based study could de-motivate students towards self-study activities,
Which have been identified as important to the learning process (Rowntree 1990).
Acceptability of web-based learning as a better alternative to paper-based study
Supports the need for continuéd package use and development to continue to support
and motivate self-study in these subjects. Research on leamning styles of students
Suggests that a variety of learning styles should be catered for rather than trying to
Match learning styles with delivery methods (Bonham 1988). Continued provision of '
these packages will provide an acceptable vehicle for a different method of study to
be employed by students and cater for wider range of learning styles than traditional

Methods alone.
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Face-to-face teaching was most commonly ranked second. Students seem to prefer
delivery methods with direct involvement from the tutor, as there is the option to ask
Questions to clarify understanding. Other investigators recognise the potential for
students to feel isolated when using computer-based learning (Dewhurst et al 2000;
Richardson 2001). Dewhurst et al (2000) suggest that if computer-based materials are
used to replace conventional teaching, then back up tutorials should be offered. They
Suggest that students may be more accepting of computer based learning if they know
tutor support is available even if they choose not to make use of it. An on-line
discussion group was available to the students as a help-line, but was minimally used.
Students may not have made use of this back-up facility as they were also receiving
their usual lectures and tutorials within the module, and may have felt able to discuss
issues with the module teaching staff in this forum. It is possible that this question
Prompted students to consider the possibility that some of their conventional pragtical
and face-to-faée sessions might Well be replaced with computer-based materials if

they ranked these too highly, although this was never suggested. The subjects |
Supported by these packages will always continue to require practical sessions, as
Students need the opportunity to develop their kinaesthetic and behavioural skilis to
Prepare them for clinical practice. It is possible that in the future, if distance learning
Components are required within postgraduate courses for continuing professional
development (CPD), that some face-to-face lectures could be replaced by on-line
activities. These may include the use of videoconferencing lectures allowing students
& different sites to ihteract with a lecturer who could be anywhere a web-cam is
available. Students may also be directed to study independently with on-line self-

ssessment activities allowing confirmation- that leaming outcomes have been
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achieved or identification of areas requiring further study. It is therefore important for
students to become familiar with on-line learning activities in order to alleviate
anxiety with this form of learning so that they are more prepared for lifelong learning

and CPD, which is increasingly making use of this technology.

The CD-ROM method of delivery tended to be ranked fourth by the majority of
Students. During the early stages of evaluation some students suggested the packages
should be delivered via CD-ROM. It is a reflection on the recent improvements in
broadband access and university computing systems that web-based learning is now
preferred to this form of delivery. The main advantage of a web-based platform for
these types of packages is that they can be regularly improved and updated. Another
benefit is in the ability of certain assessment systems to employ tracking of students’
use. Previous studies evaluating computer-based ieaming packages (Buchowski et al.
2002; Kohlmeier et al 2000) have relied on submission of students’ self—repofted use
on floppy disc. This information is highly unreliable, as students may well report
more use than actually occurred in order to pleas°e their tutors. The study conducted
by Kohlmeier et al (2000) reported only 67% of the returned discs to have readable
files. As tracking facilities improve, this data can be used to develop a greater
Understanding of how students use these materials and how they best contribute to the

learning process. The next section will discuss the results of the tracking data

Collected in this study.

Students’ activity with the Manual Therapy and Stroke packages

A total of 58 students used the self-study version of the Manual Therapy package. The

Number of attempts at using the Manual Therapy package ranged from one to nine,

323



with the average number being three. The amount of time spent using the Manual
Therapy package ranged from nine minutes to almost four hours. The average amount

of time spent by students using the Manual Therapy package was 43 minutes.

The different sections of the Stroke package are considered as separate packages but
overall the number of attempts ranged from one to eight. The average time spent on
€ach section ranging from 15 to 30 minutes with the first section of the package being
most commonly accessed. It is likely that students tended to access this section first
even though they were instructed to access the different sections, as they felt

appropriate.

The number of attempts and time spent using the Manual Therapy package is
disappointing, as students taking the related module are advised to complete 50 hours
of self study on the BSc (Hons) Physiotherapy course and 90 hours self study on the
MSc (re-reg.) Physiotherapy courée (Robert Gordon University 2006). These results
are even more disappointing for the Stroke package. Students taking the related
module are similarly advised to complete 50 hours of self study on the BSc (Hons)
Physiotherapy and Occupational Therapy course, and 90 hours of self study on the

Msc (re-reg.) Physiotherapy course (Robert Gordon University 2006).

These findings are perplexing given that the student evaluations were so positive for
both of these péckages. It is possible that some students accessing the package did not
Submit their self-test answers so are recorded as unfinished. These students could not
be counted in the study data, as their results were incomplete. Feedback is withheld

until answers have been submitted which should encourage students to submit their
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answers. Students using the Stroke package reported that the feature they most valued
was the video clips. Access levels may appear relatively lower for this package as
students may be using the package just to look at the clips without completing any of
the questions and thus not perceiving the need for feedback. Students may also have
chosen to work on the self-study packages in small groups, but the tracking facility
would record this as one student. Students were not required to use individual log-ins
for the self-study packages to avoid them feeling that their privacy was being invaded;
they were however asked to volunteer their matriculation number as an initial
qQuestion. Most students using the package entered their number, and there were less
than five unrecognisable records recorded for each package that were excluded form

the data.

Some of the reasons given by students in their equivocal and negative open
comments related to lack of use due to an already full timetable. Students’ timetables
are constructed with study time in mind and this perception possibly reflects an
Inability of some students to organise and prioritise their time effectively.
Recommended access times and a study plan could be included in the instructions of
each package. It should be made clear, however, that these are guidelines and that
Students may adopt a flexible approach to learning to encourage responsibility for
their own learning (Knowles 2000). Students could use the guidelines to identify
Whether they are meeting the required amounts of self-study and allow further support

for students who identify a problem in completing the recommended amount of self-

Study,
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It may be that some students accessed packages once, to diagnose gaps in their
knowledge and, although appreciative of the design and features, decided that they
preferred another method of study. Nevertheless, only two students evaluating the
Manual Therapy package and four students using the Stroke package declared that

they preferred another method of study.

Following the module, the BSc (Hons) Physiotherapy students asked for all the
packages to be made available for their year outwith the module link in the VLE. The
students had identified that they may be useful for revision before and during their
clinical placements. It may be that students only recognised the need for further self-
Study in these areas after completion of the module, when they had received their
Summative assessment grades, or were more motivated by the prospect of being
Questioned on these subjects and demonstrating their practical skills on clinical
Placement. Fourteen percent of the positive comments made by students using both
the Manual Therapy and Stroke packages made reference to their relevance to
clinical/work based activities. Seale et al (2000) investigated the motivatiopal effects
of assessment in Physiotherapy and Occupational Therapy stﬁdents, and found that
Motivational features of assessments included the relevance of the assessment.
Students identified two clinical placements as two out of the three most motivational
assessments. Continued provision of the packages to students once they have
Completed the modules for use before and during clinical placements may show a
change in the amount of access, which would be worthy of further investigation.

