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Perceived goal attainability (PGA) is a crucial variable in education, influencing students’ goal commitment, goal
pursuit and psychological wellbeing. Asking students to generate multiple means of goal attainment is thought to
have a positive effect on PGA. And yet research on the “availability” heuristic suggests that difficulty in
generating means of goal attainment may have a negative effect on PGA. The present study is the first to examine
the matter in a real-world middle and high school context. In three experiments female students aged 11-15 were
asked to generate many/few means of goal attainment. An inconsistent mediation model was hypothesised in
which the “many means” condition has a negative indirect effect on perceived goal attainability through
difficulty-in-generation (DIG) but a positive direct effect on the same variable. It was also hypothesised that these
effects are greater in students with low baseline PGA. This moderated mediation hypothesis was supported
statistically by tests of interaction in Experiments 1 and 2. In Experiment 3, which involved the youngest students
with the highest baseline PGA, difficulty-in-generation and the “Think of many” manipulation appeared to have
much less effect, again suggesting that the effect of DIG (and “Think of many”) exert less of an influence when
students’ baseline PGA is high. Results have important implications for schools, students and educators alike.

1. Asking students to generate multiple means of goal
attainment

Students are frequently encouraged to generate (multiple) means of
goal attainment. For example, students are often asked in mathematics
lessons “how else” they could solve a problem (Cianca, 2020; Parks,
2015; Sill & Smith, 2017). Students are also regularly asked how they
could improve in various tasks such as reading/writing (Paratore &
McCormack, 2005), note-taking (Jordan, 1997), or their overall learning
(Evans & Brown, 2009). More generally, students are routinely invited
to list “as many ways as possible” to attain a specific goal (e.g. Beghetto
et al., 2015; Brusseau et al., 2020; Conklin, 2012; Gibbons, 2002; Lapp
et al., 2011; Mazza et al., 2016; Stormont et al., 2012).

Educators ask students to generate multiple means of goal attain-
ment for various reasons. One of the most prominent is the assumption
that generating multiple means of goal attainment will enhance hope or
(more specifically) perceived goal attainability, i.e. students’ sense that
a particular goal may be attained. It is assumed that the more means of
goal attainment an individual identifies, the easier-to-attain the goal will
appear. For example, Norrish (2015, p.242) asserts that “brainstorming
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multiple pathways to achieve the goal” is a key strategy for “building
hope”. Similarly, it is widely assumed that breaking down a challenging
goal into simpler subgoals will “increase perceptions that the chal-
lenging goal [is] attainable” (Britt & Jex, 2015, p.90). Brophy (2010,
pg.56) notes that proximal goals “usually seem attainable...even to
students who doubt their capacities for attaining ultimate goals.” Thus it
would seem that asking a student to identify proximal goals or means of
goal attainment should make the ultimate goal appear attainable as well.
The importance of perceived attainability is now explained.

2. The importance of perceived goal attainability in education

Perceived goal attainability (PGA) is essential for students for mul-
tiple reasons. First, PGA is related to goal commitment. For example, a
series of studies conducted with female secondary school students
(involving a wide range of academic goals) found that lower/higher
levels of PGA were associated with lower/higher levels of commitment
(Abdulla & Woods, 2021a, 2021b, 2021¢). Goal commitment is essential
for goal attainment, particularly when goals are challenging (Klein et al.,
2013). In other words, if students perceive a goal to be unattainable then
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they are unlikely to make much effort to attain it. This in turn lowers
their chances of success.

In three studies (with predominantly female participants) involving
both mastery and performance goals, Senko and Hulleman (2013) found
that the more difficult-to-attain a goal appeared (i.e. the lower students’
PGA), the less likely students were to pursue it. In addition, low PGA was
estimated to have negative indirect effects on students’ level of aca-
demic interest and achievement.

PGA also has strong associations with wellbeing. For example, in
another study with predominantly female participants, Gamble et al.
(2020) found extremely strong links between (higher) PGA and (lower)
depressive symptoms. Similarly, Brunstein (1993) found that when
students had low PGA but remained committed to goals, their wellbeing
was negatively affected. In other words, goal commitment — normally an
advantage — may be detrimental without (high) PGA. The consequences
are clear. In order to flourish academically and psychologically, students
need to believe that their goals are attainable. Special attention should
also be paid to PGA in females. Research suggests that although girls
attach more weight (than boys) to educational goals they are generally
less confident that they can attain them (Massey et al., 2009). Moreover,
studies have found that expectations and perceived self-efficacy are
lower in female students across a number of subjects including Maths
(Huang, 2013; Mozahem et al., 2020; Watt, 2004). In addition, female
students report greater anxiety regarding exams (Sung et al., 2016). This
too may be related to PGA. For example, Atherton (2015) found that
perceived likelihood of success in examinations was lower in female
students. For all of these reasons some commentators have called for
more focus on PGA in female students (e.g. Ringeisen et al., 2016; Watt,
2006). The present study is a response to that call. As already explained,
educators may assume that inviting students to generate multiple means
of goal attainment will enhance students’” PGA. However, research on
the use of the “Availability” heuristic suggests that it may have negative
(as well as positive) effects.

3. The “Availability” heuristic and Difficulty-in-Generation
(DIG)

Imagine a student — Gemma — whose goal is to improve her vocab-
ulary. Her teacher therefore asks her to list a number of ways to achieve
that goal. Suppose, however, that Gemma struggles to generate more
than 1-2 strategies. That difficulty-in-generation (DIG) may actually
lower perceived goal attainability (in Gemma). That is, the more diffi-
culty students have in generating means of goal attainment, the more
difficult-to-attain goals may appear. Support for this hypothesis derives
from research on the “Availability” (or ease-of-retrieval) heuristic
(Tversky & Kahneman, 1973). When relying on this heuristic, in-
dividuals form judgements on the basis of the ease/difficulty with which
ideas come to mind. In a seminal study, participants asked to think of
twelve examples of assertive behaviour - a difficult task - rated them-
selves as less assertive than participants asked to think of just six ex-
amples (Schwarz et al., 1991). Correlation analyses revealed that the
more difficult it was to think of assertive behaviours, the lower people’s
self-reported assertiveness. This study provided researchers with an
experimental paradigm hereafter referred to as “Think of many (vs.
few).” It appears that in educational contexts students are also more
heavily influenced by the ease/difficulty that they experience in gen-
eration than by the number of ideas that they generate. For example,
Fuller et al. (2013) found that students asked to recall nine examples of
academic success (a relatively difficult task) subsequently held lower
opinions of their own academic ability than students asked to recall just
three.

Although numerous “Think of many (vs. few)” studies have been
conducted, questions have been raised about ease-of-retrieval effects
(Replication Index, 2019). A meta-analysis conducted by Weingarten
and Hutchinson (2018) found evidence of publication bias, potentially
reducing the average effect size by a third. Moreover, researchers have

Contemporary Educational Psychology 70 (2022) 102086

failed to replicate the findings of Schwarz et al. (1991) when using a
large random sample of adults (Yeager et al., 2019). Moreover, even if
such effects are real in adults, much less is known about their operation
in children. Geurten et al. (2015) found that young children (both male
and female) asked to think of many first names (a difficult task) were
subsequently more likely to conclude that they did not know many
names than those asked to think of just a few. This study suggests that
children may be just as likely as adults to rely on “availability” in the
“Think of many” paradigm. Research also suggests that the perceived
self-efficacy of middle and high school female students is influenced by
ease-of-retrieval when students attempt to recall examples of success
(Abdulla, 2021). However, only three published studies have investi-
gated whether student PGA is influenced by “availability” in the context
of generating means of goal attainment. Those studies are now briefly
reviewed.

3.1. Previous research on generating means of goal Attainment, Difficulty-
in-Generation (DIG) and perceived goal attainability (PGA)

Vaughn (1999) examined the effects of difficulty-in-generation (DIG)
in the context of examinations. In one condition, college students were
asked to list three things that might improve their chances of doing well
on exams. In another, students were asked to list eight such things.
Participants in the latter condition experienced considerably more DIG
than those in the former. When reflecting on the “hardest” class exam at
the beginning of the semester, those who had to think of eight things also
judged themselves less likely to achieve A grades than those asked to
think of just three. An effect size for the total effect of condition on PGA
was not reported. However, a Cohen’s d of 0.5 can be estimated from the
data. This is an effect of medium size, according to Cohen’s (1988)
thresholds. Unfortunately, Vaughn (1999) provides no information
about the gender of the students who participated.

