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Although adults commonly tell moral stories to children with the aim of teaching important lessons, they
often fail to extract the intended moral themes of these stories. Few interventions to date have suc-
cessfully addressed this problem. The present study examined the effects of pretesting on children’s
learning from moral stories. We assigned sixty 5- to 6-year-olds to either a pretesting condition, where
they attempted pretest questions about a to-be-learned moral before hearing a moral story, or a control
condition, where they only heard the story. After hearing the story, pretested children were significantly
more likely than the control group to generate the intended moral theme on open-ended questions asking
about the story’s lesson. They did not perform any better, however, on tasks that involved selecting the
theme in a forced-choice format or applying it to novel scenarios. Hence, the present findings partially
support the hypothesis that pretesting improves children’s theme extraction from moral stories—that is,
enhancing the ability to reproduce the correct theme but not enhancing generalization to other cir-
cumstances. Overall, this study reveals that pretesting can enhance the effectiveness of moral stories as
an educational tool, at least in terms of helping children to learn important moral lessons, and presents
directions for further research to investigate real-life applications of these lessons.

Public Significance Statement
The present study investigated whether pretesting—attempting to answer questions about information
one has yet to learn, followed by an opportunity to learn the correct answers—helps children learn from
moral stories. Five- and 6-year-olds better recalled amoral lesson after pretesting but did not generalize it
to new scenarios. Hence, pretesting can enhance moral learning from stories in young children but may
not guarantee broader application of those lessons.
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Moral stories have long been used to teach important values that
are thought to shape the moral behavior of children (Bennett, 1993).
These values, such as honesty and cooperation (Lee et al., 2014;
Narvaez et al., 1998), are typically presented as the underlying
theme or lesson of the story. Accordingly, learning from moral
stories depends critically on one’s ability to extract intended themes
or lessons, which can lead to their successful application in real life
(van den Broek et al., 2003). However, doing so can be difficult for

young children, who tend to prioritize trivial story details or mis-
interpret themes in ways that are unintended by authors (Goldman
et al., 1984; Lehr, 1988). As few interventions to date have been
successful at improving children’s ability to understand the intended
moral themes of stories (e.g., Ding et al., 2024; Walker &
Lombrozo, 2017), there is a continued need to identify pedagogical
approaches that can do so. The present study investigated the effects
of pretesting, a learning technique where practice questions are
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attempted even before new information is studied (Richland et al.,
2009), on enhancing children’s learning from moral stories.

Children’s Difficulties in Extracting the Moral Theme
From Stories

Accurate extraction of a theme from a moral story requires
forming an abstract mental representation of the story that connects
events and ideas, without referring to specific plots or characters
(Afflerbach, 1990). For example, in the popular story “The Three
Little Pigs,” the theme “hard work pays off” is an abstraction that
goes beyond the literal elements of the plot (e.g., “building a
strong house”; Lehr, 1988). Prior studies have consistently shown
that theme extraction is difficult for children younger than 10
years old (e.g., Goldman et al., 1984; Jose et al., 2005; Mares &
Acosta, 2008). When asked about a story’s theme, children tend
to face two common problems: They either misinterpret the story
from an egocentric perspective, applying familiar but irrelevant
values (Lehr, 1988), or fail to abstract from the story’s surface
details, instead merely restating concrete events (Narvaez et al.,
1998).
The first problem that children frequently face in learning from

moral stories is their tendency to misinterpret the main theme or
lesson of the story. Researchers have attributed this issue to ego-
centric perspectives shaped by moral schemas and personal con-
cerns (Lehr, 1988; Narvaez, 2002). To illustrate, Lehr (1988) found
that 5- to 6-year-olds often generated incorrect themes referring to
safety concerns (e.g., “do not trust strangers” as the proposed theme
of “The Three Little Pigs”), likely because personal safety is a highly
salient issue that is repeatedly emphasized by adult authority figures.
Similarly, Brandão (1994; see also Brandão & Oakhill, 2005) found
that some 4-year-olds incorrectly interpreted the theme of a new
story based on their memory of familiar but unrelated fairy tales.
Hence, when children encounter unfamiliar content, they may
overrely on irrelevant prior knowledge to make sense of the story
(Brandão & Oakhill, 2005). Consequently, children derive lessons
that are unintended by the author, diminishing their ability to learn
the target moral.
The second common problem to moral theme comprehension is

children’s inability to abstract away from the surface features of
stories (Narvaez et al., 1998), which may be closely tied to their
deficiencies in depth of representation. In the separate but relevant
literature on problem solving, depth of representation refers to the
extent to which one represents problems in terms of an overarching
goal structure linking event sequences (Brown et al., 1986). There
are two major reasons to believe that young children struggle to
process stories at a deep level. First, they may find it difficult to
ignore concrete story details. During storybook readings, children
often focus more on vivid depictions of characters and actions
highlighted through pictures and narration, and consequently,
unobservable goals (which are key to understanding the story’s
theme) receive less attention (Flack &Horst, 2018). Second, making
sense of a narrative’s goal structure can also be difficult (van den
Broek et al., 1996). Unlike adults, 4- to 6-year-old children tend to
lack the sensitivity to detect links between goals, actions, and
outcomes in a scenario (van den Broek et al., 1996) and, without
those links, may focus on each element and associated details
separately. Together, the literature shows that while children’s
ability to resist concrete story details and detect causal links to the

goals of the characters increases with age, maturity is not reached
until school age or beyond. This developmental limitation may
explain why children focus on superficial details, hindering their
ability to grasp a story’s underlying message (Narvaez et al., 1999;
van den Broek et al., 1996).

Existing Strategies to Improve Moral Theme Extraction

Given the limited theme extraction abilities of children, re-
searchers have sought to identify techniques that can guide them
toward the intended lesson. Williams et al. (2002) explored using
extensive structured discussions during and after storytelling on
moral theme extraction in 8- to 9-year-olds. Doing so improved
children’s ability to recognize the instructed morals (e.g., perse-
verance) when they appeared in new stories, but did not enhance the
application of those skills to novel stories that required generating
unfamiliar themes (i.e., cooperation). In another study, Mares (2006)
examined the effects of repetition on 6- to 8-year-old children’s
comprehension of video stories. Although repeated exposure deep-
ened their evaluation of the characters, children were still unable to
identify the main lesson. Thus, not only might time constraints limit
the feasibility of repeated exposure (especially in classroom settings),
but it also appeared to be not particularly effective.