The Manual Therapy and Stroke tests were not summatively linked to the module

Mark, and this could also have had a de-motivating influence on students’ use of the

Packages. As one student commented: -
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“It was added pressure, the score doesn’t even go towards our final grade for second

year,”

(BSc (Hons) Physiotherapy)

This statement reveals evidence of a strategic approach to learning which has been
described by Entwistle (2000). This approach is taken by students who strive to
achieve to meet the assessment requirements of the course through their learning
activities rather than a deep approach taken by students whp have a desire to really
understand the subject regardless of the assessment. It is particularly important in
vocational courses that students do not compartmentalise their learning by purely
focussing on passing the module assessment. Students adopting a deeper approach by
seeking to thoroughly understand the subject may be more able to transfer and apply
their knowledge to new situations such as clinical placement. To encourage self-study
in students adopting a strategic approach, and facilitate deeper learning, use.could be
made of mandatory tests relating to self-study activities. El Tigi (2000) also suggesfs

that a lack of mandatory use could be responsible for decreased motivation she found

1n students using course web sites.

Students on the MSc (re-reg.) Physiotherapy course are required to complete module
portfolios as a record is of the different learning activities they have successfully
Completed during each module. They are also required to reflect on these activities.
MSc (re-reg.) Physiotherapy students evaluating the Manual Therapy and Stroke
Packages were required to submit a report of ‘their successful completion of the test
Version for their portfolios, although this did not contribute to their overall module
Mark. It would be useful to discover if these students used the packages more thanl

Students did who were not required to submit their successful test versions. If this was
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indeed the case submission of a successful test version of the package with reflection
on the learning activity may provide a motivating influence to increase use of the self-
study version as well as proving a useful learning exercise in itself. Reflective practice
is considered important to develop deeper learning and higher-cognitive skills. Its use
is currently being actively promoted within CPD activity required by Allied Health
Professionals in order to demonstrate updating of skills required for these

Professionals to continue to be registered to practice (The Chartered Society of

Physiotherapy 2003).

‘Lack of use of the packages may also be due to students’ inability to identify an
obvious relationship between the self-study materials and the assessed course work
and Objective Structured Practical Examination (OSPE) for both subjects because the
format of assessment differs. Some students using the Movement Analysis package
gave the link between the self-study package and the summative assessment as a
reason for liﬂng the package, but no students in either the Manual Therapy or Stroke
evaluations identified this aspect of the packages. Green et al (2003) identified a peak
in package multiple-choice-question (MCQ) use immediately prior to the subject
€Xamination using similar tracking facilities. It is not reported whether the
€Xamination was also in an MCQ format (Green et al. 2003). It was thought that
Students would particularly benefit from using the packages in preparation for the
OSPE and further study of the dates and times of access would allow investigation
into whether use does indeed increase before assessment. If package access were
€xtended to support preparation for clinical placement, this could also be ‘monitored.
Green et al (2003) that found only about half of the students using the MCQ’s

accessed the related video clips. They suggest that this could have been due to
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technical problems with the clips, in particular when accessing them from home.
Students evaluating all three of the packages, currently under investigation, identified
some technical problems with accessing the video clips, and this would have
negatively affected re-access to the packages after initial use. Now that these

technical glitches have been resolved it is expected that access levels will improve.

It was also hoped that the module teaching teams who had been involved in making
the videos and reviewing the self-study materials would remind and encourage
students to use the packages. Informal feedback from these tutors confirmed that this
was indeed being done but tutors were not confident in accessing the packages
themselves, which may have led to them being less familiar with their content and
Operation and thus less able to support students’ use during the modules. While staff
involved in the modules were enthusiastic about the development and implementation
of the packages, it is clear from the tracking information that none of them acéessed
the packages without supervision from the evaluator. Lack of tutor experience with
this type of resour;:e has previously been identified as a possible reason for students’
hegative attitudes towards web-based 1eafning (Vuorela & Nummenmaa 2004). Staff
attitudes to this type of learning and skill gaps must be addressed through adequate

training and encouragement in order to allow them to support their students’ use of

these resources.

It is clear from the amount of access demonstrated by the students that steps need to
be taken to encourage increased use of these self-study materials if they are to
Continue to be developed and extended. This could take the form of more clearly

identifying links between the subject material and the practical assessment, and
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reminders by module leaders more familiar with the packages to access relevant
sections of the packages as topics are addressed through the module. The test version
could be incorporated into module portfolios, and access extended to allow
preparation for clinical placement. Evaluation should include identification of peak

times of use in relation to assessment times and clinical placements.

Comparison of self-study and test scores with attempts and time spent using the
packages

Comparison of students’ use and scores must again take the small convenience
samples used into consideration. Again group sizes and characteristics for students
using each package differed and results of the group comparisons should therefore be
interpreted with caution as these other variables may be influencing the results. The

data is not normally distributed and therefore necessitated the use of less robust non-

parametric statistical tests.

Half of the comparisons made for relationships between number of attempts and
amount of time spent with self-study and test score showed a positive correlation (p=
0.29 to 0.89). Strongest correlations were found between improvement in score and
number of attempts for both the Manual Therapy and all sections of the Stroke
package it is therefore suggested that the following null hypothesis is rejected:

There is no statistically significant linear relationship between the number of attempts
and the students’ improvement in self-study score.

It is suggested that the following alternate hypothesis is accepted:
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There is a statistically significant linear relationship between tﬁe number of attempts
and the students’ improvement in self-study score.

This relationship was positive in all cases.

There was a positive correlation between improvement in score and time spent for the
Manual Therapy péckage. It is therefore suggested that the following null hypothesis
is rejected for the Manual Therapy package:

There is no relationship between the amount of time the sfudent uses the package and
the students’ improvement in self-study score.

It is suggested that the following alternate hypothesis is accepted:

There is a statistically significant linear relationship between the amount of time the
student uses the Manual therapy package and the students’ improvement in self-study
score.

This relationship was positive in all cases.

Only two out of the four sections of the Stroke package showed statistically
significant correlations between improvement in score and time spenf this would
suggest that the null hypothesis cannot be rejected i.e.

There is no statistically significant linear relationship between the amount of time the
student uses the Stroke package and the students’ improvement in self-study score.
There were no statistically significant correlations between test score and either time
spent or number of attempts for the Manual Therapy package and only one section in
each of the section of the Stroke package showed significant correlations. Therefore
the nuli hypothesis cannot be rejected for either the Manual Therapy or Stroke
packages i.e.

There is no statistically significant linear relationship between the amount of time the

student uses the package and the students’ summative test score.
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There is no statistically significant linear relationship between the number of attempts
and the students’ summative test score.