Sanna and Schwarz (2004) conducted an experiment involving four
experimental conditions - “3-success,” “12-success,” “3-failure,” “12-
failure” - and a control group. In the first two conditions, students were
asked to list three/twelve things that might lead them to do well on an
upcoming exam. One of the dependent variables was perceived likeli-
hood of success (essentially, PGA), measured at two time-points: twenty-
eight days in advance of the exam, and a few minutes before the exam.
Students asked to list twelve things that might lead them to do well
experienced greater DIG than students asked to list three such things. In
addition, perceived likelihood of success was lower in the “12-success”
condition (at both time-points). Indeed, the difference was greater than
a point on the 0-10 scale, which suggests a large reduction in PGA
induced by “Think of many.” Like Vaughn (1999), Sanna and Schwarz
(2004) provide no information about the gender of the students.

Finally, Chang (2010, Experiment 2) investigated whether difficulty
in thinking of ways to treat a disease affects students’ perceived ability
to do so. Ninety-seven university students were randomly assigned to a
“few ways’ or ““many ways” condition. In the former, participants had to
list three ways of preventing or treating haemorrhoids. In the latter
condition, participants had to list seven ways of doing so. Participants in
the “many ways” condition reported greater DIG and lower perceived
ability to deal with the disease than those in the “few ways” condition.
Chang (2010) did not report an effect size for the (total) effect of con-
dition on PGA. However, a Cohen’s d of approximately 0.42 can be
calculated from the data provided. This effect is also (almost) of medium
size. Chang (2010) notes that 47.8% of participants were male.

3.1.1. Previous research on DIG and PGA — Limitations and major
problems

The aforementioned studies might appear to suggest that ease/dif-
ficulty in generating means of goal attainment has a positive/negative
effect on students’ perceived goal attainability. However, those studies
have several limitations. First, two of the three studies provided no in-
formation about the gender of the participants. This makes it difficult (if
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not impossible) to draw conclusions about female students. Second, the
three reviewed studies involved undergraduates only. It is therefore not
clear whether younger students are similarly influenced by “availabil-
ity.” On the one hand, it has been suggested that “heuristic responding
should decrease with age, as the ability to override the heuristic
response should improve over development” (Gualtieri & Denison,
2016, p. 2117). However, Gualtieri and Denison (2016, p.2117) describe
this as a “largely untested assumption.” On the other hand, some
research suggests that as children grow older they are more likely to rely
on heuristics (Furlan et al., 2013). For example, in an experiment
involving children aged 6-11 and a comparison sample of un-
dergraduates, Jacobs and Potenza (1991) found evidence to suggest that
use of the “representativeness heuristic” increased with age, at least for
social judgements. It therefore seems possible that the influence of
“availability” on students’ PGA will be stronger in older students.

However, there is a more serious limitation in the previous studies:
the relationship between difficulty-in-generation (DIG) and perceived
goal attainability (PGA) was never actually assessed. All three studies
reviewed above assume that “Think of many” increases DIG, which then
reduces PGA. That hypothesis is depicted in Fig. 1.

In the mediation model in Fig. 1, it is assumed that the b path is
negative. That is, difficulty-in-generation (the putative mediator) is
assumed to lower PGA. “Think of many” is then assumed to have a
negative effect on PGA by increasing DIG. Vaughn (1999), Sanna and
Schwarz (2004), and Chang (2010) all demonstrated that X (“Think of
Many”) causes M (Difficulty-in-Generation). In other words, they tested
the a path. They also examined the total effect of X (“Think of Many™) on
Y (PGA). However, they did not assess the relationship between M and Y
(i.e. DIG and PGA) - the b path. Without estimating that path it is
impossible to test the mediational hypothesis. Moreover, it is impossible
to determine the size of the effect of DIG on PGA, if indeed there is any.

4. “Think of Many Ways” and inconsistent mediation

Vaughn (1999), Sanna and Schwarz (2004), and Chang (2010) all
reported a negative total effect of “Think of many” on PGA. However,
this leaves the mechanisms of “Think of many” unexamined. In a
mediation model such as the one in Fig. 1, the total effect of X on Y can
be divided into an indirect effect through M, and a direct effect (inde-
pendent of M). Importantly, the direct and indirect effects need not have
the same sign. When one of these effects is positive and the other
negative, methodologists speak of “inconsistent mediation” (e.g.
MacKinnon et al., 2007). There are good reasons for supposing that the
inconsistent mediation model applies to “Think of many.”

Consider first the indirect effect in Fig. 1. This is the effect of “Think
of Many” on PGA via difficulty-in-generation (DIG). This indirect effect
can be calculated as the product of the a and b paths (i.e. ab). The a path
is straightforward. Vaughn (1999), Sanna and Schwarz (2004) and
Chang (2010) have all shown that “Think of many” raises DIG (relative
to “Think of few”). If DIG subsequently has a negative effect on PGA,
then the indirect effect of “Think of Many” on PGA (ab) will indeed be
negative.
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But now consider the direct effect (¢’). This is the effect of “Think of
Many” on PGA when difficulty-in-generation is held constant. All else
being equal, it seems logical to suppose that the more means of goal
attainment a student possesses, the easier-to-attain the goal will appear.
Indeed, experimental research supports precisely that assumption
(Huang & Zhang, 2013; Kruglanski et al., 2011). If so, then when DIG is
held constant, “Think of many” should have a positive (direct) effect on
students’ PGA. Asking students to think of multiple ways to attain a goal
may therefore have a negative indirect effect on PGA through DIG but a
positive direct effect. If the negative indirect effect is large and the
positive direct effect (fairly) small, then a total negative effect of
medium-size may be found, as appears to have been the case in previous
research (e.g. Vaughn, 1999). However, if the positive direct effect and
negative indirect effect happen to be of similar size, they may cancel
each other out, leading to a total effect close to zero. If so, then it would
be misguided to look for effects of DIG by examining (only) the total
effect. In the ease-of-retrieval literature, it has always been recognised
that individuals may be influenced by both “availability” and “numer-
osity.” However, it has generally been assumed that people are pre-
dominantly influenced by one or the other, depending on context (e.g.
Schwarz et al., 1991; Tan & Agnew, 2016; Tormala et al., 2002). This
“either..or” perspective obscures the fact that people may be simulta-
neously and perhaps equally influenced by both (albeit in opposite di-
rections). Mediation analyses highlighting direct and indirect effects
might shed important light on “Think of many” and ease-of-retrieval
studies. Specifically, they might help to explain why famous findings
have not been replicated (e.g. Yeager et al., 2019).

5. Moderation of the effects of DIG and “Think of Many” by
baseline PGA

Another limitation in previous research on DIG and PGA is the failure
to consider a major individual difference: students’ initial PGA. And yet,
there are good reasons for thinking that the effect of difficulty-in-
generation on (posttest) PGA might depend on baseline PGA. Specif-
ically, students in whom baseline PGA is relatively low may be more
negatively affected by DIG than students in whom it is relatively high.

Weiner (1976) argued for a “low expectancy cycle”: individuals low
in expectancy (which is the same as PGA) are likely to attribute diffi-
culties to stable factors, which lowers expectancy/PGA even further. On
the other hand, those high in expectancy/PGA are likely to attribute
difficulties to temporary factors, which means that their high PGA is
maintained. Students in whom baseline PGA is low may therefore
attribute DIG to a stable cause (e.g. a genuine lack of means), and
develop even lower PGA as a result. On the other hand, students in
whom baseline PGA is relatively high may attribute DIG to an aspect of
the task or situation (e.g. the unusual request for so many means). If so,
then their PGA may be largely unscathed. Empirical support for the sort
of vicious cycle hypothesised by Weiner (1976) can be found in the
literature on self-esteem. For example, research suggests that negative
feedback has a more damaging impact on people low in self-esteem than
on people high in self-esteem (Kernis et al., 1989). What applies to

M

a Difficulty-in-generation b

X

Think of Many
(vs. Think of Few)
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Perceived Goal
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Fig. 1. Conceptual Mediation Model for the “Think of Many” vs. “Think of Few” Manipulation in the Context of Generating (Multiple) Means of Goal Attainment.
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negative feedback and self-esteem may also apply to DIG and PGA.