In contrast, interventions that require children to generate re-
sponses to questions may be more promising. After reading a story,
Carnine et al. (1982) had 9- to 12-year-olds (children in Grades 4 to
6) answer facilitative questions that required them to reflect and
explain character actions and story outcomes. This technique helped
children form inferences about character goals, which is often
necessary to understand a story’s underlying theme. Similarly,
Walker and Lombrozo (2017) prompted 5- to 6-year-old children to
explain key story events by posing “why” questions midway and at
the end of the story. Compared to children who only restated if an
event had occurred and those directly given the answers, children
who generated their own explanations were better able to extract the
moral lesson and identify it in other contexts. Together, these studies
suggest that even 5-year-old children can understand a moral theme
with appropriate guidance, particularly from questions that require
reflecting on a story’s abstract concepts (e.g., goals or reasons for
events). In a similar vein, asking children questions even before they
are exposed to a story, as in the case of pretesting, might have
comparable effects.

Pretesting as a Potential Strategy to Enhance Learning
From Moral Stories

Answering practice questions about to-be-learned information
even before studying, or pretesting, is a promising technique for
improving memory of the to-be-learned content as evidenced by
better performance on subsequent tests (for a review, see Pan &
Carpenter, 2023). Typically, studies of pretesting compare two
conditions: a pretesting condition that engages in pretesting prior to
engaging with target learning materials (e.g., a text passage or lec-
ture), as well as a control condition that does not engage in pretesting
and instead performs completely unrelated activities (e.g., solving
math problems) or nontesting activities (e.g., reading statements)
before engagingwith the target learningmaterials. Learning outcomes
are assessed on a subsequent test. On that test, an advantage of
pretesting over the non-pretesting control condition—which is known
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as the pretesting effect—is commonly observed. Past studies have
demonstrated the pretesting effect for various types of materials,
including expository texts (e.g., Pressley et al., 1990), video lectures
(e.g., Carpenter & Toftness, 2017), and foreign language vocabulary
(e.g., Potts & Shanks, 2014), but not yet for moral story learning.
Researchers have proposed various theoretical mechanisms to explain
the pretesting effect, including semantic activation, where pretest
questions activate prior knowledge schemas that facilitate the en-
coding of study material (Kornell et al., 2009); changes in intentional
learning behaviors, such as increased attention to critical parts of the
material in an effort to reduce knowledge gaps (Carpenter & Toftness,
2017; McCrudden & Schraw, 2007); heightened curiosity, motiva-
tion, and increased focus (Geller et al., 2017; Potts & Shanks, 2014);
and the errors generated on pretests serving as mediators to facilitate
the recall of correct information (Kornell et al., 2009), among others.
Implementations of pretesting vary in the literature, with some

common approaches and notable exceptions. For instance, in the
context of learning from text or video, a typical approach has been to
simply ask participants to attempt a series of pretest questions before
reading the text, in which they can discover the correct answers, with
no other intervening activities (e.g., Carpenter & Toftness, 2017;
Richland et al., 2009). A few studies, however, have provided
correct answer feedback after pretest attempts and before target
materials are presented (e.g., Pan & Sana, 2021). On the other hand,
in the case of pretesting and learning simple verbal materials, such
as foreign language vocabulary, it is common for participants to
receive immediate correct answer feedback after each pretest
attempt (e.g., Potts & Shanks, 2014), with that feedback constituting
the target learningmaterials. In a few studies of pretesting and text or
video learning, participants also recalled pretest questions prior to
encountering the target materials (e.g., St. Hilaire et al., 2019),
ostensibly to check whether they were paying attention.
A small body of evidence suggests that the benefits of pretesting

can be extended to children (see also Brod, 2021). In the case of
pretesting with expository texts and similar materials, studies have
demonstrated pretesting effects relative to a non-pretesting condi-
tion (Shanahan, 1983) or a restudy condition (de Lima & Jaeger,
2020) among children as young as elementary school age. Similarly,
children are more likely to remember general knowledge facts or
cue-target associations after initially generating error-prone pre-
dictions about them (Breitwieser & Brod, 2021; Carneiro et al.,
2018). Not all studies of pretesting and young learners have shown
pretesting effects, however (e.g., McDaniel et al., 2011), with
methodological details being a possible culprit (for discussion, see
Pan & Carpenter, 2023).
Crucially, researchers have yet to examine whether pretesting

may benefit children’s learning of abstract concepts such as morals.
Drawing on the theoretical explanations for the pretesting effects
observed in past studies, the present study proposes that pretesting
may be able to improve children’s theme extraction from moral
stories. If so, then pretesting may facilitate children’s ability to
generalize the learned moral themes to reasoning about real-life
scenarios.

How Pretesting Might Affect Moral Theme Extraction
and Generalization

One way in which pretesting may be useful for learning from
moral stories is by helping children overcome their egocentric

tendencies. By one account, pretesting activates schemas relevant to
the target material (Kornell et al., 2009), which in the case of moral
stories may involve past experiences or concepts that are specifically
related to the moral (Narvaez, 2002). The attempt to answer a pretest
question may activate topically relevant knowledge in semantic
memory, with the activated concepts later used to process the target
story in a focused direction (Pressley et al., 1992; Richland et al.,
2009). Absent such activation, children may instead misinterpret a
moral story based on personally important or familiar values (Lehr,
1988). Pretesting may help children to organize prior knowledge
and orient their thinking toward the intended themes.

By another account, pretesting may address children’s difficulties
in abstracting away from the surface value of stories. It has been
suggested that pretesting can promote deeper processing of to-be-
learned material when it is later encountered (Murphy et al., 2023;
Rickards, 1976). To search the target material for answers to con-
ceptually focused pretest questions (such as questions related to an
abstract moral), one often needs to identify connections and integrate
relevant information from different passage sections (Memory, 1983;
St. Hilaire et al., 2019). The need to form a relational structure might
prevent young children from prioritizing individual story units and
their superficial details. Accordingly, pretesting may encourage
children to organize both pretested and other to-be-learned
information around a core idea instead of focusing on separate
concrete events.

Besides addressing the two main obstacles that children face in
understanding a story’s moral, pretesting may also generate curi-
osity about the answers, resulting in improved attention and more
careful processing of the target material (Geller et al., 2017; Pan
et al., 2020). If so, then pretesting may help children overcome their
vulnerability to distractions and struggles with the perceptual load
during storytelling sessions (Flack & Horst, 2018; Vaahtoranta
et al., 2018). Increased attention may also be directed toward critical
information, aiding in resolving errors rather than being distracted
by unimportant superficial details (McCrudden & Schraw, 2007).
All these processes may yield better learning from moral stories.

