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Abstract

Divergent thinking tests are used to select students for gifted programs. Studies on these
tests, mostly conducted on non-gifted students, suggest that performance is influenced by
the type of instruction given (standard vs. hybrid “be fluent AND original’) and time-on-
task. The current study aimed to examine the effect of instructions and time-on-task on
divergent thinking performance in gifted and non-gifted students in a 2 [gifted vs non-
gifted] x 2 [standard vs hybrid instructions] design. The results showed that gifted students
outperformed non-gifted students in fluency, while no significant difference was found
between the two groups in originality. Creativity instructions improved both originality and
fluency scores in verbal but not figural tests. As for time-on-task, gifted students took more
time when completing divergent thinking tests as well as when they were given explicit
instructions to “be creative.” Implications for gifted identification are discussed.

Keywords: gifted students; divergent thinking, time-on-task, creativity; fluency,

originality
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Testing the effects of time-on-task and instructions to “be creative” on gifted students

The gifted education field has evolved remarkably in many ways, including
identification (Johnsen, 2018), services (Johnsen, 2012), program evaluation (Neumeister
& Burney, 2019), and perhaps most importantly, the conception of giftedness (Sternberg &
Ambrose, 2021). While high intelligence quotient was initially considered the sole indicator
of giftedness (Sternberg et al., 2011), subsequent theories challenged that notion. There is
large consensus on the idea that giftedness is a multidimensional construct that includes
both cognitive and non-cognitive aspects (Abdulla Alabbasi et al., 2021b; AlSaleh et al.,
2021; Gagné, 2020). In the 1960s, Ellis Paul Torrance observed that hidden talent and
unrecognized potential are often missed in gifted programs owing to common unfavorable
characteristics (Torrance, 1995). Modern theories go beyond Terman’s (1926) initial
conception, and all include creativity as a core component (Gagné, 2020; Preckel et al.,
2020; Renzulli, 1986; Sternberg, 2005).

Divergent thinking (DT) is the ability to think in many different directions (Taylor,
1988). DT tests are often used to assess students’ creative potential as part of the gifted
identification process. Perhaps the most widely used is the Torrance Test of Creative
Thinking (TTCT; Abdulla Alabbasi et al., in press). DT tests are influenced by internal and
external factors, two of which have been extensively studied using non-gifted samples: the
role of the explicit instruction to “be creative™ and the amount of time-on-task (TOT).
These two factors are the focus of this study.

Role of explicit instructions in DT tests

! “Be creative” and “hybrid” instructions were used interchangeably to refer to instructions in which
participants are asked to be fluent AND original.
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Explicit instructions such as “be fluent,” “be flexible,” “be original,” and “be fluent
AND original” (hybrid) when taking a DT test have been studied for many years
(Harrington, 1975; Reiter-Palmon et al., 2019; Runco, 1986; Torrance, 1966; Wallach &
Kogan, 1965). Explicit instructions, one aspect of test administration procedures, convey
the respondents’ tasks and responsibilities. Through these explicit instructions, the process
of testing and outcome quality may vary (Reiter-Palmon et al., 2019). This is most likely
with DT tasks because they are open-ended, and the nature of responses may in part be
owing to the instructions provided. The alternative is to administer DT tests without
explicitly directing examinees to “be creative” or generate original ideas because it can be
useful to understand what individuals do spontaneously (Acar et al., 2020). Thus, when
non-explicit (standard) instructions are given, the results may be more indicative of DT as it
occurs in the natural environment (natural performance), while explicit instructions may be
more indicative of examinees’ potential and what is possible (maximal performance). Such
potential is of particular interest when DT tests are used to identify students for gifted
programs. Additionally, explicit instructions tend to lead to highly reliable performances
(Harrington, 1975). Yet another advantage of explicit instructions is that they are likely to
minimize individual differences in task perception. Examinees’ performances then are more
indicative of actual ability.

Some studies (Evans & Forbach, 1983; Forthmann et al., 2016; Harrington, 1975)
have investigated the effect of explicit instructions to “be creative,” while others direct
examinees to be original (i.e., generate rare and unusual ideas) or fluent (i.e., generate many
ideas, without regard to quality) (Kaya & Acar, 2019; Runco, Illies, & Reiter-Ralmon,
2005). Explicit instruction can have a significant impact, although not uniform. Katz and