More direct evidence is provided by Hermann et al. (2002), who
actually examined the effects of “Think of many” on self-esteem. Stu-
dents were asked to think of either two or eight examples of confidence-
boosting experiences. Amongst those low in self-doubt (i.e. high in
confidence), difficulty in thinking of examples (DIG) appeared to have
little effect on self-esteem. However, among students high in self-doubt
(i.e. low in confidence), DIG correlated negatively with posttest self-
esteem. The researchers concluded that those high in self-doubt were
“hypersensitive to retrieval difficulty compared to those low in self-
doubt” (p.397). Students high in self-doubt are likely to be those with
low baseline PGA. If (low) baseline PGA is a proxy for self-doubt, then
one might expect a similar interaction, i.e. a negative association be-
tween difficulty-in-generation and posttest PGA when baseline PGA is
low but not when it is high. In summary, high baseline PGA might act as
a buffer against DIG whereas low baseline PGA might be a “risk factor.”
If so, then baseline PGA should moderate the effect of DIG on posttest
PGA and (therefore) the indirect effect of condition (through DIG).
Hermann et al. (2002) do not report the gender of their student partic-
ipants. However, female students often report more self-doubt and lower
(baseline) PGA than males (Atherton, 2015; Ringeisen et al., 2016).
Female students may therefore be especially sensitive to DIG (as a result
of greater self-doubt/lower baseline PGA).

In addition, the direct effect of “Think of many” may also depend on
baseline PGA. It was suggested earlier that the direct effect of “Think of
many” is likely to be positive. However, it may be more positive for
those low in baseline PGA than for those who are already high. Students
in whom baseline PGA is low may indeed benefit from generating means
of goal attainment. For these students, the identification of multiple
ways to attain a goal should make it seem easier to attain (Huang &
Zhang, 2013; Kruglanski et al., 2011). On the other hand, students in
whom PGA is already high may experience little additional benefit from
generating multiple means. In their analysis of perceived self-efficacy
(PSE), Gist and Mitchell (1992) suggest that there may be a certain
fixity in those high in PSE such that there is unlikely to be much PSE
improvement. On the other hand, low PSE is thought to be more
malleable or plastic. Karl et al. (1993) report evidence supporting this
“plasticity” hypothesis. In their study (in which 43% of participants
were female) the provision of feedback had an impact on self-efficacy
judgements for students low (but not for those high) in PSE. The PSE
of students (initially) low in PSE “was more susceptible to influence from
external cues than that of high self-efficacy individuals” (p.390).
Perceived self-efficacy (PSE) is closely related to perceived goal attain-
ability (PGA) and often measured by the same sorts of items (Klein et al.,
2013). If low PSE is “plastic” (but high PSE is not) the same may be true
of PGA. The generation of multiple means of goal attainment may then
have a positive impact for students low (but not for those high) in
baseline PGA. In short, baseline PGA might moderate the direct (as well
as indirect) effect of “Think of many.” The full moderated mediation
model is depicted in Fig. 2.
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6. The present study

In the present study, female students aged 11-15 were asked to
generate many/few ways to attain a particular academic goal. They
were asked to judge the likelihood of goal attainment both before and
after the means-generation task. The age of the participants, number of
ways and nature of the goal varied from experiment to experiment. The
following hypotheses were of interest:

H1: “Think of many” increases DIG (relative to “Think of few™).
H2(a): The effect of DIG on students’ posttest PGA depends on
baseline PGA.

H2(b): DIG has a more negative effect on students’ posttest PGA
when baseline PGA is low than when it is high.

H3(a): The direct effect of condition - “Think of many” (vs. “Think of
few”) — on students’ posttest PGA depends on baseline PGA.

H3(b): The direct effect of condition on students’ posttest PGA is
more positive when baseline PGA is low than when it is high.
H4(a): The indirect effect of condition on students’ posttest PGA
depends on baseline PGA.

H4(b): The indirect effect of condition on students’ posttest PGA is
more negative when baseline PGA is low than when it is high.

Although developmental trends were not our primary focus, we
considered the possibility that the effects of DIG might be larger in older
students. Some previous research suggests that “between the ages of 7
and 15...children increasingly replace a mathematical decision-making
model with a heuristic-based approach for judgement and decision
making” (Lagattuta and Sayfan, 2013, p. 2095). Moreover, there are
specific reasons for supposing that older students may be more likely to
rely on “availability” (of means). Many studies have found that various
forms of perceived self-efficacy (PSE) decline throughout middle/junior
high school (Caprara et al., 2008; Schunk & Meece, 2006; Wigfield et al.,
1991). For example, Fryer and Oga-Baldwin (2017) found that students’
perceived self-efficacy declined in the first year of junior high school in
both mathematics and foreign languages (two of the domains covered in
the present study). Similar declines in PSE for mathematics have been
observed by other researchers, especially in female students (e.g. Watt,
2004; Mozahem et al., 2020). Huang (2013) found no gender differences
(in mathematics PSE) until the age of 15, by which point female students
reported lower PSE for mathematics than males. Lower perceived self-
efficacy means greater self-doubt. Greater self-doubt - often evident in
females - apparently makes students more vulnerable to DIG (Hermann
et al., 2002). Consequently, female students may be more influenced by
difficulty-in-generation at 15 years old than they are at 11 or 12.

To enhance the generalisability of results, the focal goal varied from
experiment to experiment as did the number of means-to-be-generated.
Participants in the three experiments attended a private, all-female
secondary school in London, UK. The school was attended by approxi-
mately 800 students (of differing ethnicities) ranging in age from 11 to
18, i.e. both middle and high school ages. Students were predominantly
from high socio-economic backgrounds. The study was approved by the
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Fig. 2. A Moderated Mediation Model in Which the Indirect and Direct Effects of “Think of Many” on Posttest PGA are Moderated by Baseline PGA.
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Ethics Committee at Robert Gordon University. The research was
deemed to fall within the range of normal school activities, which meant
that parental consent was not required (British Psychological Society,
2014). Participants themselves gave informed consent.

6.1. Sample size

In a mediation model such as the one in Fig. 1, power to detect an
indirect effect (ab) depends on the size of both the a and b paths. It is
extremely difficult to estimate the “required” number of participants
when the size of these paths is unknown (Hayes, 2018). According to
Fritz and MacKinnon (2007), if the a path is large, and the b path of
medium-size, and if a percentile bootstrap test of mediation is applied,
then 59 participants are required for 0.8 power to detect the indirect
effect. Almost twice as many participants were recruited for Experi-
ments 1 and 2 and more than twice as many for Experiment 3. This
allowed not only for a b path of smaller than-predicted size but also for a
test of moderation (Fig. 2).

6.2. Analytical strategy

A moderated mediation model was initially estimated in all three
experiments. The independent variable was condition (“Think of many”
vs “Think of few”); the mediator was DIG; the dependent variable was
posttest PGA; and the moderator was baseline PGA. Baseline PGA was
also included as a covariate in the equation for DIG. 95% bootstrapped
confidence intervals were used for inferential purposes. Hayes’ oper-
ationalisations for “low,” “moderate” and “high” levels of a moderator
were adopted. Thus, these were defined as the 16th, 50th and 84th
percentile respectively.

Prior to analyses the data were inspected in order to identify extreme
and potentially influential cases. This process involved examining his-
tograms and boxplots and identifying the smallest and largest values of
each variable as recommended by Darlington and Hayes (2017). After
fitting the model, the data were again examined for extreme cases that
might have undue influence on results. Judd et al. (2017) suggest that
there is serious cause for concern when there are studentized deleted
residuals with absolute values greater than 4 and noticeable gaps be-
tween the largest values of Cook’s D. When a case was identified meeting
at least one of these criteria, the analysis was conducted twice - once
with, and once without that case. If results were essentially unchanged,
the case was retained. If regression coefficients were noticeably affected
by the extreme case, the analysis without that case was preferred (Judd
et al., 2017).

In the present research, as in Vaughn’s (1999) study, analyses were
conducted twice - once including and once excluding students who did
not list the full number of means. If the pattern of results was essentially
the same, the analysis with all cases was considered to be supported.
Finally, although p values and statistical significance are reported, more
attention was paid to the direction and size of effects than to the extent
to which a p value was less than 0.05.

6.3. Transparency and openness

We report how we determined our sample size, what manipulations
were conducted, whether any data were excluded, and what measures
were used. Quantitative data are available on request from the corre-
sponding author. Data were analysed using SPSS and Hayes’ PROCESS
macro.

7. Experiment 1

Of the three published studies reviewed in the introduction, two used
“Think of many” in the context of exams (Sanna & Schwarz, 2004;
Vaughn, 1999). Putwain and Daly (2014) conducted a study in England
involving 2435 students preparing for the General Certificate of
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Secondary Education (GCSE) in several academic subjects. They found
that 16.4% of students reported experiencing exam anxiety “often” or
“almost always.” The proportion was higher in female students than in
males (22.5% vs 10.3%). The focal goal in Experiment 1 was therefore
“doing well in end-of-year exams” and participants were female students
preparing for GCSEs.