Since the efficacy of moral education tools ultimately lies in their
ability to guide everyday behaviors (Schoppmann et al., 2023;
Strouse et al., 2018), the present study also investigated whether
pretesting enables children to generalize a story’s lesson to realistic
contexts. Children’s understanding of stories is often tied to literal
aspects, making it difficult to make connections with everyday
experiences (Strouse et al., 2018). If an abstract representation of a
story’s structure is formed, that can help them recognize analogies to
new experiences, improving transfer (Brown et al., 1986; Mar &
Oatley, 2008). Moreover, successful comprehension might promote
the internalization of related moral values, thereby increasing
the likelihood of ethical decision making in future situations
(Kochanska, 2002). Hence, if pretesting can improve children’s
theme extraction from moral stories, then it may also enable
them to better transfer moral lessons to reasoning about real-life
scenarios.

The Present Study

We examined whether pretesting can improve 5- to 6-year-old
children’s learning from moral stories. Although most studies of
pretesting have been conducted with adults, and a few studies have
involved elementary school children, it is not yet clear whether
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preschool children may also be receptive to the benefits of the
technique. We focused on 5- to 6-year-olds for three reasons. First,
children in this age range can form guesses based on existing
schemas and process corrective feedback (Berner et al., 2022;
Carneiro et al., 2018). Second, children of this age group do not
spontaneously extract moral themes but can do so with guidance
(Walker & Lombrozo, 2017). Finally, previous studies on children’s
narrative comprehension intervention have examined a similar age
group (e.g., Lever & Sénéchal, 2011), and hence, the present study
could be compared to such prior work.
In the present study, we randomly assigned 5- and 6-year-olds to a

pretesting or control condition. Before presenting a moral story, we
asked those in the pretesting condition scenario-based pretest
questions that were related to the to-be-learned moral. Similar to
some prior studies of pretesting (Rickards, 1976; St. Hilaire et al.,
2019), we constructed conceptually focused pretest questions (e.g.,
“why” questions) in which the search for answers would require
integration between different sections of the target story instead of
directing attention to any one part of the text. After attempting the
questions, children in the pretesting condition received feedback
that might highlight knowledge gaps and stimulate curiosity about
the lesson (Brod, 2021). They were also told that the upcoming story
would aid them in answering the questions correctly in the future, as
such instructions can motivate learners to remember the pretest
questions and actively search for answers (St. Hilaire & Carpenter,
2020; St. Hilaire et al., 2019). Children in the control condition, on
the other hand, completed an unrelated drawing task before hearing
the story.
We hypothesized that pretesting (a) improves children’s theme

extraction from moral stories and (b) facilitates children’s gener-
alization of a story’s lesson to reasoning about novel, real-life
contexts. To assess learning outcomes, we adapted three measures
from Walker and Lombrozo (2017). We assessed theme extraction
using two tasks: an open response task asking about “the most
important lesson” learned, as well as a theme selection task where
children selected one of three possible answers to the same question.
We measured generalization ability with three open-ended transfer
questions that required applying the moral lesson to solve problems
in hypothetical real-world scenarios.

Method

Participants

We aimed to conclude participant recruitment upon reaching
valid data from 60 children (30 children per condition). This
stopping rule was preregistered and modeled after Walker and
Lombrozo (2017), who included 24–32 participants per condition in
a between-participants design that examined the effect of ex-
planations on moral learning. Formal data analysis included 60
typically developing 5- and 6-year-olds (Mage = 70.90 months,
SDage = 6.36 months; 30 males), with 30 participants randomly
assigned to each condition (pretesting or control). We recruited an
additional 13 children but excluded them because they were
unresponsive (n = 8) or disruptive (n = 4) or their parents in-
terrupted the procedure (n = 1). Participants were either recruited
and tested at two preschools in Singapore (n = 16) or were
recruited through social media advertisements and were tested in
a university laboratory (n = 44). We conducted a sensitivity

analysis using GPower 3.1 (Faul et al., 2009), which indicated
that our sample of 60 participants provided 80% power to detect a
small to medium effect size ( f2 = 0.14) in a hierarchical multiple
regression with one tested predictor (i.e., learning condition) at a
significance level of α = .05.

The participants were of various ethnicities (90.0% Chinese,
5.0% Indian, 1.7% multiracial, 3.3% others) and could all under-
stand and speak English. Prior to their participation, we obtained
informed parental consent and children’s verbal assent. This study
was approved by the National University of Singapore Institutional
Review Board (Protocol Number: NUS-IRB-2023-365).

Materials

We used two moral stories from Walker and Lombrozo (2017),
with each story assigned to half of the participants in each condition,
following their established approach. “Tall People” was a story
about being nice to others even if they are different. In this story, the
tall people in a town initially made fun of a man for being short but
eventually learned to be nice to him. “The Queen’s Painting”
emphasized the importance of working together to achieve greater
things. This story described three families who each wanted to use
only their favorite color for a painting but later learned that they
could make beautiful artwork by combining their colors and
working together. Each story had 14 pages of printed illustrations.

Additionally, we designed pretest questions corresponding to
each story. Specifically, we created three short scenarios that had
similar plotlines to each respective story, each ending in two “direct”
pretest questions that required participants to interpret the scenario
as well as a “reasoning” pretest question that required participants to
explain their moral reasoning. For the “Tall People” story, all
scenarios described someone being excluded from a group for being
different, whereas for “The Queen’s Painting” story, all scenarios
described people who faced challenges when they worked on a
task alone.

The first scenario always involved similar characters and settings
as the upcoming story, while the following two involved different
ones. For example, the first “Tall People” pretest scenario referred to
the exclusion of a short person:

There is a person who is very different because he is very short. One
day, this group of people met with this person. They begin to laugh at
him and didn’t want to play with him because he is very short. How
would that person feel? Is it a nice thing for this group of people to do
that? Why?

The next two pretest scenarios were about excluding a person who
spoke a different language or only had four fingers.

Within each scenario, questions were centered on the to-be-
learned moral. In the “Tall People” example, we asked children
how the excluded person would feel and whether it was nice of the
group to exclude him (both as “direct” pretest questions) and to
explain why or why not (as a “reasoning” pretest question). Each
child in the experimental condition responded to all three scenarios
in the same order.