All significant correlations were positive. Positive correlations for improvement in
self study score and number of attempts suggest that the more times students accessed
the packages the better they became at answering the questions. This could mean that
students were rote learning the answers to the questions after receiving feedback.
While this may have occurred to some extent it is unlikely to have made a major

contribution to improvement in score due to the complexity and extent of the content.

There were also positive correlations for time spent and improvement in self-study
score in most packages. This would again suggest a positive effect of the package on
learning, however this could also be attributed to students taking more time to rote
learn their feedback. Correlations for time spent compared with self-study score are
not as strong which may suggest students are not spending a long time learning the
answers to the questions. It is likely that students are accessing the self-study
packages and completing only those questions they feel they need or want to,

therefore taking less time.

The tracking facility calculates the percentage score out of the total mark available
rather than out of those answered, which will pénalise those students who decided to
complete only a proportion of the questions. A more in-depth analysis of time spent
on each attempt and number of questions answered would give a clearer picture of the
patterns students adopted while using the packages to study and this should be

considered for further research. It may be of benefit to discover whether adjustments
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to the tracking facility can be made to allow percentage scores to be calculated from

those questions answered as well as the total score available.

It is disappointing that only two sections of the Stroke package showed a significant
positive correlation between time spent or attempts compared to the test score. If a
stronger relationship between these variables had been found it would suggest that
there was transfer of learning from the self-study version to the test version.
Assumptions from this data about the effect of the self study package on test score are
not totally justified as the students were also receiving conventional teaching on the
subjects, which would contribute to their knowledge and understanding of the subject.
The test itself could also have affected the correlation although care was taken to
ensure similarity with the self-study question format and relevance of the questions in
relation to the module and self study materials. The Stroke test was not normally
distributed. The range (41-100%) and mean mark (77%) for the Stroke test were quite
high with all students passing the test. This does indeed suggest that the test did not
challenge students enough. The Manual Therapy test results were normally distributed
and the range (14-77%) and mean (50%) suggest that this test was appropriate to test
the students’ knowledge of the subject. Further in depth anélysis of test items with
larger numbers of students would allow any rogue questions to be identified and the

test to be adjusted accordingly.

Analysing the results of the module assessment in relation to use of the self-study
materials could provide further information to support correlations with test score and
transfer of learning. The module assessments include written coursework testing

higher cognitive learning outcomes of the module such as discussion and justification
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of treatment choices. This was not the purpose of the current self-study packages, as
e-learning materials of this nature require students to undertake more discursive
activities. The provision of discursive on-line resources may be useful for facilitating
this type of learning in distanqe learning environments but on campus tutorials and
workshops fulfil this requirement. Practical assessments (OSPE) are used to assess the
learning outcomes more closely associated with the self-study packages. These
assessments are graded as pass or fail and it was felt that this measure would not be
sensitive enough to detect correlations with number of attempts and time spent using

the packages.

The package exhibiting most positive correlations was the first section of the Stroke
package this would seem to suggest that this package was most effective in
facilitating learning. However the highest number of students used this section of the
Stroke package. Less significant correlations are demonstrated for those packages
accessed by only a few students, and therefore continued evaluation of this nature
with a larger sample size will be reciuired to demonstrate meaningful differences.
Sample sizes required to provide statistically significant cor;'elations between those
variable where correlations were not significant may be calculated from statistical

tables (Fisher & Yates 1974).

These early results are encouraging as significant correlations were found between
package use and effect on learning, all of which were positive. It is difficult to make
comparisons between these results and those of other researchers as very little
research has been carried out using tracking of student use. Ward (1998) used log-in

data to compare students’ activity with different e-learning materials to their learning
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styles. He also found self-assessment use disappointing. Students who were deep
learners tended to use the self-assessment tests more than those who were surface
learners did. Subsequently he found a tendency for those who were deep learners to
score better in their test than those who were not. It remains difficult to say whether
this was a positive effect of the e-learning materials or just due to them being used
more by those who were more able students. This may also be the case in relation to
the positive correlations found in this study but if all types of learners can be
motivated to use computer-based self-study and assessment more then improved long-
term results may be seen. It must be remembered that these results are not transferable
to similar materials used in other courses but apply only to the packages investigated

supplementing these modules.

In summary the tracking data suggests that continued use of the self-study packages
promotes learning of the subjects they support. Further research with larger samples is
required to determine how access levels can be improved and whether a relationship
does indeed exist between usé of the packages and transfer of learning to a test
version of the package. A more in-depth analysis of the tracking data may allow a
greater understanding of how students use the packages to achieve the greatest effects
on learning. This information will allow further optimum development, integration

and implementation of the packages.
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Recommendations for Further Developments and Future research

Methodological developments

Overall it is felt that the method employed was appropriate to achieve the aims of the
study and where possible steps were taken to control for extraneous effects
influencing the data. It is felt that some conclusions can be drawn from the results in
relation to students’ attitudes and use of the packages but that future studies should
refine this method to allow a deeper understanding of this and firmer conclusions to
be made. Ideally comparative studies should have a large representative population
and be subject to a randomised-controlled trial. Randomisation eliminates bias and
equalises known and unknown prognostic variables such as previous educational
experience. It can also provide a baseline for statistical testing by equalising groups.
Half of the randomised participants would be protected from any unforeseen adverse
effects of the intervention being tested. Randomisation in this type of study may not
be expedient in terms of time as technology advances so quickly that to maintain a
controlled state for a period required to generate a large enough sample technology
could overtake the packages being tested. Students may volunteer to take part in the
trial because they are keen to use the new technology but they may become displeased
if assigned to the control group and thus withdraw from the trial affecting equity and
comparison of the groups. It would be practicaliy impossible to ensure that the control
group remained unexposed to the computer-based versions of the self-study packages.
If students in the control group decided they wanted to access the packages it would
be impossible to control this even with geographical isolation, as they are web-based.
Passwords would not guarantee exclusivity of use either as these can easily be shared.

As previously stated the aim of this evaluation was not to compare packages to
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traditional self-study methods but to evaluate whether they had achieved their desired

objectives.

Attitudes and confidence with computer based activities should be compared before
and following package use to determine effects of the package on these. It would be
interesting to know whether students who are more positive are also those who are
more confident and whether in tumn this affects how students use the packages. In
order to compare these variables one would need to be able to link the evaluation
form to the individual using the computer’s tracking data. This may mean a lack of
anonymity in the evaluation influencing the honesty of students’ responses to the
questionnaire if they thought their tutor was able to identify their comments. This
could be overcome in future studies by using different investigators to administer and
analyse the questionnaires who are blind to the identification numbers of students.
This would also enable between subject comparisons to be made for the same students

using different packages.