7.1. Methods

7.1.1. Participants

One hundred and seventeen female students, all aged 14-15, were
invited to take part in the experiment. Students were in their first year of
their GCSE (General Certificate of Secondary Education) course. All of
the invited students agreed to participate and completed both parts of
the experiment. Internal (end-of-year) school exams were scheduled to
take place three months after the experiment in several subjects. Par-
ticipants were randomly assigned either to a “3 ways” (n = 59) or “7
ways” (n = 58) condition.

7.2. Procedure

The experiment was conducted remotely through Google Forms in
two parts. Part 1 was the measurement of baseline PGA. Part 2 (a week
later) was the manipulation. In Part 1, all participants were sent an email
with a link to a Google Form. The Form stated the goal (“doing well in
end-of-year exams™) and then presented participants with the four items
measuring baseline PGA. Participants completed the Form and then
received a message indicating that Part 2 would take place in a week.

In Part 2, participants in each condition were sent an email with a
link to the relevant Google Form. Students in both conditions were
invited to consider how they could increase their chances of doing well
in end-of-year exams. They were asked to write down one possible
strategy in a box in the Form. The next two questions asked them “how
else” they could achieve the goal (of doing well in the exams). On each
occasion, they were asked to write down their idea in a box in the Form.
At this point, participants in both conditions had been asked to generate
three means of goal attainment. Participants in the “7 ways” condition
were presented with the “how else?” question a further four times. After
the means-generation questions, forms for both experimental conditions
presented students with four items measuring posttest PGA, and four
items regarding difficulty-in-generation.

7.3. Measures

7.3.1. Perceived goal attainability (PGA)

The perceived goal attainability (PGA) measure was based on a
measure used in previous research with students in this age range (e.g.
Abdulla & Woods, 2021a). The items on this measure are: “How likely is
it that you will [focal goal entered here]?” “How easy will it be for you to
[focal goal entered here]?” and “Imagine you had the goal of [focal goal
entered here]. How ‘achievable’ would that goal be?” Student scores on
this measure have repeatedly been found to correlate with scores on
established measures of commitment (Abdulla & Woods, 2021a; 2021b;
2021c). Pilot studies indicated that reliability estimates were consider-
ably enhanced when an additional item was included: “How confident
are you that you will [focal goal entered here]?” Confirmatory factor
analysis supported the assumption of unidimensionality for the resulting
four-item measure. A 0-10 scale was presented for each item. Higher
scores indicated higher PGA. Cronbach’s alpha was extremely high at
both baseline (a = 0.91) and posttest (a = 0.90).

7.3.2. Difficulty-in-generation (DIG)

This was assessed by a means of a four-item measure developed and
tested in pilot studies. Participants were asked to provide a score be-
tween 1 and 7 for each of the following questions: “How hard was it to
think of _ ways?” “How much effort did you have to make to think of _



A. Abdulla and R. Woods

ways?” “How challenging did you find it to think of _ ways?” “If you had
to think of one more way, how difficult would that be?” The factorial
validity of the measure was supported by confirmatory factor analysis,
which indicated that the assumption of unidimensionality was reason-
able. In pilot studies (as well as the reported experiments) DIG scores
were consistently and reliably higher in “(Think of) Many” than in
“(Think of) Few” conditions, which further supports the validity of the
measure. Estimated reliability was excellent (a = 0.89). Higher scores
indicated greater DIG.

7.4. Results

All participants in the “3 ways” condition were able to list three
means of goal attainment. 93% of students (54 out of 58) in the “7 ways”
condition were able to list 7 ways. The remainder (4 students) resorted
to responses such as “I don’t know” on at least one occasion. The analysis
was conducted twice - once including and once excluding these partic-
ipants. The pattern of results was the same in both cases. The inclusive
analysis is reported below. Descriptive statistics for the key variables are
displayed in Table 1. The highest baseline PGA score on the 0-10 scale
was 7.5 and the highest posttest PGA score was 7.25.

One studentized deleted residual greater than 4 (4.12) was observed.
This was also the case with the second highest value of Cook’s D (0.42).
The gap between this Cook’s D and the third highest value was larger
than the gap between the third and fourth, and fourth and fifth values. In
order to clarify the influence of the case, the analysis was conducted
twice - once with and once without the case — as recommended by Judd
et al. (2017). The estimated effect of DIG was larger when the extreme
case was included. In order to avoid bias, the extreme case was removed.

7.4.1. The effect of “Think of Many (vs. Few)” on DIG

With baseline PGA controlled, the effect of condition on DIG was
large (b =0.82[0.43, 1.20], t = 4.20, p =.0001). Students in the “many”
condition experienced far greater DIG than those in the “few” condition.
H1 was clearly supported. The association between baseline PGA and
DIG (controlling for condition) was very weak and not statistically sig-
nificant (b = -0.07 [-0.21, 0.08], t = 0.89, p =.37). The standardized
coefficient was —0.08 [-0.26, 0.10].

7.4.2. Moderation of the effect of DIG on Posttest PGA by baseline PGA

The interaction between DIG and baseline PGA in the model of
posttest PGA was statistically significant (b = 0.12 [0.03, 0.20], t = 2.80,
p <.01). The standardized coefficient was 0.15 [0.04, 0.26]. There was
therefore support for H2(a), viz. that the effect of DIG on posttest PGA
depends on baseline PGA. The Johnson-Neyman (JN) technique was
used to probe the interaction. When baseline PGA was at or below
approximately 5.32 (on the 0-10 scale), DIG was estimated to have a
negative effect on posttest PGA. When baseline PGA was higher than
5.32 the effect of DIG was not statistically significant. Moreover, the
lower the level of baseline PGA, the more negative the estimated effect.
H2(b) was therefore supported. When baseline PGA was at 3.93 (the
“low” level/16th percentile), the negative effect of DIG on posttest PGA
was estimated to be —0.28 [- 0.44, —0.13].

Table 1
Means and Standard deviations for Measured Variables in Experiment 1.
3 Ways 7 Ways
M SD M SD
Baseline PGA 5.01 1.43 4.83 1.26
DIG 3.31 1.18 4.16 0.86
Posttest PGA 4.89 1.22 4.89 1.13

PGA = Perceived Goal Attainability.
DIG = Difficulty-in-Generation.
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7.4.3. Moderation of the direct effect of condition on posttest PGA by
baseline PGA

The interaction between condition and baseline PGA (in the model of
posttest PGA) was right at the cut-off for statistical significance (b =
-0.20 [—0.402, 0.004], t = 1.95, p =.054). The standardized coefficient
was —0.23 [—0.460, 0.004]. There was therefore support for the hy-
pothesis that the direct effect of condition on posttest PGA depends on
baseline PGA - H3(a). Application of the JN technique indicated that
when baseline PGA was below (approximately) 5.13, “Think of many”
had a positive and statistically significant direct effect on posttest PGA.
When baseline PGA was higher than 5.13, the direct effect of condition
was not statistically significant. In addition, the lower the level of
baseline PGA, the more positive the direct effect. Thus H3(b) was sup-
ported. When baseline PGA was at 3.93 (i.e. “low”), the direct effect of
condition was estimated to be 0.51 [0.18, 0.84].

7.4.4. Moderation of the indirect effect of condition on posttest PGA by
baseline PGA

The confidence interval for the index of moderated mediation did not
include zero: 0.10 [0.003, 0.243]. There was therefore clear evidence to
support the hypothesis that the indirect effect of condition depends on
baseline PGA - H4(a). In addition, the lower the level of baseline PGA,
the more negative the indirect effect. Thus, H4(b) was supported. When
baseline PGA was at 3.93 (i.e. “low™), the negative indirect effect of
“Think of many” (through DIG) was estimated to be —0.23 [—0.45,
—0.04].