Poag (1979), for example, administered the Alternate Uses Test (AUT) and reported that
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males scored higher in fluency when instructions to “be creative” were used, while females
scored higher in fluency under standard instructions. This is consistent with Harrington’s
(1975) report that instructions only influence male students. Gender differences found
under instructions to “be creative” were also observed by Evans and Forbach (1983). Other
studies found that explicit instructions to “be creative” significantly enhanced originality
but not fluency and flexibility (Hong et al., 2016; Runco, 1986; Said-Metwaly et al., 2020).
Other researchers reported that the effects depended on which DT test was administered
(Chand & Runco, 1993; Cummings et al., 1975). To resolve these inconsistencies, two
meta-analyses were conducted on the effect of explicit instructions on DT performance
(Acar et al., 2020; Said-Metwaly et al., 2020). Acar et al.’s (2020) main finding was that
explicit instructions improved DT performance when both “be original” and “produce as
many ideas as you can” were emphasized (i.e., hybrid). When only instructions to be
original were provided, DT performance was not affected. Said-Metwaly et al. (2020)
concluded that explicit instructions only enhance originality. With one exception (Runco,
1986), studies examining the effect of instructions on DT performance have not considered
giftedness status (i.e., gifted vs. non-gifted). Therefore, our first objective was to compare
the DT performances of gifted and non-gifted students who were given two kinds of
instructions: (a) hybrid, which emphasizes fluency and originality and (b) standard. The
second objective was to examine the role of explicit instructions in DT performance in non-
Western cultures.
Effect of TOT on DT

TOT is another factor that can influence students’ performances on DT tests.
Christensen et al. (1957) administered several DT tests such as Plot Titles, Brick Uses,

Unusual Uses, and Figure Concept, observing an increase in uncommon responses and
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remoteness of associations when examinees were given more time. However, it was
Wallach and Kogan’s seminal work (1965) that greatly influenced this line of research by
demonstrating that under untimed (game-like) conditions, students generated more original
results. Wallach and Kogan (1965) concluded that when DT tests were administered in a
game-like environment, DT and intelligence quotient were more independent. Subsequent
studies utilized the following experiments and conditions: (a) timed versus untimed
conditions and (b) different time intervals (e.g., 2.5 versus 5 versus 7.5 minutes). While
most studies that tested timed versus untimed conditions concluded that the latter resulted
in higher DT scores (Akinboye, 1982; Cropley, 1972; Foos & Boone, 2008; Torrance &
Ball, 1978; Torrance, 1969; Vernon, 1971), those comparing different time intervals
reported inconsistent findings. For instance, Plucker et al. (2006) reported that TOT was
significantly related to DT originality and fluency, whereas Hattie (1980) concluded that
test-like conditions were optimal. However, Sajjadi-Bafghi and Khatena (1985) and Johns
et al. (2000) reported that TOT had no significant effect on DT performance. A further
group of researchers reported mixed results (Beaty & Silvia, 2012; Khatena, 1972, 1973;
Morse et al., 2001). To resolve this contradiction, Paek et al. (2021) and Said-Metwaly et
al. (2020) conducted two meta-analyses and concluded that: (a) there was a positive
relationship between DT and TOT and (b) more time has a positive effect on originality but
not on fluency or flexibility.

Regarding the nature of the association, Plucker et al. (2006) found no evidence for
a curvilinear relationship between DT and TOT. However, Paek et al. (2021) found
evidence of a J-shaped relationship. Most studies on the effect of TOT on DT have been
conducted with the general population. Given that most gifted programs require students to

take a DT test and considering that previous studies show that TOT has an effect on DT
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performance, our third objective was to examine the effect of TOT on DT performance
among gifted students (compared with their non-gifted peers). Although more time is often
better for more and higher-quality responses in the general population, how TOT impacts
the performance of gifted and non-gifted students is yet to be investigated. The fourth
objective, therefore, was to test the nature of the relationship between DT and TOT in
gifted and non-gifted samples.
Research questions
We address the following research questions:
(1) Does DT performance (fluency and originality) vary between gifted and non-gifted
students based on the nature of instructions (“be creative” versus standard instruction)?
(2) Does DT performance (fluency and originality) vary between gifted and non-gifted
students based on TOT?
(3) Is there a significant interaction effect between instruction and TOT on DT
performance?
(4) Does the relationship between DT performance and TOT improve as more time is
allowed?
Methods

Participants

The sample consisted of 120 female high school students divided into four equal
groups: (a) gifted students who received instructions to be fluent and original, and to
produce as many unusual ideas as possible; (b) gifted students who received standard
instructions; (c) non-gifted students who received instructions to be fluent and original, and
to produce as many unusual ideas as possible; and (d) non-gifted students who received

standard instructions. All participants were from the Eastern region of Saudi Arabia. Gifted
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students were identified by the King Abdulaziz and His Companions Foundation for
Giftedness and Creativity based on their performance on four tests: (a) mental flexibility,
(b) spatial reasoning, (c) verbal reasoning, and (d) mechanical reasoning?. All the
assessments were developed and normed for use in Saudi Arabia. Data collection was
approved by the Ministry of Education and the Foundation, and all participants provided
informed consent.