As previously identified the use of small convenience samples meant that data was
“hot normally distributed and non-parametric tests had to be employed in statistical
comparisons. These samples are not necessarily representative of the larger
population and use of the packages in other universities may produce different results.
The packages however were designed with the learning outcomes of the courses at
Robert Gordon University in mind. Lewis et al (2001) suggest that the ultimate
judgement of the efficacy of computer based packages is how well they meet their
intended objectives and the results of the study suggest that they meet their

development objectives and the needs -of these courses. Samples sizes could be
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increased through the continued evaluation of the packages with successive groups of
students on these courses. It would however be valuable and interesting to discover
whether the packages were also of use to other similar courses in different
universities. A multi-centre evaluation would further increase the sample size and
allow valuable comparisons to be made between similar groups of students, allowing

results to be generalised to the larger population of health science students.

Ward (1998) was able to discover which components of his computer based resources
were most used. This was possible to a certain extent with the Stroke package as it
was constructed in separate sections but future package developments should take this
into consideration. It was felt that numbering the sections may have led students into
thinking they had to complete them in order thus contributing to less access in
sections three and four as students possibly felt it was too time consuming. If use is to
be made of sections clear instructions should be provided on-line to students on their

navigation.

lFurther use could be made of tracking information and investigations should be made
into the possibility of calculating percentage scores based on the number of questions
answered to allow more detailed interpretations of student use to be made.
Comparisons of student use with the test scores were disappointing this may be due to
a flaw in the test itself, a question item analysis could now be carried out following
use by these first groups of students in order to refine and improve the test questions.
Sample sizes could be improved by motivating students to use the packages more
through compulsory post-testing which could provide a vehicle for reflection and

inclusion in module portfolios.
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Problems with the technology arose in earlier development and implementations of
the packages, in particular regarding the ability of the students to play the video clips.
This was due to the incompatibility of students’ computers with the streaming server
providing the video clips. Conole et al (1999) suggest preparing a shortlist of
requirements for implementing the use of information technology in learning and
comparing this to local factors affecting the media’s use in terms of opportunities and
hindrances. However it was thought that possible hindrances and barriers had been
explored. The capabilities for using streamed video existed within the university in
theory but the incompatibilities were not discovered until the clips were put into
practice. The use of this technqlogy highlighted the existeqce of the problem and this
has since been rectified. This highlights the importance of communication between
university departments when changing specifications and upgrading equipment, as
inéompatibility may have an effect on the quality of teaching and learning. It is
important that the views and experiences of teaching staff are taken into account when
deciding on structuralA changes. Link et al (2000) also highlight the problems created
by lack of consultation with those using these technologies and says that educators
should have a voice in the development of technology plans including allocation of
funds for maintenance and upgrading of hardware and software. Recent up grading of
the internal VLE at Robert Gordon University took into account the results of a staff
survey of tutors’ opinions and needs and interested staff were co-opted on to the
development committee. This not only helps the smooth running of teaching and
learning initiatives using information technology but als§ makes those staff involved

in these innovations feel their work is valued and contributes to future improvements.
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Extension and development of further packages

The packages continue to be integrated and used within the modules they were
designed to support. Improvements are being made to all the packages as previously
suggested by the results of this evaluation. The Movement Analysis package is being
transferred to the Questionmark Perception format similar to the Stroke package. The
Manual Therapy package is being updated in terms of instructions for use, navigation
and changing clinical practice. Test versions of the packages are being developed to
ensure question validity and difficulty and these are now incorporated into module
portfolios for all groups of students using the packages. ‘Questionmark Perception
versions of the Movement Analysis package have been developed specifically for the
BSc (Hons) Sports and Exercise course and used as the summative module
assessment in conjunction with self-study.

The need for extension of existing packages and development of further packages
similar to the Stroke package has been identified. The students expressed the value of
the videos in all packages. Seymour (1998) found that physiotherapy students
developed greater agreement with “master clinicians” in gait analysis when
instruction was supplemented with video rather than descriptive or by viewing the
patient in real time. Incorporation of this skill into an extended version of the -
Movement Analysis (package would make further use of this valuable resource. The
VICON motion analysis system would provide animated clips, biometrics, kinematic
data and graphs of different gait patterns allowing students access to practice of this

skill within the Movement Analysis package. The animation facility of the VICON
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system would also allow patient anonymity to be maintained possibly increasing the

number of likely patient volunteers.

Evaluation should be continued to ensure that these new and extended packages

facilitate required learning and that development objectives are being met.

The packages were designed for use with first and second year students, those
designed for second years were intended to facilitate slightly higher level learning
outcomes than those for first year. Information from the open questions suggests that
they facilitated learning by developing their knowledge and applying this knowledge
through testing their understanding. Mayes (1997) describes 3 levels of a
conceptualisétion cycle relating to the development of students learning levels. The
paékages would support learning in the first conceptualisation phase of this cycle by
" exposing students to knowledge and concepts. Application of this knowledge allows
students to progress to the second construction stage, which also seems to occur
through package use.‘ The third stage involves students being able to test their
knowledge and receive feedback allowing erroneous concepts tov be resolved. This is
called the dialogue stage and Mayes suggests that it be facilitated through discussion
with tutors. Although the Manual Therapy package tested students’ knowledge of
these techniques it is through using the videos ‘to support increased practice of these
techniques that applicéation of their knowledge can be furthered. Feedback on their
abilities to carry out these techniques is then provided through practical classes in the
presence of the tutor. The Movement Analysis and Stroke packages require students

to interpret the visual information and solve observational problems while receiving
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feedback, thus possibly facilitating all three stages of this cycle even though dialogue

is taking place with the computer materials.

The computer-based study materials could be developed to further increase
facilitation of the dialogue stage by using on-line communications such as discussion
forums where students are given follow up activities relating to the earlier packages
requiring group work and discussions with tutors. In the case of the Stroke package
this could take the form of suggesting how the patient’s treatment could be progressed
and justifying treatment choices. As it is likely that treatment choices would vary
between groups this task provides a good basis for discussion of possible options and
other considerations. This type of activity could easily be used to extend the packages
and integrated into the relevant modules later in the course which demand revisiting
of prior learning buf extending and deepening of students learning through higher
level learning activities requiring critical analysis and synthesis of ideas. Using these
basic packages in earlier stages of the course may well allow the dialogue stage to

occur by acting as a catalyst for this discussion.

The packages were fully integrated into the modules they supported and it was
intended that reference be made to them through the modules by the teaching team at
relevant points in the teaching précess. This did_ occur to a certain extent. Through
informal feedback from colleagues opportunities arose during practical classes for
students to raise issues they had covered in the packages. As students had been
introduced to the packages early in the module they may have accessed areas they had
not yet covered in face to face teaching, enabling students to have a more informed

discussion in these sessions. Students then had the opportunity to revisit the package
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once it had been covered in class. This use of the packages would allow consolidation
of learning. This is a clear advantage of a blended learning approach making use of
both traditional and e-learning teaching strategies. This approach does require the
tutor to develop certain knowledge and skills. To allow theﬁ to direct students to the
appropriate sections of the package and answer queries requires a sound knowledge of
package content design and purpose. It is therefore vital, in a blended learning
environment, that the teaching team is involved in the development of these packages
rather than interested tutors and educational teéhnologists introducing them as an add-

on component.