7.5. Brief discussion

Experiment 1 provided clear support for all hypotheses. The effect of
difficulty-in-generation (DIG) on students’ posttest perceived goal
attainability (PGA) appeared to depend on baseline PGA. Posttest PGA
was most influenced by “availability” of means (i.e. DIG) in students
with lower baseline PGA. On the other hand, as predicted by the
inconsistent mediation model, those with low baseline PGA were also
the most likely to experience a positive direct effect of “Think of many.”
Vaughn (1999) and Sanna and Schwarz (2004) reported a negative total
effect of “Think of many” on PGA in experiments involving un-
dergraduates. However, they did not directly examine the association
between DIG and PGA or assess direct and indirect effects. Nor did they
test for moderation by baseline PGA. Moreover, they did not report the
gender of their participants. Experiment 1 therefore adds considerably
to their findings. First, direct evidence was provided for a negative effect
of difficulty-in-generation on perceived goal attainability (at least
among certain female students). Second, Experiment 1 indicated that
susceptibility to DIG may be restricted to those with low baseline PGA.
Those with high levels of PGA appear to be unaffected. Finally, Exper-
iment 1 suggests that “accessibility” in “Think of many” influences PGA
in female high school students. This in itself breaks new ground. Finally,
Experiment 1 represents an advance in the study of DIG and PGA in
another important respect. Previous studies (e.g. Sanna & Schwarz,
2004; Vaughn, 1999) have assumed that difficulty-ingeneration lowers
PGA. But those studies did not include baseline PGA as a predictor. This
leaves the association between “accessibility” (i.e. DIG) and PGA open to
another interpretation. Specifically, it might be argued that difficulty-in-
generation is associated with (posttest) PGA only because lower baseline
PGA increases DIG. In other words, perhaps this is a case of reverse
causation (with the effect running from PGA to DIG, rather than from
DIG to PGA). By including baseline PGA in the model we were able to
rule out that possbility: difficulty-in-generation predicts posttest PGA
even when baseline PGA is in the model.

It is important to consider the size of the effects on the 0-10 PGA
scale. At a low level of baseline PGA (3.93), the effect of DIG on posttest
PGA was estimated to be almost one-third of a point and the negative
indirect of “Think of many” was estimated to be almost a quarter of a
point. These may not appear to be large effects. However, from a rational
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perspective, any effect of “availability” on PGA may be considered
important. Moreover, when baseline PGA was at a low level of 3.93,
“Think of many” was estimated to have a positive direct effect of over
half a point, which is approximately half a standard deviation. This is
undoubtedly a meaningful effect.

Like previous studies of DIG and PGA, Experiment 1 focused on ex-
aminations. Researchers and practitioners might wonder whether PGA is
susceptible to “availability” in other educational contexts. A demon-
stration that ease/difficulty-in-generation influences PGA for other
types of goal would be an important extension of the present study. One
of the main aims of Experiment 2 was to explore the generality of DIG’s
influence on PGA. The other major aim of Experiment 2 was to assess
whether the results of Experiment 1 would be replicated in younger fe-
male students. Given that most research on heuristics has involved
adults, evidence that PGA is affected by DIG in even younger children
would be a significant contribution.

8. Experiment 2

The focal goal in Experiment 2 was mastering foreign language vo-
cabulary. In England, Modern Foreign Languages (MFL) is a compulsory
subject for children aged 11-14 (UK Government, n.d.). However, the
perceived self-efficacy of students in MFL courses in UK secondary
schools is generally low (Molway & Mutton, 2019). In addition, some
research suggests that female students in the UK may be especially likely
to underestimate their MFL abilities (e.g. Graham, 2004). This self-doubt
might make female students’ PGA for an MFL-related goal vulnerable to
difficulty-in-generation. In addition, perceived competence and
perceived likelihood of progress in modern languages appears to wane
by the end of the first year of secondary school (e.g. Graham et al.,
2016). This too might increase susceptibility to DIG. A considerable
amount of research on learning foreign languages has focused on the
acquisition of vocabulary (Andra et al., 2020; de Groot and van Hell,
2005; Tseng et al., 2006; Wyra & Lawson, 2018). Experiment 2 was
therefore conducted in the context of vocabulary acquisition. For the
sake of generalisability, the number of means-to-be-generated was
changed to two for the “few” and six for the “many” condition. Piloting
indicated that this was sufficient to generate a large group-difference in
DIG.

8.1. Methods

8.1.1. Participants

One hundred and seventeen female students, all aged 12-13, were
initially recruited and were randomly assigned to a “2 ways” (n = 58) or
“6 ways” (n = 59) condition. Two participants (one from each condition)
opted out. Participants were in their second year of secondary school,
studying various foreign languages including French, German, Spanish
and Mandarin.

8.1.2. Procedure

The procedure was identical to that used in Experiment 1. However,
the goal was now “mastering foreign language vocabulary.” Once again,
there were two parts to the experiment. In Part 1 baseline PGA was
measured. In Part 2 - a week later — the manipulation was carried out.

8.2. Measures
8.2.1. Perceived goal attainability (PGA)

PGA was assessed with the measure used in Experiment 1. Cron-
bach’s alpha was extremely high at both baseline (a = 0.90) and posttest
(o0 = 0.92).

8.3. Difficulty-in-Generation (DIG)

DIG was assessed with the measure used in Experiment 1. Estimated
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reliability was again excellent (a = 0.92).
8.4. Results

All participants in the “2 ways” condition listed two means of goal
attainment. 92% of participants (54 out of 59) in the “6 ways” condition
were able to list six ways. The remaining participants resorted to re-
sponses such as “I don’t know” on at least one occasion. The analysis was
conducted twice - once with and once without these participants. The
pattern of results was the same in each case. The inclusive analysis is
reported below. Descriptive statistics for both conditions are presented
in Table 2. The highest baseline PGA score was 9.75; the highest posttest
PGA score was 9.25; and 97% of participants reported PGA scores lower
than or equal to 8.5.

One exceptionally high studentized deleted residual was observed
(-9.24), clearly exceeding the >4 cut-off recommended by Judd et al.
(2017). This case also had the largest Cook’s D (0.93). The gap between
this value and the next highest value was far greater than the gap be-
tween any other values of Cook’s D. The analysis was conducted once
with and once without this case. Inclusion of the extreme case led to an
unexpected (statistically significant) interaction between DIG and con-
dition in the model of posttest PGA. There was no hint of an interaction
when the extreme case was excluded, indicating that it had excessive
influence. The case was therefore removed. All other cases were retained
for the analysis.

8.4.1. The effect of “Think of Many (vs. Few)” on DIG

With baseline PGA controlled, the effect of condition was large: b =
1.14 [0.78, 1.51], t = 6.24 p <.0001. Students in the “many” condition
reported considerably greater DIG than those in the “few” condition. H1
was therefore firmly supported. In addition, baseline PGA was nega-
tively associated with DIG (controlling for condition): b = —0.31
[-0.46,—0.16], t = 4.16, p =.0001. The standardized coefficient was
—0.14 [-0.27, —0.01].

8.4.2. Moderation of the effect of DIG on posttest PGA by baseline PGA

The interaction between DIG and baseline PGA in the model of
posttest PGA was again statistically significant (b = 0.10 [0.02, 0.18], t
= 2.45, p =.02). The standardized coefficent was 0.11 [0.02, 0.21].
There was therefore more evidence to suggest that the effect of DIG on
posttest PGA depends on baseline PGA - H2(a). The JN technique was
used to probe the interaction. Results suggested that when baseline PGA
was at or below approximately 5.75, DIG had a statistically significant
negative effect on PGA. Baseline PGA was lower than 5.75 in over 30%
of participants. At levels of baseline PGA greater than 5.75, the “effect”
of DIG was less negative and not statistically significant. Results there-
fore suggested that DIG has a more negative effect on posttest PGA when
baseline PGA is low than when it is high - H2(b). In Experiment 2, the
“low” value of baseline PGA was 5 (on the 0-10 scale). At this level of
baseline PGA, the negative effect of DIG on posttest PGA was estimated
to be —0.21 [-0.37, —0.05]. When baseline PGA was as low as the “low”
level in Experiment 1 (i.e. 3.93), the estimated negative effect of DIG on
PGA was —0.31 [—0.54, —0.09].

Table 2
Means and Standard Deviations for Measured Variables in Experiment 2.
2 Ways 6 Ways
M SD M SD
Baseline PGA 6.17 1.22 6.17 1.26
DIG 2.83 1.11 4.03 0.06
Posttest PGA 6.15 1.29 6.14 1.36

PGA = Perceived Goal Attainability.
DIG = Difficulty-in-Generation.
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8.4.3. Moderation of the direct effect of condition on posttest PGA by
baseline PGA

The coefficient for the interaction between condition and baseline
PGA was right at the cut-off for statistical significance (b = -0.21
[—0.414, 0.002], t = 1.96, p =.053). The standardized coefficient was
—0.19 [—0.388, 0.002]. There was therefore more evidence to suggest
that the direct effect of condition on posttest PGA depends on baseline
PGA - H3(a). Application of the JN technique indicated that when
baseline PGA was below 5.68 there was a positive statistically significant
direct effect of condition on posttest PGA. Over 30% of participants had
baseline PGA scores under 5.68. When baseline PGA exceeded this
value, however, the direct “effect” of condition was less positive and not
statistically significant. Evidence therefore suggested that the direct
effect of condition on posttest PGA is more positive when baseline PGA is
low than when it is high - H3(b). When baseline PGA was at the “low”
level of 5, the direct effect of “Think of many ways” was estimated to be
+0.43, approximately half-a-point on the PGA scale. When baseline PGA
was as low as the “low” level in Experiment 1 (i.e. 3.93), the positive
direct effect was estimated to be as large as 0.66 [0.12, 1.20].