Instruments

Alternative Uses Test (AUT)

The AUT (Wallach & Kogan, 1965) checks verbal fluency and originality. Wallach
and Kogan (1965, p. 31) listed eight items for the AUT, each of which began with the
following statement: “Tell me all the different ways you could use ...” The three items
selected for the current study are alternative uses for: (a) a spoon, (b) a wheel, and (c) a
toothbrush. Fluency was defined as a participant’s total number of responses related to each
item (i.e., stimuli). Participants received 1 point for fluency for each new (unrepeated)
response related to the stimuli. Originality was scored based on statistical infrequency (3%
cutoff criterion). A score of 1 was given for each original idea.

Figural DT test

A figural DT test from the Runco Creativity Assessment Battery (2020) was used to
assess figural fluency and originality. The test consisted of three figural stimuli like those in
the Line Meaning Test (Wallach & Kogan, 1965). The participants were asked to generate
interpretations relevant to each stimulus. The same method for scoring fluency and

originality as the AUT test was applied.

2 More information on the identification process and tools in Saudi Arabia can be found at:
https://etec.gov.sa/en/productsandservices/Qiyas/Education/Measureoftalentandcreativity/Pages/default.aspx
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Torrance Test of Creative Thinking (TTCT) - verbal form

The third instrument was the verbal form of the TTCT, consisting of six activities:
(a) asking, (b) guessing uses, (¢) guessing consequences, (d) product improvement, (e)
unusual uses, and (f) “just suppose.” To ensure consistency with the previous two
instruments, only fluency and originality were scored. Since no norms were developed in
Saudi Arabia for this test, the same method for scoring fluency and originality as the AUT
and figural DT test was applied.
Time-on-task

Participants were unaware that there was a time limit for completing the three DT
tests. A special mobile phone application developed for this study calculated time in
seconds. All tasks were uploaded to the application and participants used their mobile
phones, iPads, or laptops to complete the tests. The mean time for completing the three DT
tests was 33.35 minutes (standard deviation = 14.9).
Explicit instructions

Participants were divided into four groups and each was given one of four codes and
a login ID for the app. The four groups were (a) gifted students given “be creative”
instructions (n = 30), (b) gifted students given standard instructions (n = 30), (c) non-gifted
students given “be creative” instructions (n = 30), and (d) non-gifted students given
standard instructions (n = 30). The verbatim instructions to “be creative” in the AUT were

as follows:

Now, in this game, I am going to name an object—any kind of object, like a light bulb
or the floor—and it will be your job to tell me many and unique ways that the object
could be used. Any object can be used in a lot of different ways. For example, think

about string. What are some of the ways you can think of that you might use string?
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Let’s begin now. And remember, think of all the different and original ways you could

use the object that you will see on the next page.

The standard instructions for the AUT were as follows: “Tell me all the different
ways you could use the items on the next pages.” The verbatim instructions to “be creative”

for the figural DT test were as follows:

In this game, I am going to show you three figures, and after you have looked at each
one, [ want you to tell me all the different and original things they make you think of.
You can turn it any way you want. List as many things as you can that this figure

might be or represent. This is not a test. Think of this as a game and have fun with it!

The more ideas you list, the more original, the better.

The standard instructions for the figural DT test were as follows: “Tell me all the
different things the following figures might represent.”
Finally, we used the verbatim instructions for the six TTCTs found in Torrance’s (2017)
verbal response booklet. The standard instructions for each of the six tasks asked
participants to: (a) write out questions related to the picture (Activity 1); (b) list possible
causes for the depicted actions (Activity 2); (c) list possibilities for what might happen as a
result of what was taking place in the picture (Activity 3); (d) look at the elephant toy and
think of ways of changing it so that children would have more fun playing with it (Activity

4); (e) list unusual uses for cardboard boxes (Activity 5); and finally, (f)

You will now be given an impossible situation—one that will probably never happen.
Think of things that would happen because of it. Here is the situation: Just suppose
clouds had strings attached to them that hang down to Earth. What would happen?
(Activity 6).
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Note that in the no-instruction condition, nothing like “list all possible ideas” and/or

“be original and think of ideas that no one else would think of” was mentioned.
Results