Staff training and involvement in future developments of the packages are necessary
to facilitate the best uptake and learning environment for continued use and evaluation
of the packages. Many staff still use the VLE as a repository for lecture notes and
course materials which then have to be downloaded by students. El Tigi (2000) warns
against using web-based resources which require students to download and print out
large amounts of information as this is de-motivating to their use of these resources.
Haigh (2004) suggests that if the VLE is to become more than an “on-line filing
cabinet” it is essential that academics develop the skills to use them more effectively.
Through involvement with evaluations at the “chalk face” academics may become
more aware of approaches which work well and those that don’t. This will enable
them to produce the best mode of learning for students. Merely providing staff
training courses however does not solve the problem of staff not fully engaging with,
using and evaluating technoiogical -advances in their teaching. Albright (1996)
suggests that staff uptake of these technologies is low because innovation in teaching

practice is not rewarded by educational funding bodies. Dewhurst & Norris (2003)
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also recognise this and add that another reason for lack of staff uptake is too many
other constraints on their time. Meyer (2001) suggests solutions to these problems lie
in increased support and training but also the provision of an environment which

promotes entrepreneurial behaviour and empowerment of lecturing staff.

To facilitate increased uptake and use of the packages by students access could be
extended, as they suggested, allowing students to re-visit them before and during
clinical placement. This would allow an extended period of time for students to digest
the teaching they received during the module. Students learning needs and rpotivation
to re-access the packages would arise from preparation for a clinical placement, they
would then be able to teét their knowledge in this area and receive feedback, allowing
identification of gaps in knowledge. This cycle of events in the‘learning process fits
with Race’s ripples model of learning involving the interaction of needing, doing,
digesting and feedback (Race 1994). This model for use of the packages could also
apply to qualified staff preparing to move to a new clinical area, returning to work
after an absence or in the normal process of continuing professional development. If
remote access is required preliminary investigations :;hould be carried out to
determine if access is feasible from remote sites and hospital computers. The
advancing nature of wireless technology and personal digital assistants (PDAs) may

help to facilitate remote and portable access.

The packages were time consuming and resource-intensive to produce particularly the
patient video. Irrespective of the effectiveness of the packages implementation
ultimately depends on cost. This study did not analyse the cost of these resources but

was concened with finding ways to. use technologies already available in the
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university most effectively. These resources required a substantial initial outlay of
funding by universities though upgrading and maintenance costs are relatively low.
These resources should therefore be used to best advantage students rather than
gathering dust in a virtual cupboard. If elements of these packages could contribute to
shared learning objects this would make better use of these valuable resources.
Through showing applicability of these types of learning resources to different groups
of students commercial gains may be made through the sharing of these resourcés
with other educational establishments. Since initial research has shown these types of
packages are useful and effective resources for Health Science students funding for

future research and development may be available.

Conclusions

Development

 This study aimed to develop web-based e-learning packages to support health science
students in self-study. Three packages were developed; video clips of normal
movements, manual thefapy techniques and a stroke patient were integrated with
related self-assessment questions and other relevant course materials through a VLE.
Initial package development proved problematic as the technélogy available was not
yet able to meet the demands of open access for multiple users to high quality video
clips. Computer applications for creating self-assessment questions were also
suffering from early design faults. The format of the packages evolved as technology
developed and in relation to the results of the ongoing integrative evaluation. At the
outset of the project no other similar learning materials were available for students

hence the need for this development. To date the use of streamed multimedia for self-
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study materials remains limited, therefore this study is a definitive piece of work
making a significant contribution to research in this area.

Evaluation

Integrative evaluation is recommended in the development stages of these types of
learning materials but studies employing these méthods were not evident in the
literature for these types of learning materials. This study used an integrative
evaluation; employiﬁg different types of evaluative tools to investigate the suitability
and acceptability of the learning materials within the real learning environment that
they were designed to be used. Thus this study is the first to attempt a systematic
integrative evaluation of this type of e-learning. A questionnaire allowed student
opinions of the packages to be investigated and compared between groups. Tracking
of students’ use in the later two packages provided in-depth information about student
activity and improvements in learning which were compared for correlation. Some
earlier studies had made use of tracking student activity through log-in statistics but
this study served as a pilot for the use of more detailed tracking information in
evaluating students’ acﬁvity with computer based learning materials and comparing

this to improvements in learning.

Students’ attitudes to the packages do not differ greatly between age groups, gender
and course groups. This finding differs from thbse in previous studies and is possibly
representative of the growing confidence in all students .in using not only computer-
based learning materiais but also technology in general. The main difference was in
the more negative attitudes of the MSc (pre-reg.) Physiotherapy (intake 2004) towards
the Manual Therapy and Stroke packages and though this is not considered significant

reasons for these differences have been suggested (pages 313-315). Further
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evaluations with other cohorts of students from this course will clarify this perception.
The questionnaire should be refined to allow inclusion of a statement relating to
feedback in the Likert scale evaluating features of the packages. Further depth of
information may also be gleaned from conducting structured interviews with students
and teaching staff to enable clarification of findings. Evaluation should be extended to

include students from other universities in similar courses.

Overall students’ attitudes towards most features of the packages and their
contribution to learning were very positive. The students, for different reasons, valued
all packages. It seems probable that the more students use the package the more their
learning is improved but a more challenging test version should be designed to allow
investigation of whether students learning with the self study version is transferred to
their summative assessment. These early findings are unique in providing evidence
for the continued development and use of computer-based self-study materials using

multimedia as a high fidelity learning tool for health science students.

Some improvements to the packages are required in terms of feedback, instructions on
use and context and access. More consistency in detail and style of feedbaci( will be
facilitated by updating all the packages to the newer version of QMP. The use of
discussion forums will also be further explored (page 341-342). Clear on-line written
instructions for students will be standardised and staff development of module -
teaching teams undertaken to enable consistent reference to be made to the learning
materials in practical classes (page 342-343). Access will be extended to students out
with the module to allow investigation of the materials in supporting study prior to

clinical placements (page 344).
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Extensions to the packages should also be made to include links to other related
materials in the case of the Manual Therapy package and more multi-professional
components to the Stroke package. The Movement Analysis package should make use
. of the VICON motion analysis system to provide increased opportunities for students
to practice gait analysis. The format of the Stroke package seems to provide the
optimum experience for students of the three packages in terms of the features
ev;iluated in the Likert scale.

Further research

Future research should continue to investigate the relationsfu'p between different
students’ attitudes to and confidence with e-learning materials through the use of a
refined on-line questionnaire. Research should be extended to investigate the
relationship between confidence in e-learning and learning styles to the effectiveness
of these materials.