8.4.4. Moderation of the indirect effect of condition on posttest PGA by
baseline PGA

The confidence interval for the index of moderated mediation was
close to excluding zero: 0.11 [—0.01, 0.26]. There was therefore evi-
dence (albeit not definitive) to suggest that the indirect effect of con-
dition on posttest PGA depends on baseline PGA - H4(a). In addition, the
indirect effect was estimated to be more negative at lower (than at
higher) levels of baseline PGA, supporting H4(b). At the “low” level of 5,
the negative indirect effect of “Think of many” (through DIG) was
estimated to be —0.24 [—0.45, —0.07]. When baseline PGA was as low as
the “low” level in Experiment 1 (i.e. 3.93), the negative indirect effect
was estimated to be —0.36 [-0.72, —0.08].

8.5. Supplementary analysis

According to H2(a), the effect of DIG on posttest PGA depends on
baseline PGA. The statistically significant interaction between DIG and
baseline PGA was taken to support this hypothesis. However, in
Experiment 2, baseline PGA and DIG were themselves correlated (r =
—0.30, p <.01). When a focal variable (X) and putative moderator (W)
are (highly) correlated, it can be difficult to distinguish between a linear
interaction between X and W and a quadratic effect of either X or W
(Aiken & West, 1991; Darlington & Hayes, 2017). If, for example, DIG
has a curvilinear effect on posttest PGA (and if, as in the present case,
DIG and baseline PGA are correlated), then an interaction between DIG
and baseline PGA might be a “spurious moderator effect” (Lubinski &
Humphreys, 1990).

One way to adjudicate between the moderator and quadratic effect
hypotheses is to examine which model accounts for the most variance
using stepwise regression techniques (Lubinski & Humphreys, 1990).
MacCallum and Mar (1995) note that this effect size comparison
approach can be reliable so long as the correlation between the pre-
dictors is less than or equal to 0.40, the reliabilities are greater than or
equal to 0.70, and the sample size is not small. Those conditions were
deemed to have been met in the present case. A stepwise regression
analysis was therefore conducted. In the first step, posttest PGA was
regressed on pretest PGA, condition, DIG, and the product of DIG and
condition (i.e. all variables in our model except for the BaselinePGA x
DIG interaction term). In the second step, DIGz, BaselinePGAz, and
BaselinePGA x DIG were all entered in an incremental stepwise manner.
Results of this analysis indicated that the addition of the BaselinePGA x
DIG interaction term added most to the variance explained (AR? =1.6%,
p =.02). Neither quadratic term increased R? to a statistically significant
degree. Results therefore supported the moderation (not the quadratic)
hypothesis, according to which the effect of DIG on posttest PGA de-
pends on baseline PGA - H2(a).
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Fig. 3 depicts the differing effects of difficulty-in-generation (DIG) on
posttest perceived goal attainability (PGA) at three different levels of
baseline PGA. As may be observed, when baseline PGA is low, the
downward slope indicates a negative effect of difficulty-in-generation.
However when baseline PGA is moderate or high that negative effects
appears to be absent.

8.6. Brief discussion

Experiment 2 yielded further support for all hypotheses. Difficulty-
in-generation appeared to have a negative effect on perceived goal
attainability at lower levels of baseline PGA. Similarly, “Think of many”
appeared to have a negative indirect effect on posttest PGA when
baseline PGA was relatively low but not when it was relatively high. The
direct effect of condition was apparently also moderated by baseline
PGA, although the sign of this effect (as predicted by the inconsistent
mediation model) was positive rather than negative. In short, students
appear to have been more sensitive to difficulty-in-generation and to the
overall manipulation when initial PGA was low. Effect size estimates in
Experiment 2 may be compared with those in Experiment 1. When
baseline PGA in Experiment 2 was at the “low” level of Experiment 1 (i.e.
3.93 on the 0-10 scale), the negative effect of DIG on posttest PGA was
estimated to be —0.31, which is very similar to the estimate in Experi-
ment 1 (-0.28). At this “low” level of baseline PGA, the negative indirect
effect of “Think of many” in Experiment 2 was estimated to be slightly
larger than in Experiment 1 (—0.31 vs. —0.23), as was the positive direct
effect (0.66 vs 0.51). However, these differences are small and it would
seem more reasonable to speak of similarities.

However, Experiment 2 extended the findings of Experiment 1 in two
important ways. First, Experiment 2 suggested that female students as
young as 12 or 13 are influenced by “availability” (of means) when
judging their likelihood of goal attainment. In other words, the results of
Experiment 1 were replicated in a sample of even younger females. This
is a significant finding, especially since the use of such heuristics by
children has traditionally been questioned (e.g. Baron et al., 1993).
Second, Experiment 2 indicated that difficulty-in-generation has a
negative effect on the perceived goal attainability of a different type of
goal - mastering foreign language. This too breaks new ground. Inter-
estingly, effect size estimates suggest that DIG’s influence in this context
was as great as in the context of doing well in exams (Experiment 1).

Nevertheless, academic goals come in many other varieties. Readers
may be wondered whether the findings of Experiment 2 extend to goals
in other academic domains, or to goals in specific subjects such as
mathetmatics. Research indicates that students’ self-efficacy judgements
differ across subjects and are associated with different developmental
trajectories (e.g. Anderman & Midgley, 1997). Bong (2001, p.23) notes
that despite correlations across subjects, students’ “self-concepts are
clearly divided along the line of verbal and math domains.” It is there-
fore important to determine whether the findings of Experiment 2
(which involved a verbal goal) extend to goals relating to maths. One of
the primary aims of Experiment 3 was to address this question. Another
major aim was to see whether the findings of Experiments 1 and 2 would
be replicated in a sample of even younger female students at a crucial
point in their educational career- the transition from primary (elemen-
tary) to secondary (middle) school.

9. Experiment 3

Participants in Experiment 3 were in their very first year of sec-
ondary school, which is equivalent to the beginning of middle school in
the US. They were the youngest students in the present study and the
youngest students in their school. The focal goal was “improving in
Maths in the remainder of the year”. The transition from primary
(elementary) to secondary (middle/junior high) school is widely
regarded as critical. As children move from one school to another, they
re-evaluate their academic abilities (Anderman & Midgley, 1997).
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Fig. 3. The Effects of DIG on Posttest PGA at Low (16th percentile), Moderate (50th percentile) and High (84th Percentile) Levels of Baseline PGA.

Understanding whether PGA is influenced by “availability” at this stage
is therefore extremely important.

Perceived competence in mathematics appears to decline in middle
school, particularly amongst female students (Falco, 2019; Watt, 2004).
However, in the very first year of secondary school (or middle school in
the US), perceived self-efficacy (PSE) in mathematics appears to be
relatively high and females feel no less confident in their mathematical
abilities than males (Huang, 2013). This (relatively) high mathematics
PSE should mean (relatively) high baseline PGA with regard to a maths-
related goal. According to the present study’s hypotheses, high(er)
baseline PGA entails reduced susceptibility to difficulty-in-generation
and to the “Think of many” manipulation. One might therefore predict
that female students in the first year of secondary school are less affected
by DIG and “Think of many” than older (female) students. Experiment 3
enabled us to test this prediction.

9.1. Methods

9.1.1. Participants

One hundred and forty-two female students, all aged 11-12, were
invited to take part in the study. For all of these students Maths was a
compulsory National Curriculum subject (UK Government, n.d.). Four
students opted out. Participants were randomly assigned to a “3 ways”
(n =70) or “8 ways” (n = 68) condition. The number of ways (three and
eight) was derived from Vaughn (1999).

9.1.2. Procedure

The procedure was identical to that used in Experiments 1 and 2. The
experiment once again consisted of two parts: Part 1 (the measurement
of baseline PGA), and Part 2 (the manipulation). Part 2 took place one
week after Part 1, as before. The specified goal was “improving in Maths
in the rest of the year.”.

9.2. Measures

9.2.1. Perceived goal attainability

PGA was assessed by means of the measure used in Experiments 1
and 2. Cronbach’s alpha was extremely high at both baseline (a = 0.91)
and posttest (a = 0.90).