Reliability

The internal consistency reliability of fluency and originality (alpha coefficient) for
the three AUT tasks were .83 and .61, respectively, while the reliability of fluency and
originality for the three figural tasks were .86 and .78, respectively. Finally, the reliability
of fluency and originality in the six verbal TTCT tasks were .82 and .81, respectively. We
formed composite scores for AUT-Fluency, AUT-Originality, TTCT-V Fluency, TTCT-V-
Originality, Figural DT-Fluency, and Figural DT-Originality and used them in the
respective analyses.
DT performance by instructions and giftedness

The first research question focused on DT performance and how it might be
influenced by the explicit instructions and gifted status. We analyzed fluency and
originality scores separately.
Fluency scores

We examined fluency scores and found that the results of Box’s M test were
significant (mean 45.18, p = .001). As the assumption of equivalence of covariance
matrices was violated, we conducted univariate analyses with each of the three composite
fluency scores. The first analysis had TTCT-V-Fluency scores as the dependent variable.
There was a significant main effect for both Gifted Status, F(1, 116) = 6.92, p =.010, n?, =
.056 and Instructions, F(1, 116) = 5.62, p = .019, n?, = .046. There was no Gifted Status x
Instructions interaction effect, F(1, 116) = .49, p = .486, n%, = .004. Fluency was

significantly higher among gifted than non-gifted students, and it was higher with hybrid
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than standard instructions (Table 1). Next, we repeated the same analyses with AUT-
Fluency composite scores. Again, there was a main significant effect for both Gifted Status,
F(1,116) = 4.08, p = .046, n?, = .034 and Instructions, F(1, 116) = 6.26, p = .014, 0%, =
.051 but no interaction effect for Gifted Status x Instructions, F(1, 116) =2.04, p = .156,
n? =.017. Again, gifted students outperformed non-gifted students in fluency.
Both analyses above used fluency composite scores from verbal DT tests. Next, we ran the
same analyses with the fluency scores from the figural-DT test. There was a significant
main effect for Gifted Status, F(1, 116) = 6.27, p = .014, n?, = .051. The main effect for
Instructions, F(1, 116) = 0.89, p = .347, n%, = .008 and the interaction effect for Gifted
Status x Instructions, F(1, 116) = 0.02, p = .90, 1%, = .000 were not statistically significant.
Table 1 presents the descriptive statistics.
To summarize, gifted students had a higher fluency score for all DT tests including verbal
and figural. Explicit instructions to “be creative” enhanced the scores on verbal DT tests,
but not on figural ones. Gifted students did not react to instructions differently from non-
gifted students in terms of their fluency scores.
Originality scores

We repeated the same set of analyses for originality. Additionally, we added fluency
as a covariate to control for confounding by fluency. Analyses with TTCT-V-Originality
indicated a significant main effect for Fluency, F = (1, 115) = 1,363.48, p = .001, n?, = .922
and Instructions, F(1, 115) = 5.24, p = .024, 0, = .044, whereas the main effects for Gifted
Status, F(1, 115)=2.37, p = .127, 1%y, = .020 and the interaction effect for Gifted Status x
Instructions, F(1, 115) = 0.00, p = .999, n%, = .000 were not significant. Originality scores
were higher with “be creative” instructions (Table 1). The same pattern was evident when

AUT-Originality scores were used. The main effects for both Fluency, F(1, 115) =427.40,
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p <.001, n%, = .788 and Instructions, F(1, 115) = 8.06, p = .005, n?, = .066 were significant;
however, the main effect of Gifted Status was not significant F(1, 115) = .18, p =.671, 1%
=.002. Additionally, the Gifted Status % Instructions interaction effect was significant, F(1,
115) = 7.20, p = .008, n%, = .059. AUT-Originality scores were the highest when gifted
students received hybrid instructions.

When Figural DT-Originality scores were used as the dependent variable, the main effect
for Fluency, F(1, 115) = 1,031.61, p <.001, n%, = .900 was significant whereas Gifted
Status, F(1, 115) = 0.06, p = .815, n%, = .000, Instructions F(1, 115) =0.53, p = .469, n%, =
.005, and the Gifted Status x Instructions interaction effect, £(1, 115) = 0.72, p = .400, n%
=.006 were not significant.

Overall, results of the analyses with originality scores (where fluency was used as a
covariate) were parallel to those of fluency in terms of instructions: hybrid instructions
improved both originality and fluency scores in verbal but not figural tests. On the contrary,
Gifted Status was not significant for originality in any of the three tests and the Gifted
Status x Instructions interaction effect was only significant for the AUT. AUT originality
scores were the highest when gifted students received explicit creativity instructions
whereas fluency scores remained uninfluenced. None of the effects were significant for
figural originality except fluency, used as a covariate.