Updating of the packages and further analysis of tracking information should take
place to facilitate continued investigation>into the relationships between stﬁdent use of
these materials and their effectiveness. Extension of the packages’ use to other
situations such as pre-clinical placement and with other groups of students, possibly
from different universities, should also take place to investigate whether positive
attitudes and effectiveness is maintained.

More imaginative user of this environment .through improved staff training and
involvement in evaluation will increase understanding of components valued by -
students and provide more varied, technologically relevant and effective learning
resources and experiences. Computer and web-based technologies are progressing
swiftly and should be hamessed and used to éomplement and not replace traditional

teaching techniques. Whilst initial development cost might be high; this should be
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repaid in time by low on going maintenance and updating costs. As portable wireless
technology advances the boundaries between campus-based and distance learning will

blur creating a truly blended learning environment.
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Appendix 1

ROBERT GORDON UNIVERSITY -

INFORMATION SHEET FOR PARTICIPANTS IN THE COMPUTER

ASSISTED LEARNING PROJECT

You have been asked to allow the project team to use videos of your activities
in the School of Health Sciences at Robert Gordon University. These videos
- will be included in a computer based learning tool for students in higher
education on health related courses. It is hoped that this tool will enable
students to learn the skill of analysing clinical problems related to movement
by giving them access to a more realistic situation for practice. The extent to
which the tool achieves this will also be tested as part of the project.
You will have the opportunity to determine which video clips we may use.

. You may refuse to continue with filming at any time and this will not affect
the management of your medical condition/ continuing study on your course
at R.G.U.

.Any information given with the video will be underwritten with a disclaimer
showmg that this does not necessarily relate directly to your video clip. Your
identity within the project will remain confidential.

Thank you for your interest.

Valerie Cooper
Physiotherapy Lecturer
School of Health Sciences
Robert Gordon University Aberdeen
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,‘Appendix 2 Consent to take part in the videos.

Robert Gordon University
School of Health Sciences

(Block Capitals)
Patient / student Name

............

Address: sevenesssaseeesans e ettenesseIReettnsIERINents ne e rIsensint enrInE :":

TR 1Yo -—
Telephone: .

BT oo meeseesmseemeesesmsee
Date:

Doctor / Consultant:

I hereby confirm that I give consent for the phatagraphs and/or video images and/or
sound recordings (the material) to be made of me.

I consent to the material being shown fo health sciences staff and students, used in
publications, journals and textbooks and used in any other form or medium ir;cluding all
forms of electronic publication or distribution anywhere in the world. All or part of the
material may be used in conjunction with other photographs, drawings, videotape images
sound recordings or other forms of illustration. Efforts will be made to conceal my 9
identity but full confidentiality cannot be guaranteed.

T can view the material by arrangement with the Rabert Gordon University School of
Health Sciences CAL developer. However, once released, I realise that recovery of the
material may not be possible. I understand that no fee is payable o me by the Robert
Gordon University or any other person in respect of the material either now or in the

future.

T confirm that the purpose for which the material would be used has been explained to
me in terms that I have understood. Refusal to consent will in no way affect my

medical care.

To be completed by Parent or Guardian (if patient is under 16)
Please tick the box only if you agree.

Signature (patient or parent/guardian)

D | AGREE with the above statement

Contact;

Mrs. V. Cooper

Lecturer

School of Health Sciences
Faculty of Health and Social Care

363



Garthdee Road

Garthdee

Robert Gordon University
Aberdeen AB10 7QG

Tel. 01224 263280
e-mail v.cooper@rgu.ac.uk
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Appendix 3
Consent to take part in the Evaluation of the Manual Therapy Computer
Self Study Package

The manual therapy self study package has been developed to assist your
study of Maitland and McKenzie techniques for spinal rehabilitation. Part of
your assessment for this module will be to compléte an on-line test of your
knowledge in this subject which will form part of your module assessment
portfolio. In order to examine the effectiveness of the self study package and
inform its further development | require your feedback from the completion of
an on-line evaluation form. | also wish to collect information from the package
about how it is being used by each student i.e. how often, for how long and
access from home and university. This information and the group test scores
will be collected and reported anonymously.

| would therefore be very grateful if you would complete the consent form

below.
Thank you

Valerie Cooper
Lecturer Health Sciences

consent to complete the on-line evaluation of the Manual Therapy Self Study
package. | understand that when using this package information will be
collected about its use and that this will be reported anonymously. [ also
understand that the group results of the on-line test will be reported
anonymously to allow evaluation of the effectiveness of the package and its
further development.

Signed

...................................................................................
..



Appendix 4
Focus Groups Schedule

Organisation;

Posters up with request for volunteers to take part in the groups with

explanation of what they are about (to find out what students opinions of CAL
are and how they think we should be developing CAL to best support learnin
for their course) Refreshments provided. Sort timetabled times when not toog

busy. Funding for refreshments,

Opening

1. Introduce yourself and tell us what you are hoping we will achieve as a result

of this session.

Introductory

2.

3.

4,

5.

What aspects of the course do enjoy most/least?

Which teaching styles do you find the most helpful e. g. lectures, tutorials
practical, self-study? ’

Do you tend to use the computers much?

In what ways do you tend to use them and why?

Transition

L.

2
3
4
Key
1
2
3

What aspects of anatomy do you find the most enjoyable?

. Which aspects do you find difficult?
. Do you think it is a good idea to support the learning of anatomy with CAL?

. What other aspects of the course do you think could be supported by CAL?

. How did you find the anatomy package generally?

. How do you think it affected your study of anatomy?

How did you find you used the package, what prompted or stopped you using

it?

How did using the package make you feel about CAL in general?

Do you have any suggestions for how CAL could be used to support other
aspects of the course?
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Ending
1. At the end of the day is the anatomy package worth having?

2. What would you say should be the 3 main ways in which we should

develop
further with the package and CAL in general?

Summarise the main points and ask if there is anything else to add, have we fulfilled
the expectations of the group?
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Appendix 5 Subordinate hypotheses for each section of the Stroke package

Section 1

Null hypotheses

5 There is no statistically significant linear relationship between the amount of

time the student uses section 1 of the Stroke package and the students’
summative test score.

_ There is no statistically significant linear relationship Between the number of
attempts and the students’ summative test score.

. There is no statistically significant linear relationship between the amount of
time the student uses section 1 of the Stroke package and the students’
improvement in self-study score.

. There is no statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Alternate Hypotheses
1. There is a statistically significant linear relationship between the amount of

time the student uses section 1 of the Stroke package and the students’
summative test score.

. There is a statistically significant linear relationstiiﬁ between the number of
attempts and the students’ summative test score.

. There is a statistiqally significant linear relationship between the amount of
time the student uses section 1 of the Stroke package and the students’
improvement in self-study score.