9.2.2. Difficulty-in-Generation
DIG was assessed by means of the measure used in Experiments 1 and

2. Estimated reliability was again excellent (@ = 0.89).

9.3. Results

Ninety-nine percent of participants (69 out of 70) in the “3 ways”
condition were able to list three means of goal attainment. Seventy-eight
percent of participants (53 out of 68) in the “8 ways” condition were able
to list eight ways. The remaining participants resorted to responses such
as “I don’t know” on at least one occasion. The analysis was conducted
twice - once including and once excluding these participants. The
pattern of results was the same in each case. The inclusive analysis is
reported below. Descriptive statistics for both conditions are presented
in Table 3. One participant reported PGA of 10 (on the 0-10 scale) at
both baseline and posttest. However, 91% of participants reported PGA
scores lower than or equal to 8.5.

There were no studentized deleted residuals above 4 and the gap
between the largest values of Cook’s D was small (0.1). All cases were
therefore included in the analysis.

9.3.1. The effect of “Think of Many” vs. “Think of Few” on DIG

With baseline PGA controlled, the effect of “Think of many” (vs.
“Think of few”) was large (b = 0.94 [0.62, 1.26], t = 5.75, p <.0001).
Students in the “many” condition reported considerably more DIG than
those in the “few” condition. H1 therefore received strong support. In
addition, with condition controlled, baseline PGA was negatively asso-
ciated with DIG (b = —0.14 [-0.27, —0.01], t = 2.16, p =.03). The
standardized coefficient was —0.17[—0.32, —0.01].

9.3.2. Moderation of the effect of DIG on posttest PGA by baseline PGA
In the model of posttest PGA, the coefficient for the interaction be-
tween DIG and baseline PGA was small and not statistically significant

Table 3
Means and Standard Deviations for Measured Variables in Experiment 3.
3 Ways 8 Ways
M SD M SD
Baseline PGA 6.72 1.37 6.46 1.27
DIG 3.77 0.98 4.74 1.01
Posttest PGA 6.81 1.41 6.49 1.25

PGA = Perceived Goal Attainability.
DIG = Difficulty-in-Generation.
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(b=-0.05[—-0.14,0.05], t = 0.98, p =.33). The standardized coefficient
was also —0.05 [—0.15, 0.05]. There was therefore little statistical evi-
dence to suggest that the effect of DIG on posttest PGA depends on
baseline PGA. On the face of it, therefore, H2(a) and H2(b) were not
supported. However, there is a clear sense in which they were supported,
as explained in the discussion.

9.3.3. Moderation of the direct effect of condition on posttest PGA
byBbaseline PGA

The coefficient for the interaction between condition and baseline
PGA was also small and not statistically significant (b = —0.07 [—0.30,
0.16], t = 0.59, p =.55). The standardized coefficient was also —0.07
[—0.29, 0.16]. There was therefore apparently no strong statistical ev-
idence to suggest that the direct effect of condition depends on baseline
PGA. H3(a) and H3(b) were therefore apparently not supported - but,
again, see the discussion.

9.3.4. Moderation of the indirect effect of condition on posttest PGA by
baseline PGA

The index of moderated mediation was close to zero and the confi-
dence interval also included zero: —0.04 [—0.15, 0.02]. There was
therefore little statistical evidence to suggest that the indirect effect of
condition on posttest PGA depends on baseline PGA. H4(a) and H4(b)
were on the face of it not supported — but, once again, see the discussion.

Both interaction terms were dropped and a simple mediation model
was estimated. The effect of DIG on posttest PGA (controlling for base-
line PGA) was estimated to be negative and the coefficient was almost
statistically significant (b = — 0.12 [—0.26, 0.01], t = 1.79, p =.08). The
standardized coefficient was —0.10 [—0.22, 0.01]. The indirect effect of
condition on posttest PGA was also estimated to be negative (—0.12).
The confidence interval was extremely close to excluding zero: [-0.272,
0.009]. The partially standardised estimated effect size for the indirect
effect was —0.09 [—0.208, 0.006]. The estimated direct effect of con-
dition on posttest PGA was positive but extremely small and not statis-
tically significant (b = 0.006 [—0.29, 0.30], t = 0.04, p =.97). The total
effect was estimated to be negative (—0.11) but was not statistically
significant (t = 0.81, p =.42). Finally, there was an extremely strong
association between baseline PGA and posttest PGA (b = 0.81 [0.70,
0.91], t = 15.25, p <.0001). The standardized coefficient was 0.79
[0.68, 0.89].

9.4. Brief discussion

As predicted by H1, “Think of many ways” increased difficulty-in-
generation (relative to “Think of few”). The other hypotheses were, on
the face of it, not supported. That is to say, statistical tests of interaction
provided little evidence to suggest that the effect of difficulty-in-
generation and indirect effect of condition depended on baseline PGA.
However, when baseline PGA was controlled, difficulty-in-generation
was negatively associated with posttest PGA (albeit not quite to a sta-
tistically significant degree). In addition, as predicted by the inconsis-
tent mediation model, the “Think of many” condition was estimated to
have a negative indirect but a positive direct effect. The positive direct
“effect” was vanishingly small. The negative indirect effect was esti-
mated to be larger albeit within a confidence interval including zero.
The partially standardised estimated effect size suggests that if this
negative indirect “effect” was real, “Think of many” lowered posttest
PGA by approximately one-tenth of a standard deviation by increasing
difficulty-in-generation. This should almost certainly be considered a
small effect (at any rate smaller than the effects in Experiments 1 and 2).

Research suggests that (i) some judgements are more malleable than
others, and (ii) the more malleable a judgement is the more it may be
influenced by DIG (Greifeneder et al., 2010). It is possible that PGA for a
Maths-related goal is not as malleable as PGA for “doing well in end-of-
year exams” (Experiment 1) or “mastering foreign language vocabulary”
(Experiment 2). However, when the results of all three experiments are
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compared, another explanation suggests itself that is fully consistent
with the hypotheses. Inspection of Table 1 and Table 3 reveals that
baseline PGA was considerably higher in Experiment 3 than in Experi-
ment 1. Indeed, the mean difference was 1.67 points (on the 0-10 scale).
Perceived self-efficacy (PSE) and academic self-belief are known to
decline as students progress through middle school (e.g. Schunk &
Meece, 2006). This decline has been observed (for PSE) in various ac-
ademic domains, including foreign languages and mathematics (e.g.
Fryer & Oga-Baldwin, 2017). Anxiety and lack of confidence regarding
examinations also appears to increase with age (Howard, 2020). The
very first year of secondary (or middle) school may therefore represent a
relative high-point in terms of PSE and PGA for foreign languages, maths
and exams. Experiments 1 and 2 suggested that the effects of difficulty-
in-generation (and “Think of many”) on PGA are weaker or non-existent
in students with high PGA to begin with. The (relatively) high baseline
PGA of participants in Experiment 3 may therefore explain why direct
and indirect effects were so small. In short, high baseline PGA may have
made these students immune to the effects of DIG and “Think of Many.”
In this sense, the results of Experiment 3 actually support the hypotheses:
the negative indirect effect of DIG on PGA (and positive direct effect of
“Think of many”) are less pronounced (or even non-existent) when
students’ baseline PGA is high.

10. General discussion

In the present study female students in three experiments were asked
to generate (multiple) means of goal attainment. One of the primary
aims was to investigate the extent to which students’ perceived goal
attainability (PGA) is influenced by the “availability” of goal attainment
means. Previous research with undergraduates suggested that asking
students to think of many (rather than few) ways to attain a goal has a
negative total effect on PGA (Chang, 2010; Sanna & Schwarz, 2004;
Vaughn, 1999). However, that research did not directly measure the
effect of difficulty-in-generation (DIG) on PGA, let alone conduct a
mediation analysis. Moreover, the aforementioned studies involved only
undergraduates and shed little or no light on younger (female) students.
Finally, none of those studies examined a potentially crucial individual
difference — students’ baseline PGA. As a result, a great deal is unknown
about the effects of DIG on PGA in the context of generating means of
goal attainment. The present study addressed all of the aforementioned
limitations and makes several important contributions. These are dis-
cussed under the headings below.