It should be noted that we constructed pretest questions/scenarios
that involved different content and required qualitatively different
responses (i.e., value judgments) than those used in the majority of
the pretesting literature. Most prior studies using pretest questions
have asked participants to make guesses about facts (e.g., Kornell et
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al., 2009) or concepts (e.g., Richland et al., 2009) that do not have an
explicit moral dimension. Moreover, in such studies, it is usually
quite difficult to successfully guess the factually correct answer to
such questions, whereas with the questions in the present research, it
is possible, even likely, to answer the “direct” pretest questions
based on careful attention to (and thoughtful reasoning about) the
presented scenario. Further, there was not necessarily an unam-
biguously factually correct answer to such questions; rather, there
was an “intended” answer that best matched the to-be-learned moral
(it should be noted that reasoning about moral scenarios is often
inherently ambiguous and can yield several answers that might be
judged to be morally defensible). As previously noted, however, the
“reasoning” pretest questions were more difficult and resembled
conceptually focused questions in some prior work (e.g., Rickards,
1976; St. Hilaire et al., 2019) by requiring participants to integrate
different sections of the presented scenario.

Tasks

Participants completed three tasks that assessed moral learning
(Open Response, Theme Selection, and Transfer Tasks), as well as a
separate set of working memory capacity and language tasks.

Open Response Task

After hearing the story, all children were asked about the most
important lesson they learned from it. As in Walker and Lombrozo
(2017), we categorized children’s responses as either lesson-based,
content-based, or irrelevant. Lesson-based responses signified the
ability to extract the relevant theme in general terms (e.g., accepting
others; working together), while content-based responses focused
exclusively on superficial details (e.g., being short; mixing colors).
Irrelevant responses referred to any unintended themes or details
that did not answer the question. We obtained a binary open
response score by assigning a 1 to lesson-based responses and a 0 for
the other categories.

Theme Selection Task

Children were given three choices and had to select the most
important lesson that they learned in the story. One option referred to
the intended lesson (e.g., “it doesn’t matter if people are different,
we can still be nice to each other and have fun together”), the second
option referred to specific content from the story (e.g., “the people
from Talleg laughed at Jocko and didn’t want to play with him at
first”), and the last option was an unintended lesson (a subtheme that
was not themost important lesson; e.g., “playing games is fun”). The
experimenter presented each option on a card that was read aloud.
The order in which the three options were presented was coun-
terbalanced to create two possible sequences that participants were
randomly assigned to. We awarded a score of 1 if children selected
the intended lesson-based choice and a 0 if they chose either the
content-based or unintended lesson option.

Transfer Task

We used three scenario-based questions to assess each child’s
ability to generalize the story’s moral to real-life contexts. The order
of presentation was counterbalanced in the same way as in the theme

selection task. Each scenario was accompanied by printed images
and introduced as a real event experienced by the experimenter. For
all scenarios, children were asked “what should [character(s)] do?”
and why. We awarded a score of 1 only if the child’s solution was an
application of the story’s lesson (e.g., they should let the girl join
even if she looks different), and coded all other responses as 0.
We summed the scores for the three questions into a total transfer
score (0–3).

Working Memory and Language Tasks

Children’s understanding of a story is associated with their
working memory capacity (van den Broek et al., 2005; Williams et
al., 2002) and language ability (Mares, 2006; Pelletier & Beatty,
2015). To rule out possible preexisting differences between con-
ditions that could affect the dependent measures, we measured and
controlled for both factors.

The Backward Digit Span (BDS) task was used as a measure of
working memory (Bialystok, 2010; Carlson et al., 2002; Davis &
Pratt, 1995). On each test trial, children listened to a string of
numbers read aloud once by the experimenter (from the National
Longitudinal Survey of Youth, NLSY79 Child Surveys, 1974) and
had to recall the numbers in the reverse order. The length of the
longest digit string that could be successfully recalled was taken as
the BDS score. For children who failed even the two-digit test trials,
a score of 1 was assigned instead. Hence, the possible range for BDS
scores was 1 to 8.

The English Peabody Picture Vocabulary Test (PPVT), Fourth
Edition (Dunn & Dunn, 2007), was used as a measure of language
ability. The task was administered according to standardized pro-
cedures, and age-corrected standard scores were used in the analyses.

Procedure

We tested children individually, in English, in a preschool
classroom or university laboratory room. In the pretesting (exper-
imental) condition, children first attempted to answer questions
about three pretest scenarios that were accompanied by illustrations.
They received general feedback for each question to inform them if
their answers were inconsistent with the intended moral lesson
(“thanks for sharing your ideas—however, my answer is different
from yours”), consistent (“those are good answers”), or lacking in
justification despite being aligned with the lesson (“as for the
reasons, we can think more about it”). Regardless of their answers
and the feedback provided, the experimenter told the children in this
condition that they could learn how to answer the questions from an
upcoming story. In the control condition, children were given 5 min
to draw and did not answer any questions.

All children were subsequently introduced to the moral story.
They were instructed to listen carefully as the story would teach
them an important lesson. To check their understanding, all children
were asked to repeat the instructions. Those in the experimental
condition were additionally reminded that this lesson would help
them to answer the pretest questions that they had attempted before
and were required to recall them (“do you remember what the
questions are about?”). The experimenter laid illustrations of the
pretest questions on the table to aid children’s responses and pro-
vided feedback until they could recall all three questions correctly.
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Children in both conditions then listened to the story that was read
aloud by the experimenter.
Immediately after hearing the story, children were asked four

memory questions regarding story events to ensure that they were
paying attention. They replied “yes” or “no” to these questions and
received feedback that reiterated or clarified the event. Next,
children were taught the definition of a “lesson” as the message that
the person who created the story wanted us to learn from it. This
brief training attempted to reduce any ambiguity surrounding the
word and to facilitate thinking about the lesson or theme of the story
that they just heard (Walker & Lombrozo, 2017). Children then
completed the dependent measures in the following order—the open
response task, the theme selection task, followed by the transfer task.
After the main tasks, children completed the working memory

task (Backward Digit Span), followed by the language task
(Peabody Picture Vocabulary Test), and were then debriefed and
reimbursed with a gift.