. There is a statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Section 2

Null hypotheses

. There is no statistically significant linear relationship between the amount of

time the student uses section 2 of the Stroke package and the sfudents’

summative test score.

2. There is no statistically significant linear relationship between the number of

attempts and the students’ summative test score.
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3. ’I‘her¢ is no statistically significant linear relationship between the amount of
time the student uses section 2 of the Stroke package and the students’
improvement in self-study score.

4. There is no statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Alternate Hypotheses
1. There is a statistically significant linear relationship between the amount of

time the student uses section 2 of the Stroke package and the students’
summative test score.

9. There is a statistically significant linear relationship between the number of
attempts and the students’ summative test score.

3. There is a statistically significant linear relationship between the amount of
time the student uses section 2 of the Stroke package and the students’
improvement in self-study score.

4. There is a statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Section 3

Null hypotheses
1. There is no statistically significant linear relationship between the amount of

time the student uses section 3 of the Stroke package and the students’
summative test score.

2. There is no statistically significant linear relationship between the number of
attempts and the students’ summative test score.

3. There is no statistically significant linear relationship between the amount of
time the student uses section 3 of the Stroke package and the students’
improvement in self-study score.

4. There is no statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Alternate Hypotheses
1. There is a statistically significant linear relationship between the amount of

time the student uses section 3 of the Stroke package and the students’

summative test score.
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7 There is a statistically significant linear relationship between the number of
attempts and the students’ summative test score. '

3. There is a statistically significant linear relationship between the amount of
time the student uses section 3 of the Stroke package and the students’
improvement in self-study score.

4. There is a statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.

Section 4

Null hypotheses

1. There is no statistically 51gn1ﬁcant linear relationship between the amount of

time the student uses section 4 of the Stroke package and the students’
summative test score.

5. There is no statistically significant linear relationship between the number of
attempts and the students’ summative test score.

3. There is no statistically significant linear relationship between the amount of
time the student uses section 4 of the Stroke package and the students’
improvement in self-study score.

4. There is no statistically significant linear relationship between the number of
attempts and the students’ improvement in self-study score.

Alternate Hypotheses

1. There is a statistically significant linear relationship between the amount of
time the student uses section 4 of the Stroke package and the students’
summative test score.

5. There is a statistically significant linear relationship between the number of
attempts and the students’ summative test score.

3. There is a statistically significant linear relationship between the amount of
time the student uses section 4 of the Stroke package and the students’
improvement in self-study score.

4. There is a statistically significant linear relationship between the number of

attempts and the students’ improvement in self-study score.
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Appendix 6 Community groups relating to the packages.

A total of 41 students posted messages in the community group related to the
movement analysis package. All but one of these students was from the BSc (Hons)
Physiotherapy 2002 intake. The other student was from the BSc (Hons) Physiotherapy
2004 intake.

34 of these messages related to the movement analysis package and 7 were not related
to the movement analysis package. There were 28 comments about access to the
package, many of the comments were positive (10, 29%) but there was concern
expressed by most of the students about being able to access the package out-with

university and problems with playing the video clips (18, 53%), for example:

“I have just been using the package in the health building and find it very good as a

revision aid. But the computers in this building can not currently use the video

packages, hope they are fixed soon.”

“Still having huge problems with this package. Managed to get video clip for one

movement today but not for anymore. How many times do I try before 1 give up?”

“I have tried this package, and I think it is quite good, but as most people are saying,
[ think it would be more helpful for revision. I think that having it on a CD ROM
would be a very good idea, as people are having such problems with it on the

Intranet, and even if you didn't have the Internet, you would still be able to use. the

package at home.”
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3 (9%) of the messages were related to confusion about the feedback students
received regarding specific analyses, for example:
“Standing from sitting-the knee- (Q2) don 't understand how the knee is more flexed in

the intermediate position? ”

3 (9%) were suggestions made for further developments,

These suggestions were:

“I think that a feedback box would be very useful with a detailed explanation of the
answer. I have found that even when the answer is revealed it is not always possible

to understand it.”

“I think the package should include some stuff on gait analysis if it doesn't already,
Just so we can get used to it and replay it until we can do it with out the patient having
to walk more than once in preparation for placement. Maybe it could include some

gait pathologies that we could identify.”

“An idea for the movement package, what about a computer generated image of each

muscle in action as well as the video work.”

“After viewing the video, what about being able to just view the myscles in action
about a skeletal frame. That way you could take what you see in reql life and compare
it with and image of the actual muscles that produce the work. Giving a better of

understanding of how they're working to produce the movement, even it its only a

little muscle work.”
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There were no messages from students submitted to either of the other

community groups relating to the manual therapy package or the stroke

package.
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Appendix 7

Movement Analysis Package Evaluation Questionnaire

(This document is a copy of the questions from the on-line version of the form and as
such does not contain the response boxes, for the original version of the form please

go to the web site in the methods chapter.)

Evaluation of the movement analysis package is an important quality assurance

tool which will ensure that the package meets your requirements. To this end, we
‘ 9

would be grateful for your assistance in completing the evaluation form. Thank

you.
1 0f32

Please select your course from the drop down list:
BSc Hons Physiotherapy

MSc (pre-registration) Physiotherapy '

BSc Hons Occupational Therapy

BSc Hons Sports and Exercise Science

If other please clarify:

20f32

Select your current year:

lst

ond

3rd

4th

Other

3of 32

What is your gender?  _
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Male

Female

4 0of 32

Which age group are you?
27 or under

28 or over

The following questions relate to your general feelings about using computers.
Please rate how much you agree/disgaree with each statement.
Sof32
Given a little time anybody could learn t‘_) use a computer.
Strongly agree, agree, disagree, strongly disagree,
6 of 32
I find a computer difficult to use.
Strongly agree, agree, disagree, strongly disagree.
7of 32 |
Computers isolate you from other people.
Strongly agree, agree, disagreé, strongly disagree.
8 of 32
I think computer literacy will make me more employable.
Strongly agree, agree, disagree, strongly disagree.
9 of 32
I am afraid of looking silly of I make a mistake while using the compﬁter.

Strongly agree, agree, disagree, strongly disagree.
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10 of 32

Please indicate by selecting the relevant option, how confident you feel about the
following:
Very confident, Confident, Some confidence, Little confidence, No confidence.
Using web browsers such as intemet explorer
Navigating materials on-line
Reading materials on-line
Using multimedia e.g. video clips
Working independently at a computer
Using computers for self-study
The following questions relate to your use of the Movement Analysis Package.
Please rate how mlich you agree/disagree with each statement.
11 of 32 ‘ B
It is clear what options are open to you at each stage.
Strongly agree, agree, disagree, strongly disagree.

12 of 32

It is easy to navigate where you want to go.
Strongly agree, agree, disagree, strbngly disagree.
13 of 32
There are clear instructions on how to use the package.
Strongly agree, agree, disagree, strongly disagree.