DT performance and time

Next, we examined the relationship between DT performance and time. As we
captured the total time across all DT items, we formed one composite variable for fluency
and one for originality (alpha coefficients = .92 and .90, respectively). Table 2 presents the

descriptive statistics for these composite scores.
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The correlation of time was significant with both fluency (» = .56, p <.001) and raw
(summed) originality (» = .53, p <.001). The partial correlation of originality and time
controlling for fluency, given the fluency confounding, was #(120) =-11, p = 253. Time
seemed to be associated with greater fluency, implying that generating more responses
requires more time, but time was not related to originality when fluency was controlled. To
examine if gifted students took more time than non-gifted students while completing the
DT tests, we used TOT as the dependent variable and Gifted Status and Instructions as the
independent variables. There was a significant main effect for Gifted Status, F(1, 116) =
6.66, p = .011, n%, = .054, whereas the main effect for Instructions was not significant, F(1,
116) = 3.06, p = .08, n%, = .026. There was also a significant Gifted Status x Instructions
interaction effect, F(1, 116) =7.26, p = .008, n?, = .059. Thus, gifted students took more
time when completing the DT tests, and they took even more time when they were given
explicit instructions to “be creative” (Figure 1, Table 3). One could argue that taking more
time may simply be owing to greater fluency. Accordingly, we added Fluency into the
model as a covariate. Indeed, Fluency was significant, F(1, 115) =43.92, p <.001, n% =
276, whereas Gifted Status, F(1, 115) =1.75, p = .189, n?, = .015 and Instructions, F(1,
115) = .56, p = .455, n%, = .005, were not. The Gifted Status x Instructions interaction effect
was still significant, F(1, 115) = 7.66, p = .007, n?, = .062. Gifted students spent more time
with creativity instructions even when fluency was controlled.

Does taking more time enhance gifted and non-gifted students’ DT performance equally?
To address this question, we ran a regression analysis where the composite fluency and
composite originality scores (across all DT tasks) were the dependent variables, and TOT
and Gifted Status were the independent variables along with TOT X Gifted Status, added in

a separate step. A significant TOT X Gifted Status interaction effect implies a varying level
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of relationship between TOT and DT performance by gifted status. The details of the full
model are presented in Table 4. The TOT x Gifted Status interaction effect was significant
for fluency (AR? = .03, B =-0.54, t = -2.33, p = .021). With originality as the dependent
variable and fluency as a covariate (again, to control for confounding by fluency), the TOT
x Gifted Status interaction was significant (AR? = .04, p = 0.15, t = 2.23, p = .028). The
correlation between TOT and DT fluency performance was higher among non-gifted
students (Figure 2), whereas the TOT-originality correlation was larger yet negative for
non-gifted students (Figure 3). Extended time seemed to allow non-gifted students to
achieve greater improvement in their fluency and lower originality when fluency was
controlled. Overall, gifted students’ DT performance remained relatively stable compared
to non-gifted students. Increases in fluency and decreasing originality by time may be
indicative of a lower ideational efficiency (lower quality per idea generated) among non-
gifted students. Table 4 presents the models tested.

When the TOT x Instruction interaction effect was examined with composite
fluency and composite originality scores respectively, none of them was significant. The
relationship between TOT and DT performance did not vary by the type of instructions.
Curvilinear effects of TOT

Next, we tested the curvilinear effects of TOT (TOT x TOT) on the composite
fluency and composite originality scores for gifted and non-gifted students separately. We
added instructions and TOT in step 1 of the regression model and TOT x TOT in step 2. No
curvilinear effects were found for gifted students’ composite fluency (AR?> = .02, B =-0.21,
t=-1.28, p =.207) and originality scores (again, fluency was kept in the model to control
for confounding by fluency) (AR? = .00, B =0.01, = .13, p = .894). For the non-gifted

sample, there were significant curvilinear effects for composite fluency (AR? = .06, p =
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0.28, ¢ =2.59, p = .012) and not originality scores (AR? =.00, 3 = 0.07, 1= 1.64, p = .107).
Table 5 presents the details of these models. Extended time provided increasingly superior
performance gains in DT scores for non-gifted students whereas such a significant effect
was not found for gifted students (Figure 4).
Discussion