Data Coding and Analysis

Two researchers independently coded the open-ended responses
of all participants. For the open response task, the two coders agreed
on 95% of the scores. The intraclass correlation coefficient (ICC)
was .90. The interrater reliability for the transfer task was even
higher, as the coders agreed on more than 99% of the scores (ICC =
.98). Any disagreements were resolved through a discussion
between the two coders and other members of the same research lab.
The analysis plan began with computing descriptive statistics

for performance in the pretested condition on the different pretest
question types. Next, as in the preregistered analysis plan, we
conducted a hierarchical logistic regression with the binary open
response score as the outcome variable and condition as a cate-
gorical predictor, with age in months, working memory (BDS
score), and language ability (PPVT score) as planned covariates.
This analysis was repeated with the theme selection score as
the outcome variable. We also performed a hierarchical linear
regression on the overall transfer score, controlling for the same
covariates.

Transparency and Openness

We report how we determined our sample size, all data exclu-
sions, all manipulations, and all measures, and we follow Journal
Article Reporting Standards (Appelbaum et al., 2018). All data,
analysis code, and materials are available at https://osf.io/dsc6r/
(Foo et al., 2025). We analyzed the data using R, Version 4.3.1
(R Core Team, 2023), and preregistered the study design, hypoth-
eses, and analysis plan at AsPredicted.org (https://aspredicted.org/
qqyt-3s39.pdf).

Results

Pretest Question Performance

We computed descriptive statistics on both pretest question types,
collapsed across versions of each question. For the “direct” pretest
questions—such as “Is it nice of the group to exclude him?”—the
mean percentage of responses that aligned with the intended moral
lesson (i.e., “no” to the aforementioned question) was 96% (SD =
15%). For the “reasoning” pretest questions—such as “Why is it

(not) nice?”—this percentage was 43% (SD = 39%). It is notable
that these performance levels are much higher than are typically
observed in the pretesting literature (Pan & Carpenter, 2023). An
analysis involving performance across scenarios and relating that
performance to open response scores is presented in the online
Supplemental Materials.

Task Performance

Descriptive statistics and response patterns for all three tasks
(open response, theme selection, and the transfer task scores) are
depicted in Figure 1.

Preliminary Analyses

Preliminary analyses of task performance revealed no significant
gender differences in performance on the dependent measures.
Hence, data were collapsed across gender for subsequent analyses.
Simple logistic regression analyses revealed that story version (0 =
The Queen’s Painting, 1 = Tall People) had a significant effect on
the binary open response scores (B = 2.16, Wald = 12.12, p < .001,
OR = 8.64) and theme selection scores (B = 1.54, Wald = 7.69, p =
.006, OR = 4.67). In both tasks, children who heard the “Tall
People” story performed better than those who heard “The Queen’s
Painting.” Story version did not significantly predict transfer scores.
Thus, in addition to the preregistered covariates of age in months,
BDS, and PPVT scores, we also controlled for story version in the
analyses of open response and theme selection scores when com-
paring between the pretesting and control conditions.

Testing location (0 = preschool, 1 = lab) had a significant effect
on the transfer scores in a simple linear regression model (β = 0.32,
t = 2.55, p = .014), indicating that children who were tested in the
lab performed better than those tested in the preschools on the
transfer task. We did not find this effect for the other dependent
measures. Hence, in addition to the three preregistered covariates,
we also controlled for testing location in the analysis of the transfer
scores. Descriptive statistics by condition are presented in Table 1.

Theme Extraction

To investigate the hypothesis that pretesting improves children’s
theme extraction from moral stories, we examined the performance
on the open response and theme selection tasks.

Open Response Score. We conducted a hierarchical logistic
regression on the binary score from the open response task (0 = no
abstraction, 1 = lesson abstraction). Age in months, BDS scores,
PPVT scores, and story version (0 = The Queen’s Painting, 1 = Tall
People) were entered in the first step as control variables. Condition
was added in the second step. The first model was significant, χ2(4,
N = 60) = 22.76, Nagelkerke R2 = .43, p < .001. PPVT scores and
story version significantly predicted open response scores (B= 0.08,
Wald = 4.74, p = .029, OR = 1.09; B = 2.83, Wald = 14.00, p <
.001, OR = 16.89). The results indicated that children were more
likely to generate a relevant lesson-based response as language
ability increased and that their performance was better for “Tall
People” than for “The Queen’s Painting.” The second model was
also significant, χ2(5, N = 60) = 35.02, Nagelkerke R2 = .60, p <
.001. The likelihood ratio test showed that the second model could
explain significantly more variance in open response scores than the
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first model, Δχ2(1, N = 60) = 12.26, ΔNagelkerke R2 = .17, p <
.001. While the contributions of PPVT scores and story version
remained significant, the contribution of BDS scores reached
marginal significance in this model (B = 1.20, Wald = 3.45, p =
.063, OR = 3.32). Table 2 provides details of the analyses.
Importantly, condition was found to significantly predict open

response scores over and above the other contributions (B = 2.95,
Wald = 7.97, p = .005, OR = 19.14). Specifically, children in the
pretesting condition were more likely than those in the control
condition to generate the intended abstract theme in the open
response task. This result indicates better learning from the moral
stories following pretesting.
Theme Selection Score. We performed a hierarchical logistic

regression with theme selection scores (0 = incorrect choice, 1 =

correct lesson-based choice) as the outcome variable. Age, BDS
scores, PPVT scores, and story version were entered in the first step.
Condition was entered in the second step. The first model was
significant, χ2(4, N = 60) = 13.55, Nagelkerke R2 = .27, p = .009.
Story version was a significant predictor (B= 1.72,Wald= 7.87, p=
.005,OR= 5.56), indicating that performance on the theme selection
task was better for “Tall People” than for “The Queen’s Painting.”
The effect of age was also marginally significant (B = 0.10, Wald =
3.54, p= .060,OR= 1.10). While the second model was significant,
χ2(5, N= 60)= 13.62, Nagelkerke R2= .27, p= .018, the likelihood
ratio test showed that the second model could not explain signifi-
cantly more variance in theme selection scores than the first model,
Δχ2(1, N = 60) = 0.07, ΔNagelkerke R2 = .001, p = .796. Hence,
while story version remained as a significant predictor and age as a
marginally significant predictor, there was no significant effect of
condition over and above the other contributions in the model (B =
−0.15, Wald = 0.07, p = .796, OR = 0.86). Thus, children in the
pretesting and control conditions did not differ in their tendency to
select the correct lesson-based choice in the theme selection task.
Table 3 provides details of the analysis.