10.1. The effect of “Availability” (of Means) on female Students’ PGA

The present study provides the first experimental evidence that
young female students are influenced by “availability” when generating
means of goal attainment. The importance of this finding may be
appreciated when one recalls how frequently children are asked to
generate means of goal attainment (e.g. Beghetto et al., 2015; Brusseau
et al., 2020; Conklin, 2012). The present study indicates that female
students in the 12-15 age range rely not only on the number of means
that they generate but also on the ease or difficulty that they have in
generation. Research suggests that children begin secondary school with
relatively high confidence in several academic domains (e.g. foreign
languages and mathematics), which then declines in the following years
(Fryer & Oga-Baldwin, 2017). The decline in perceived self-efficacy for
mathematics appears to be particularly strong in females (e.g. Watt,
2004). The present study suggests that “availability” influences female
students’ PGA only when baseline PGA is low. If so, it is possible that
female students do not begin to rely on “availability” when generating
means of goal attainment until later in their school career (e.g. the
second year of middle school) when they have begun to doubt their
abilities.
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10.2. “Think of Many,” Ease-of-Retrieval, and inconsistent mediation

Another important contribution of this study relates to inconsistent
mediation. Previous research has been predicated on the assumption
that individuals are influenced by ease-of-retrieval in some contexts and
by “numerosity” (of examples, means, etc.) in others (e.g. Schwarz et al.,
1991; Tan & Agnew, 2016). However, this “either...or” perspective
overlooks the fact that students are often no doubt simultaneously (and
perhaps equally) influenced by both, albeit in opposing directions. Ev-
idence for this inconsistent mediation hypothesis was obtained in all
three studies (moderated by baseline PGA in experiments 1 and 2). This
finding has important implications. First, it suggests that researchers
interested in understanding ease-of-retrieval and “Think of many”
should not focus on “total effects” alone. Instead they should decompose
total effects into (simultaneous) direct and indirect effects. This not only
makes it possible to estimate the size of the (indirect) effect of ease-of-
retrieval but also helps to illuminate the extent to which it is counter-
vailed by other influences (e.g. the number of goal attainment means). In
the present case, it seems that the size of the effect of DIG on PGA is fairly
small but increases as baseline PGA declines.

Perhaps most importantly for education, the inconsistent mediation
model suggests that asking (female) students to generate multiple means
of goal attainment may not have the intended (positive) effect on PGA.
Whilst some students may experience a positive (direct) effect of
generating multiple means, any such benefit may be undermined by the
difficulty that they had in generation. Education professionals should
therefore be aware that the metacognitive experience of difficulty-in-
generation may prevent any overall gain from “Think of many”. Thus,
asking students to list 5 ways to do well in exams, for example, may not
raise overall confidence for exams. For many educators this will be a
counterintuitive but important revelation.

10.3. The moderating effects of baseline PGA

The third important contribution of the present study relates to
baseline PGA. In Experiments 1 and 2, statistical tests of interaction
suggested that the effect of difficulty-in-generation on posttest PGA (like
the indirect effect of “Think of Many”) was moderated by baseline PGA.
It is important to note that the interactions cannot be attributed to
ceiling effects. In fact, across all three experiments, 95% of students
reported baseline PGA scores lower than or equal to 8.5, which means
that the vast majority of students could have scored at least 1.5 points
higher on the 0-10 PGA scale. And yet it appears that posttest PGA was
affected by DIG only in students who had low PGA to begin with. This
too has both practical and theoretical implications. On a practical level,
when students are asked to generate means of goal attainment, special
attention should be paid to those who (initially) have low expectations.
Female students report greater self-doubt and lower expectations in
several academic domains, e.g. mathematics and social sciences (e.g.
Ringeisen et al., 2016). Special attention should perhaps therefore be
paid to (older) female students, who may have relatively low baseline
PGA. If the negative indirect effect could somehow be “blocked” for
these students, then “Think of many” may have the desired result, i.e.
higher levels of (posttest) perceived goal attainability. Various methods
are available for discrediting the diagnosticity of ease-of-retrieval. For
example, if those with low baseline PGA can be led to attribute DIG to
some aspect of the situation (rather than to a genuine lack of means),
then it may not have a negative effect on their judgements (Ruder &
Bless, 2003). Future research should examine whether effects of DIG on
PGA (in students with low baseline PGA) can be forestalled by dis-
crediting DIG’s informational value (e.g. “Struggling to think of strate-
gies is perfectly normal and does not mean that are not many strategies).

It is important to note that the positive (direct) effect of generating
many means of attainment was also apparently restricted to students low
in baseline PGA. That is to say, the only students whose PGA was
affected at all (either positively or negatively) appeared to be those with
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relatively low baseline PGA. This too is an important finding and can be
related to established social psychological theories. For example, ac-
cording to Brockner’s (1988) “plasticity” hypothesis, individuals low in
self-esteem are more susceptible to environmental cues than those high
in self-esteem. Shrauger and Rosenberg (1970) found, for example, that
failure considerably lowered self-esteem in undergraduate students who
were low in it to begin with but had a far less damaging effect in those
who were initially high. Similarly, Karl et al. (1993) found that self-
efficacy judgements of students low in perceived self-efficacy (PSE)
were more likely to be affected by feedback than the judgements of those
initially high in PSE. The present study suggests that the “plasticity”
hypothesis may apply in the context of “Think of (many)” and PGA. That
is to say, female students’ PGA is more likely to be affected by “Think of
Many” and “availability” in those low in PGA than in those initially high.

There are several ways to explain the greater “plasticity” of low PGA.
Consider the greater susceptibility to difficulty-in-generation in students
with low baseline PGA. What might explain this phenomenon? One
possibility is differential attributions. Individuals with low perceived
self-efficacy are prone to attribute setbacks to internal or stable causes,
whereas those with high PSE attribute them to external or temporary
factors (Alden. 1986; Silver et al., 1995). Perceived self-efficacy and
perceived goal attainability are closely related (Klein et al., 2013).
Students with low PGA are therefore likely to be those with low PSE.
When these students experience difficulty in generating means of goal
attainment they may attribute that difficulty to an internal or stable
cause, e.g. a genuine lack of means. They may then consider themselves
even less likely to attain the goal — what Weiner (1976) termed a “low
expectancy cycle.” On the other hand, students high in PGA may attri-
bute difficulty-in-generation to an aspect of the situation (e.g. the
request for so many means). Attributing DIG to such a cause may leave
PGA unaffected. Thus, whilst both high and low “PGA-ers” experience
DIG, only the latter interpret it in such a way that it lowers PGA. Future
studies could test this hypothesis by measuring students’ DIG
attributions.

10.4. Limitations

In the present study the goal (as well as students’ age) varied from
experiment to experiment primarily for the sake of generalisability. In
one sense, however, this is a limitation since it means that a goal-related
explanation for differences in results cannot be entirely ruled out. Future
research could build on the present study by holding constant either the
goal or the age of participants. Doing so would make it easier to deter-
mine whether “availability” indeed becomes more influential with age.
The present study also focused on female students. Given concerns about
low PGA in females specifically, we considered this focus to be justified.
However, it is also in one sense a limitation. Research suggests that the
factors affecting perceived self-efficacy in females may be different from
those affecting it in males (e.g. Butz & Usher, 2015). Male students may
therefore respond differently to DIG and “Think of Many.” Future
research should investigate this possibility. In addition, future research
could build on the present study by replicating the experiments in
different types of school, e.g. large state schools attended by both male
and female students from different socio-economic backgrounds.

Finally, researchers may wish to include (additional) covariates in
their models. In the present study, covariates (other than baseline PGA)
were not measured in the experiments because we wanted to miminise
attrition. Research indicates that the longer an online survey the more
likely participants are to avoid beginning or completing it (e.g. Galesic &
Bosnjak, 2009). Moreover, attrition rates in online surveys appear to be
especially high in younger participants (Spennemann, 2022). By asking
children to answer only a few questions, we were able to achieve
completion rates close to 100% (98.5% across the experiments).
Nevertheless, the inclusion of covariates (related to posttest PGA) should
result in an even better-fitting model, thereby increasing statistical
power. Researchers may therefore consider including other variables
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that explain posttest PGA. For example, PGA for language-related goals
may vary as a function of the focal language. Future studies might then
control for “focal language” by including it as a covariate.

10.5. Conclusion

Maintaining and enhancing student PGA is an essential goal for any
educator. Perceived goal attainability affects not only students’ goal
commitment, goal pursuit, academic interest and grades (e.g. Abdulla &
Woods, 2021a; Senko & Hulleman, 2013), but also students’ psycho-
logical wellbeing (e.g. Brunstein, 1993). Many educators apparently
assume that asking students to generate (multiple) means of goal
attainment will have a positive impact on PGA. However, previous
research involving undergraduates suggests that difficulty-in-generation
may play a role. The present study extends previous research by focusing
on female students in a middle and high school context. The findings
have important implications for students and educators alike. Those
who ask (female) students to generate multiple means of goal attainment
should realise that doing so may have both positive and negative effects
on perceived goal attainability (at least when students have low PGA to
begin with). Admittedly, students with high baseline PGA may not draw
negative conclusions from difficulty-in-generation. But equally they may
not benefit much from generating means. Educators inclined to ask
“How else could you do that?” should be aware of likely effects.
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