DT tests are sometimes used for selecting students for gifted programs. Students
should be aware of the nature of the tasks they will encounter and what is expected from
them before they start working on tasks and activities. Such an awareness is essential for
students to show maximum performance and minimize individual differences between them
in task perception. Previous studies that did not consider gifted status showed that
instructing students to “be creative” resulted in higher scores compared with standard
instructions (Harrington, 1975; Runco & Okuda, 1991). Although research on the
characteristics of gifted students suggests that they have high levels of task commitment
(Heller, Perleth, & Lim, 2005; Renzulli, 1986; Subotnik, Olszewski-Kubilius, & Worrell,
2011), and therefore, minimum instructions might be sufficient, our findings did not
support this argument. In fact, both gifted and non-gifted students scored significantly
higher in fluency and originality under instructions to “be creative” in the verbal tasks.
Such a positive effect of the “be creative” instruction on DT performance was not
supported in the figural DT. A closer look at the mean scores for the standard vs. “be
creative” instructions in the figural test shows that there is a slight difference in favor of the
latter; thus at least the instructions to “be creative” did not negatively affect students’ scores
in figural fluency and originality. Therefore, it is safe to conclude that administering DT
tests with explicit hybrid instructions to “be creative” will result in higher performance on

DT, consistent with recent meta-analyses (Acar et al., 2020; Said-Metwaly et al., 2020).
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The difference between gifted and non-gifted students on fluency is consistent with
previous works indicating that gifted students possess higher levels of DT (Abdulla
Alabbasi et al., 2021a). Yet, this was not applicable to originality scores. We found no
significant differences between gifted and non-gifted students in originality, except in one
case where gifted students outperformed non-gifted students when they received creativity
instructions for the AUT.
Above, the focus of our interpretation was on obtaining maximum output from the DT
tasks. Another way to interpret the results is the usefulness of the instructions in terms of
gifted identification—the capability of the tests to distinguish gifted from non-gifted
students. Our findings from the Gifted Status % Instructions interaction were non-significant
except for AUT-Originality, where gifted students outperformed non-gifted students with
creativity instructions. This finding implies that when the AUT is used for gifted
identification, using creativity instructions will distinguish gifted from non-gifted students.
Here, the gifted designation was primarily based on general cognitive ability. Using explicit
instructions for the AUT will yield more consistent results with those from other cognitive
ability measures. Those who hope to diversify the profile of identified students, which is
the hallmark of multiple criteria (McBee, Peters, & Waterman, 2014), through creativity
measures might not opt for creativity instructions since they reinforce the gifted
identification method based primarily on cognitive ability. Nevertheless, this is only the
case when the AUT is used for identification purposes. In general, the use of creativity
instructions improves the DT output but does not impact the performance of gifted and non-
gifted students differently.

TOT is another factor that affects students’ performance on DT tests. This study is

the first to test the effect of TOT in a gifted sample in a non-Western culture. Moreover,
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this is one of the few studies in which time was automatically calculated in seconds and
milliseconds (Acar et al., 2019). Unlike some studies that compared different time intervals
(Khatena, 1971, 1972, 1973) or those comparing timed vs. untimed conditions (Bleedorn,
1980; Foos & Boone, 2008; Johns & Morse, 1997), we decided not to mention to the
students that there was a time restriction to understand the nature of the relationship
between DT performance and TOT. In line with Paek et al.’s (2021) meta-analysis, more
time positively correlated with higher fluency for both gifted and non-gifted students. The
Gifted Status x Instructions interaction was significant, indicating that gifted students take
more time on DT tasks, and when instructed to “be creative,” they spend more time
working on DT tasks compared with the standard instruction condition. This finding
indicates that creativity instructions keep gifted students on the task for longer and allow
them to utilize more of their creative potential. From this perspective, using creativity
instructions seems useful. Are gifted students spending more time on DT tasks with explicit
creativity instructions as a result of producing more ideas (i.e., higher fluency)? This does
not seem to be the case because the interaction effect (Gifted Status x Instructions) was
significant even when fluency was added as a covariate. Putting these together, gifted
students spend more time on DT tests when they are given creativity instructions, perhaps
because they are more committed to the tasks when they have a better idea of what is
expected of them.

The present data also allowed for testing if taking more time on DT tasks impacts gifted
and non-gifted students’ performances differently. In general, gifted students’ performance
was more stable compared to non-gifted students’. Contrarily, whereas fluency-TOT
correlations were larger (positively) among non-gifted students, the originality scores had

the opposite pattern (negative). One way to interpret these results is that more time helps
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with fluency for both groups, but its added benefit is more pronounced for non-gifted
students. When fluency is controlled, this added benefit comes at the cost of diminishing
originality for non-gifted students.