Generalization to Novel Contexts

To examine the second hypothesis that pretesting facilitates
children’s generalization of the story’s lesson to novel real-life
contexts, we analyzed the overall score on the transfer task (0–3) as
the outcome variable in a hierarchical linear regression. Age, BDS
scores, PPVT scores, and testing location (0 = preschool, 1 = lab)
were entered in the first step. Condition was entered in the second
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Figure 1
Task Performance

Note. Dots represent the individual participant scores. Scores on the open response and theme selection were 0 or 1, whereas the transfer
task scores ranged from 0 to 3. A higher score indicates more successful responding. See the online article for the color version of this
figure.

Table 1
Descriptive Statistics of Variables by Condition

Measure

Pretesting
(n = 30)

Control
(n = 30)

M SD M SD

Age (months) 70.83 5.78 70.97 6.99
Open response score (0/1) 0.57 0.50 0.23 0.43
Theme selection score (0/1) 0.50 0.51 0.53 0.51
Transfer task score (0–3) 2.53 0.78 2.27 0.98
BDS score (1–8) 3.03 0.93 3.10 0.80
PPVT score (standardized) 108.43 8.46 106.27 11.27

Note. Possible ranges of scores are in parentheses. BDS = Backward
Digit Span; PPVT = Peabody Picture Vocabulary Test.
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step. The first model was not significant, R2 = .12, F(4, 55) = 1.85,
p= .133. However, among the predictors entered in this step, testing
location was a significant predictor (β = 0.28, t = 2.03, p = .048),
indicating that children who were tested in the lab scored higher on
the transfer task than those tested in the preschools. The second step
did not significantly improve the model’s predictive ability, ΔR2 =
.03, ΔF(1, 54) = 1.74, p = .192. There was no significant effect of
condition over and above the other contributions in the model (β =
0.17, t = 1.32, p = .192). The results suggest that scores on the
transfer task did not differ between children in the pretesting and
control conditions. Table 4 provides details of the analysis.

Discussion

We investigated the effects of pretesting on 5- to 6-year-old
children’s learning from moral stories. We found partial support for
the hypothesis that pretesting can improve children’s ability to
extract a story’s moral theme. Compared to children in the control

condition, children who attempted pretest questions were more
likely to provide an abstract lesson-based response when asked to
generate the story’s theme in an open-ended format. However,
pretesting did not improve children’s ability to identify the intended
lesson in a forced-choice theme selection task. Moreover, the results
did not support the second hypothesis that pretesting can improve
children’s ability to generalize the story’s lesson to novel, real-life
contexts.

How Pretesting Impacted Learning From Moral Stories

Whereas prior studies have shown that children often fail to
extract the theme of a story (Goldman et al., 1984; Jose et al., 2005;
Mares & Acosta, 2008), our results reveal that attempting to answer
questions related to the intended lesson even before hearing the story
can help children as young as 5 and 6 years old overcome their
difficulties. When generating an open-ended response to the story’s
lesson, children in the pretesting condition were more likely than
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Table 2
Hierarchical Logistic Regression of Open Response Scores

Variable

Step Model

B SE Wald p OR χ2 Nagelkerke R2 p

Step 1 22.76*** .43 <.001
Age (months) 0.03 0.06 0.33 .564 1.03
BDS score 0.43 0.45 0.89 .346 1.53
PPVT score 0.08* 0.04 4.74 .029 1.09
Story (Tall People) 2.83*** 0.76 14.00 <.001 16.89

Step 2 35.02*** .60 <.001
Age (months) 0.02 0.07 0.08 .783 1.02
BDS score 1.20† 0.65 3.45 .063 3.32
PPVT score 0.11* 0.05 4.69 .030 1.11
Story (Tall People) 4.06*** 1.15 12.47 <.001 57.83
Condition (pretesting) 2.95** 1.05 7.97 .005 19.14

Note. For story, The Queen’s Painting is the reference category. For condition, control condition is the reference category. SE = standard error; BDS =
Backward Digit Span; PPVT = Peabody Picture Vocabulary Test.
†Marginally significant (.05 < p < .10). * p < .05. ** p < .01. *** p < .001.

Table 3
Hierarchical Logistic Regression of Theme Selection Scores

Variable

Step Model

B SE Wald p OR χ2 Nagelkerke R2 p

Step 1 13.55** .27 .009
Age (months) 0.10† 0.05 3.54 .060 1.10
BDS score 0.09 0.39 0.05 .822 1.09
PPVT score −0.01 0.03 0.19 .665 0.99
Story (Tall People) 1.72** 0.61 7.87 .005 5.56

Step 2 13.62* .27 .018
Age (months) 0.10† 0.05 3.57 .059 1.10
BDS score 0.08 0.39 0.04 .832 1.09
PPVT score −0.01 0.03 0.16 .685 0.99
Story (Tall People) 1.72** 0.61 7.90 .005 5.60
Condition (pretesting) −0.15 0.59 0.07 .796 0.86

Note. For story, The Queen’s Painting is the reference category. For condition, control condition is the reference category. SE = standard error; BDS =
Backward Digit Span; PPVT = Peabody Picture Vocabulary Test.
†Marginally significant (.05 < p < .10). * p < .05. ** p < .01.
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those in the control condition to generate the intended theme, which
suggests that they may have privileged an abstract representation of
the story over superficial details. This pattern potentially occurred
because relevant schemas about the moral lesson were activated
during pretesting (Kornell et al., 2009), helping children to organize
prior knowledge and subsequently process the story in the intended
way. If so, this would align with the possibility that having to search
for answers to conceptually oriented pretest questions prompts
deeper processing and integration between different story units,
diverting focus away from individual surface details that are
unimportant on their own (Memory, 1983; St. Hilaire et al., 2019).
Moreover, as we asked children multiple pretest questions related to
a single theme, they may have tried to identify similar elements
among the questions, which could have prompted them to adopt an
abstract thinking mode before encountering the story. In our view,
these reasons likely explain why pretesting enabled children to
extract and state the intended lesson in an open response task.
However, while we observed the benefits of pretesting when

children verbalized the theme in an open-response format, children
who were pretested were not more likely than the control group to
identify the intended lesson in the theme selection task. One possible
explanation could be that when shown three statements, all of which
made sense in the story’s context, children may have been influ-
enced to select the safest option, that is, reiterating a concrete event
that they were sure had occurred. Even if they had extracted the
intended theme and acknowledged its significance among the op-
tions, the nature of the task wherein only one statement could be
“correct” may have lowered their confidence in the abstract themes
that they recognized but did not directly observe in the story.
Moreover, children may experience choice overload (Scheibehenne
et al., 2010), leading them to select the most distinct option, one that
describes specific details in contrast to two other options with more
abstract messages. Hence, the notion that there is strictly one answer
may have influenced children in the pretesting condition to continue
to select the safer content-based option even if they had successfully
recognized the theme. A related possibility involves the inherent
ambiguity of moral scenarios, many of which could have more
than one “correct” answer. That ambiguity may have altered the
parameters within which children made their responses.