14 of 32

There are consistent procedures throughout the package.
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Strongly agree, agree, disagree, strongly disagree.
15 of 32
The videos are worthwhile and supported my learning.

Strongly agree, agree, disagree, strongly disagree.

16 of 32
The information on screen is easy to read.
Strongly agree, agree, disagree, strongly disagree.
17 of 32
The presentation is informative.

Strongly agree, agree, disagree, strongly disagree.

18 of 32
The package is enjoyable to use.
Strongly agree, agree, disagree, strongly disagree

19 of 32

The package provides useful word support and glossaries for the topic.

Strongly agree, agree, disagree, strongly disagree

20 of 32

The package provides good advice on how to work through the material.

Strongly agree, agree, disagree, strongly disagree

21 of 32
It helps you learn about the topic.

Strongly agree, agree, disagree, strongly disagree

22 of 32
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It fits well with the rest of my course materiéls.
Strongly agree, agree, disagree, strongly disagree
23 0f 32
The time spent using the Movement Analysis package is well worth it.
Strongly agree, agree, disagree, strongly disagree
24 of 32
It would help me to revise the subject.
Strongly agree, agree, disagree, strongly disagree
25 of 32
I would use it again in my own time.
Strongly agree, agree, disagree, strongly disagree
The Movement Analysis package is designed to help you improve your knowledge of
anatomy. Please use the following questions to comment on how you think the
Movement Analysis package has improved (if at all) your knowledge and skills.
26 of 32
Your general knowledge of anatomy
27 of 32
Your understanding of anatomy.
28 of 32

The way in which you might apply what you have learned in the future.

29 of 32

Did you like using the Movement Analysis package to sﬁpport your learning of

Anatomy?

‘Yes / No

Please provide up to 3 reasons as to whether you liked or disliked using the package.
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30 of 32

Rank in order which of the following methods you would prefer to use when
learning about movement in anatomy. (Start with 1* being the method you
would most like.) |

On-line via a web browser

By using a CD and inserting it into your own computer.

Through paper based self study.

Face to face in lectures and/or tutorials

V Pract.ical class

31 of 32

Are there any improvement you could suggest that should be made to the learning

material?

Yes / No

If yes to the above, what improvements do you suggest?

32 0f32

Please add any other comments you would like to make about the Movement Analysis

Package.
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Appendix 8
Manual Therapy / Stroke Package Evaluation Questionnaire

(This document is a copy of the questions from the on-line version of the form and as

such does not contain the response boxes, for the original version of the form please

go to the web site in the methods chapter.)

Evaluation of the manual therapy / stroke package is an important quality
assurance tool which will ensure that the package meets your requirements, To
this end, we would be grateful for your assistance in completing the evaluation
form. Thank you.

10f32

Please select your course from the drop down list:
BSc Hons Physiotherapy

MSc (pre-registration) Physiotherapy
BSc Hons Occupational Therapy

BSc Hons Sports and Exercise Science
If other please clarify:

2 of 32

Select your current year:

1t

ond

3rd

4th

Other

3of 32

What is your gender?
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Male

Female

4 of 32

Which age group are you?
27 or under

28 or over

The following questions relate to your general feelings about using computers.
Please rate how much you agree/disgaree with each statement,
Sof32
Given a little time anybody could learn to use a computer.
Strongly agree, agree, disagree, strongly disagree.
6 of 32
I find a computer difficult to use.
Strongly agree, agree, disagree, strongly disagree.
7 of 32
Computers isolate you from other people.
Strongly agree, agree, disagree, strongly disagree.
8 of 32
I think computer literacy will make me more émployable.
Strongly agree, agree, disagree, strongly disagree.
90f32
I am afraid of looking silly of I make a mistake while using the computer.

Strongly agree, agree, disagree, strongly disagree.
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10 of 32

Please indicate by selecting the relevant option, how confident you feel about the

following:

Very confident, Confident, Some confidence, Little confidence, No confidence.
Using web browsers such as internet explorer

Navigating materials on-line

Reading materials on-line

Using multimedia e.g. video clips

Working in;iependently at a computer

Using computers for self-study

The following questions relate to your use of the Manual Therapy / Stroke

Package.

Please rafe how much you agree/disagree with each statement.

11 of 32
It is clear what options are open to you at each stage.

Strongly agree, agree, disagree, strongly disagree.

12032

It is easy to navigate where you want to go.

Strongly agree, agree, disagree, strongly disagree,

13 of 32
There are clear instructions on how to use the package.
Strongly agree, agree, disagree, strongly disagree,

14 of 32
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There are consistent procedures throughout the package.

Strongly agree, agree, disagree,

15 of 32

strongly disagree.

The videos are worthwhile and supported my learning.

Strongly agree, agree, disagree,

16 of 32

The information on screen is easy to read.
Strongly agree, agree, disagree,

17 of 32

The presentation is informative.

Strongly agree, agree, disagree,

18 of 32

The package is enjoyable to use.
Strongly agree, agree, disagree,

19 of 32

It helps you learn about the topic.
Strongly agree, agree, disagree,

20 of 32

strongly disagree.

strongly disagree.

strongly disagree.

strongly disagree

strongly disagree

It fits well with the rest of my course materials.

Strongly agree, agree, disagree,

21 of 32

The time spent using the Movement Analysis package is well worth it.

Strongly agree, agree, disagree,

strongly disagree

strongly disagree

383



22 of 32
It would help me to revise the subject.
Strongly agree, agree, disagree, strongly disagree
23 0f 32
I would use it again in my own time.
Strongly agree, agree, disagree, strongly disagree
24 of 32
I feel more confident towards computer assisted study materials.
Strongly agree, agree, disagree, strongly disagree
25 0f 32
It has allowed me access to a useful resource.

Strongly agree, agree, disagree, strongly disagree

Please use the following questions to comment on how you think the Manual
Therapy / Stroke package has improved (if at all) your knowledge and skills

relating to Manual Therapy / Stroke.

26 of 32

Your general knowledge of Manual Therapy / Stroke

27 of 32

Your understanding of Manual Therapy / Stroke

- 280f32

The way in which you might apply what you have learned in the future,

29 of 32
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Did you like using the Manual Therapy / Stroke package to support your learning of
Anatomy?

Yes /No

Please provide up to 3 reasons as to whether you liked or disliked using the package.
30 of 32

Rank in order which of the following methods you would prefer to use when
learning about Manual Therapy / Stroke. (Start with being the method you
would most like.)

On-line via a web browser

By using a CD and inserting it into your own computer.

Through paper based self study.

Face to face in lectures and/or tutorials

Practical class

31 of 32

Are there any improvement you could suggest that should be made to the learning
material?

Yes / No

_ If yes to the above, what improvements do you suggest?

32 of 32

Please add any other comments you would like to make about the Manual Therapy /

Stroke Package.
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