Interestingly, a significant curvilinear effect was observed in non-gifted students in
fluency and originality. Compared with their gifted peers, non-gifted students benefited
more when more time was provided. This could be explained in terms of processing speed,
which characterizes gifted learners (Duan, Shi, & Zhou, 2010; Feldhusen, 2005). It might
be that gifted students produce more ideas in a shorter period compared with non-gifted
students, and thus, exhaust their ideas earlier. Duan et al. (2010) compared processing
speed between members of gifted programs and their peers receiving standard education
and concluded that gifted students’ reaction time was faster than that of their peers.
Moreover, Bahar and Ozturk (2018) examined the relationship between processing speed
and creativity, identifying a positive relationship between processing speed and both
fluency and originality among gifted boys but not gifted girls. Motivational factors might
also play a role. Students who take more time can be those who are more motivated, which
might help close the performance gap with gifted students. Within limited time, non-gifted
students with high motivation are unable to keep up with gifted students. In this case,
limited time rewards those with a higher cognitive speed. Again, the practical suggestion on
extended versus short time is contingent upon the conception of giftedness and the purpose
of identification. If creativity tests are supposed to diversify the pool, more time is
preferrable to allow more motivated yet not necessarily high cognitive-speed individuals to
have a higher chance of being eligible for gifted programs. Such an approach would also be

consistent with the non-unitary view of giftedness (Renzulli, 2005). Still, this practice
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would not necessarily make much difference in total originality scores. Extended time use
is more useful for non-gifted students’ fluency scores.

The practical implications of the current results are that educators need to consider
the positive effects of instructions and explicitly target both fluency and originality when
administering DT tests. Moreover, educators should allow more time when administering
DT tests. This is true for non-gifted samples (Paek et al., 2021), and the current study
showed that it is also the case for gifted learners. However, the question of what the ideal
amount of time is for eliciting more ideas (fluency) and unique ideas (originality) is
something future research might investigate. Future research could also test the difference
in optimal time based on the method of administering DT tests (i.e., paper-and-pencil vs.
online). Finally, future researchers are encouraged to replicate the current study with a
larger sample and include both male and female participants, although a recent meta-
analysis study showed that females only slightly outperformed males in DT (Abdulla

Alabbasi et al., 2022).
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Table 1
Descriptive Statistics for DT Scores by Gifted Status and Instructions
Fluency Originality

g}tlafttzg Instructions M SD N Gifted Status  Instructions M SD N
Standard 19.07 8.56 30 Standard 9.67 6.56 30
Nongifted Creativity 23.13 16.76 30 Nongifted Creativity 14.10 13.91 30
Total 21.10 13.36 60 Total 11.88 11.01 60
Standard 23.77 12.92 30 Standard 12.43 10.53 30
TTCT-V Gifted Creativity 31.23 13.74 30 Gifted Creativity 19.50 10.67 30
Total 27.50 13.75 60 Total 15.97 11.10 60
Standard 21.42 11.12 60 Standard 11.05 8.81 60
Total Creativity 27.18 15.74 60 Total Creativity 16.80 12.59 60
Total 24.30 13.87 120 Total 13.93 11.20 120
Standard 10.83 4.76 30 Standard 3.23 2.49 30
Nongifted Creativity 12.10 6.66 30 Nongifted Creativity 3.90 3.50 30
Total 11.47 5.78 60 Total 3.57 3.03 60
Standard 11.53 6.64 30 Standard 2.90 3.21 30
AUT Gifted Creativity 16.17 7.47 30 Gifted Creativity 6.77 4.44 30
Total 13.85 7.38 60 Total 4.83 4.31 60
Standard 11.18 5.74 60 Standard 3.07 2.85 60
Total Creativity 14.13 7.31 60 Total Creativity 5.33 4.22 60
Total 12.66 6.71 120 Total 4.20 3.76 120
Standard 13.10 6.85 30 Standard 4.40 3.95 30
Nongifted Creativity 15.17 12.23 30 Nongifted Creativity 5.70 7.27 30
Total 14.13 9.88 60 Total 5.05 5.84 60
. Standard 18.17 11.24 30 Standard 7.90 8.16 30
F%L}ral Gifted Creativity 1973 1102 30 Gifted Creativity 8.23 6.82 30
Total 18.95 11.06 60 Total 8.07 7.46 60
Standard 15.63 9.58 60 Standard 6.15 6.60 60
Total Creativity 17.45 11.77 60 Total Creativity 6.97 7.11 60
Total 16.54 10.72 120 Total 6.56 6.84 120

Note. TTCT-V= Torrance Tests of Creative Thinking — Verbal; AUT = Alternate Uses Test; DT = Divergent thinking

29
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Table 2

30

Descriptive Statistics for Composite Fluency and Originality Scores Across All DT Tests