Nonetheless, although the two tasks provided inconsistent results
for the hypothesis that pretesting facilitates moral theme extraction,
the significant finding in the open response task is still noteworthy
given its difficulty. Specifically, generating the story’s theme in
one’s own words has been proposed to be more challenging than
recognizing the theme from a list of options (Narvaez et al., 1998).
This perspective is supported by our observation that performance
on the theme selection task was higher than on the open response
task in the control condition. According to Lehr (1990), even if
children can select the correct theme at a young age, they may still
fail to generate a theme in their own words as doing so requires a
complex integration of prior knowledge and story events into a clear
coherent statement. Yet, the improved performance on the open
response task suggests that pretesting could have helped children to
organize topically relevant knowledge and the story material into a
meaningful structure (Rickards, 1976), from which the lesson could
be more easily extracted from and condensed into a single abstract
statement. Hence, the significant effect of pretesting in the more
difficult open response task underscores the benefits of pretesting on
children’s moral theme extraction.

It should also be noted that the pretesting procedure that we used
was more multifaceted than that commonly employed in studies of
pretesting and learning from text or video with adults. Specifically,
not only did we provide detailed corrective feedback, but we also
had participants recall the pretest questions prior to the moral stories
and, moreover, told participants that the stories would help them
better answer the pretest questions. Indeed, these design features are
analogous to those used in some prior studies of pretesting with
adults (e.g., Pan & Sana, 2021; St. Hilaire et al., 2019) and, at least in
the case of corrective feedback, appear to facilitate the pretesting
effect in adult learners. Those facilitation strategies may have been
particularly beneficial for young children, who are likely to require
additional support due to their developing memory and cognitive
abilities. Future research is needed to determine whether such
support is indispensable—specifically, whether the absence of feed-
back and other scaffolding would diminish the pretesting effect in
young learners (relatedly, preliminary evidence suggests that younger
learners do indeed require additional support at least in the form of
correct answer feedback, to benefit from pretesting; Yu et al., 2025).
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Table 4
Hierarchical Linear Regression of Transfer Scores

Variable

Step Model

β SE t p df F R2 ΔR2 p

Step 1 4, 55 1.85 .12 .12 .133
Age (months) 0.14 0.02 1.02 .315
BDS score −0.06 0.14 −0.43 .670
PPVT score 0.08 0.01 0.54 .594
Testing location (lab) 0.28* 0.27 2.03 .048

Step 2 5, 54 1.85 .15 .03 .120
Age (months) 0.13 0.02 0.95 .347
BDS score −0.05 0.14 −0.33 .742
PPVT score 0.05 0.01 0.32 .753
Testing location (lab) 0.30* 0.27 2.19 .033
Condition (pretesting) 0.17 0.22 1.32 .192

Note. For testing location, preschool is the reference category. For condition, control condition is the reference category. SE = standard error; BDS =
Backward Digit Span; PPVT = Peabody Picture Vocabulary Test.
* p < .05.
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Another point of departure from the present versus prior research
is that moral learning is qualitatively different from factual or other
forms of conceptual learning that have been characteristic of the
pretesting literature. In the latter cases, there often are unambigu-
ously right or wrong answers to pretest questions and the to-be-
learned information tends to be quite specific. Moreover, major
theoretical accounts of the pretesting effect—such as error
correction—are relatively straightforward to apply to such scenarios
(i.e., the learner makes an incorrect guess to a pretest question, then
discovers the precise correct answer afterward, with that answer
overriding the incorrect guess in memory), but less so for the case of
moral learning. It is possible that in the case of moral stories,
pretesting engages different cognitive mechanisms and operates
differently than for factual or other types of conceptual materials.

Generalization of Moral Learning

We hypothesized that pretesting would facilitate children’s
generalization of the moral theme to novel, real-life scenarios.
Although the results were in the predicted direction wherein the
pretesting group numerically outperformed the control group on the
transfer task, this difference was not significant. There are a few
possible explanations for this finding. On one hand, it is possible that
pretesting does not actually have an effect on children’s ability to
generalize a story’s moral to other contexts. It may be that pretesting
has specific effects that are limited to helping children form an
abstract representation of a target scenario (i.e., the moral story), or
of extracting a specific theme from that scenario, but not of others.
Indirect evidence for this claim comes from studies demonstrating
that pretesting does not always facilitate performance on questions
that were not formerly tested (Carpenter et al., 2023), which in the
present study would refer to the novel transfer questions. In order for
transfer to occur, however, forming an abstract mental represen-
tation of the novel scenario is also necessary (Fisch et al., 2005).
Hence, while pretesting may have helped children to abstract the
story itself (or at least extract the relevant theme), they could still
have been distracted by the complexities and surface details of a
real-life scenario, hindering them from noticing that its structure and
solution are similar to that of the story.
While such an explanation should not be discounted, the

descriptive statistics instead seem to suggest that children generally
did not face difficulties proposing lesson-based solutions to the
transfer questions. A ceiling effect may have precluded the pre-
testing manipulation from increasing children’s transfer ability, as
even the control group was found to perform well by providing
responses aligned with the intended lesson on the transfer task
(Mcontrol = 2.27 out of 3, or 76%;Mpretesting = 2.53, or 84%). This
effect could be due to the procedure itself, where all children
were explicitly instructed to reflect on the story’s moral in the
prior theme extraction tasks. As such, it could have been easy for
them to acknowledge that the story’s lesson and solutions were
relevant to the following transfer scenarios (Russell & Cain,
2022). Furthermore, children only needed to provide solutions to
problems faced by other individuals. In contrast, a task involving
decisions about their own behaviors would be expected to be
more challenging for children, as their reasoning and intentions
do not necessarily translate into actual actions following moral
stories (e.g., Du & Hao, 2018). Such a task could be used as a
more sensitive measure of children’s application of the lesson to

novel, real-life contexts. Thus, while the present study did not
find significant transfer results, further investigations are needed
to test the effects of pretesting on children’s ability to generalize
moral learning.