Composite Fluency Composite Originality

Instructions N M SD M SD
No instructions 30 43.00 17.80 17.30 11.09
Nongifted Instructions 30 50.40 33.52 23.70 23.15
Total 60 46.70 26.87 20.50 18.28
No instructions 30 53.47 29.23 23.23 21.01
Gifted Instructions 30 67.13 27.63 34.50 18.98
Total 60 60.30 29.03 28.87 20.64
No instructions 60 48.23 24.57 20.27 16.92
Total Instructions 60 58.77 31.60 29.10 21.68
Total 120 53.50 28.68 24.68 19.87
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Table 3

Descriptive Statistics for Time-on-Task by Gifted Status and Explicit Instructions

Gifted Status Instructions M SD N

Standard 1,874.77 708.58 30

Creativity 1,728.70 769.66 30

Nongifted Total 1,801.73 737.14 60
Standard 1,857.10 750.66 30

Creativity 2,544.27 1100.44 30

Gifted Total 2,200.68 996.11 60
Standard 1,865.93 723.76 60

Creativity 2,136.48 1027.38 60

Total Total 2,001.21 895.26 120
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Table 4

Regression Models Testing Time-on-Task X Gifted Status and Instructions X Gifted Status Interaction on Fluency and Originality

32

Time-on-Task X Gifted Status Interaction

Time-on-Task X Instructions Interaction

Dependent

Model

Model

Variable Steps Variables B t P R2 AR2 AF Steps Variables B t p R2 AR2 AF
(Constant) 291 .004 (Constant) 2.82 .006
Gifted Status 0.12 1.52 130 .33 1 Instructions 0.10 1.32 189 .33
TOT 0.54 6.88 <.000 TOT 0.55 7.11 <.001
Fluency (Constant) 0.24 .809 (Constant) 1.62 .108
Gifted Status 0.52 2.76 .007 Instructions 0.15 0.76 .051
02 3.82 2 .03 0.02
TOT 0.78 6.05 <.001 TOT 0.57 4.29 <.001
TOT*Gifted Status -0.54 -2.33 .021 TOT*Instructions -0.06 -0.26 797
(Constant) -11.16  <.001 (Constant) -12.19 <.001
Gifted Status -0.02 84 403 .95 1 Instructions 05 219 030 95
TOT -0.03 -1.05 297 TOT -.03 -1.30 198
Fluency 0.99 37.87 <.001 Fluency 98 38.24 <.001
Originality (Constant) -11.57 <.001 (Constant) -11.58 <.001
Gifted Status -13 -2.39 019 Instructions 05 2.18 031
TOT -.10 -2.41 .017 .00 497 2 TOT -.03 -1.10 274 .00 0.00
Fluency 1.01 38.11 <.001 Fluency
TOT*Gifted Status 15 223 028 TOT* Instructions 00 -01 994

Note. df = (1, 116) for Fluency and df = (1, 115) for Originality
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Table 5
Regression Models Testing Curvilinear Effect of Time-on-Task Among Gifted and Non-gifted Students
Gifted Non-gifted
Model . Model .
Steps Variables B t p R2 AR2 AF Steps Variables B t p R2  AR2 AF
1 (Constant) 15.09 <.001 20 | (Constant) 28 T 46
TOT 044 377 <001 TOT 0.68  7.09 <.001
Fluency (Constant) 14.87 <.001 (Constant) 2.50 .015
2 tor 0.59  3.59 <00l 02 1.63 2 tor 0.54 500 .00l 06 6.69
TOT*TOT -0.21  -1.28 207 TOT*TOT 0.28 2.59 012
Constant -9.20 <.001 Constant -7.90 <.001
1 (Constant) 95 1 (Constant) 94
TOT 0.01 0.15 .882 TOT -0.10 -2.13 .038
Fluency 0.97 3040 <.001 1.03 22.87 <.001
Originality (Constant) -8.79 <.001 (Constant) -8.12 <001
2 TOT 0.00 0.01 990 0.00 0.02 2 TOT -0.11 -2.48 016 00 2.68
Fluency 0.98 29.74 <001 Fluency 1.01 21.43 <001
TOT*TOT 0.01 0.13 .894 TOT*TOT 0.07 1.64 107

Note. df = (1, 57) for Fluency and df = (1, 56) for Originality
TOT = Time-on-Task. Centered time-on-task values were used in the analyses.
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Figure 2
Time-on-Task X Gifted Status Interaction Effect on Fluency
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Figure 3
Time-on-Task X Gifted Status Interaction Effect on Originality

Originality (after controlling for Fluency)
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Figure 4
Curvilinear Effect of Time-on-Task on Fluency
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