Study Limitations

There are several limitations to this study that should be
acknowledged. First, the two stories used unintentionally varied in
difficulty, with scores on the open response and theme selection
tasks being significantly higher for the “Tall People” story compared
to “The Queen’s Painting.” This disparity could be because children
who were read a story about being nice to others even if they are
different may have found the events more familiar than those told a
story about working together to achieve greater things. Although
this study did not assess participants’ familiarity with a moral,
children would most likely have been formerly taught the need to
always be respectful and accepting toward others—a lesson that is
often deemed as morally relevant and consistent in their everyday
lives. In contrast, there may have been inconsistencies in prior
experiences in terms of whether individuals should work together or
alone (e.g., when teachers highlight the importance of attempting a
task independently), especially within the cultural context of
Singapore where schools often emphasize an integration of both
independent and interdependent values (Wu & Tan, 2021). The
present findings coincide with suggestions from past research that
story themes may differ in their ease of extraction due to certain
factors, such as familiarity (Afflerbach, 1990; Narvaez, 2002) or the
concreteness of the behaviors dictated by the lesson (e.g., sharing vs.
being honest; Fisch et al., 2001).

Another methodological limitation pertains to environmental
factors. Children who were tested in the university lab performed
better on the transfer task than those tested in their preschools. A
possible reason may be the greater fatigue on the final transfer task
experienced by children in the preschool whowere tested in between
their lessons. Yet another limitation concerns the transfer task,
which only required children to provide suggestions for others’
behaviors rather than assessing their own application of the moral
lesson. These limitations could be explored further in further
research.

An interpretive concern is whether children in the pretesting
condition were more likely to provide a lesson-based response in
the open response task because they simply repeated answers to
the pretest questions for which they received positive feedback.
Although a supplementary analysis did not find significant cor-
relations between pretest performance and open response scores
or improved pretest performance across scenarios (see online
Supplemental Materials), it should be noted that this possible
pattern would still indicate that they had engaged in some form of
abstraction by identifying similarities among the pretest scenarios
and the story itself, and then provided an open-ended response
free of superficial elements from either of the cases. In doing so,
they might have engaged in comparative reasoning—that is,
identifying similarities across cases. Also, being able to process
positive feedback and then provide the desired answer could still
be considered an important component of learning that children
in the pretest condition benefitted from (Fyfe et al., 2023).
Nonetheless, this alternative explanation may be the impetus for
studies that make modifications to the existing intervention, such

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

10 FOO, YU, PAN, AND DING

https://doi.org/10.1037/dev0002005.supp


as administering pretest questions with lower chances of suc-
cessful responding or by assessing the effects of feedback on
children’s performance.
Finally, the pretesting procedure we used had limitations.

Participants frequently answered the pretest questions correctly,
scoring at ceiling on the “direct” pretest questions and with mean
scores of 43% on the “reasoning” pretest questions (which, in the
present study, refers to providing responses consistent with the
intended moral lesson). Given that curiosity-based accounts of
pretesting effects are predicated on low pretest question perfor-
mance (Pan & Rivers, 2023), that relatively high success rate is a
concern. It may, for example, have reduced children’s curiosity to
learn from the moral stories that followed. That possibility could
also be interrogated in follow-up research.

Future Research Directions

Beyond directly addressing the aforementioned limitations, future
research could address yet other areas. For instance, one important
direction would be to systematically examine factors that influence
the difficulty of extracting story morals (Afflerbach, 1990; Fisch et
al., 2001; Narvaez, 2002). Such studies could attempt to identify
these factors when testing the generalizability of the present findings
to different stories. Additionally, future studies might also extend
the findings to other cultural, educational, and linguistic contexts
that may vary in their emphasis on moral education, values, and
other respects. For example, in cultures or schools where inde-
pendence is favored, young children may have less prior exposure to
the intended moral lesson of working together. Pretesting effects for
moral learning, if any, may as such be less likely to occur through
the mechanism of activating existing knowledge schemas. A related
question involves whether the present findings are generalizable
beyond moral learning and, for example, to children’s learning more
generally. We suspect that pretesting may also be able to enhance
learning in a similar fashion, but that remains to be conclusively
determined.
Future studies could also consider using behavioral measures to

examine if pretesting facilitates children’s application of the moral
lesson to their own lives. For example, after hearing the “Tall
People” story, participants could be given a seemingly unrelated
task where they could select playmates from a list of children and
decide whether to include someonewho is different from themselves
and the other children (e.g., Mares & Acosta, 2010). Other para-
digms for different moral themes could be adapted as well, such as
administering a resource allocation task following a story about
sharing (e.g., Larsen et al., 2018).
This study focused on pretesting and 5- to 6-year-olds’ moral

learning. As they prepare to enter formal education, future research
should explore whether pretesting can still serve as a learning
strategy to support older children’s moral development. Given that
children struggle with theme extraction until around 10 years old
(e.g., Mares & Acosta, 2008) and pretesting benefits school-aged
children’s learning of expository texts (de Lima & Jaeger, 2020), it
may also aid in moral learning at that stage. However, as children
gain social experience, it might be challenging to identify suitable
materials that ensure the moral stories remain novel and neutral to
the majority of participants.
It might also be useful to investigate the relative efficacy of

pretesting when compared to other strategies aimed at facilitating

children’s learning from moral stories. In this study, the fact that the
control group exhibited relatively high performance on the transfer
task is notable given that the control group activity—free drawing—
was entirely irrelevant to learning from moral stories and, as such,
arguably should have left that group at a disadvantage. In future
work, comparisons could be made against questions asked during or
after the story (Carnine et al., 1982; Walker & Lombrozo, 2017; for
a taxonomy of practice question strategies, see Pan et al., 2024) or
even against direct instruction methods where an adult explicitly
states the lesson and provides children with explanations for moral
actions during the story (Mares & Acosta, 2010; Walker &
Lombrozo, 2017). In the pretesting literature with adults, there is
emerging evidence that pretesting can be more effective than such
competitive control activities as studying learning objectives (Sana
et al., 2020) and even retrieval practice (Pan & Sana, 2021), but the
various activities with which pretesting has been compared against
remain limited. For example, if children recalled moral story details
from memory before completing the dependent measures, their per-
formance might resemble the pretesting condition, but that possibility
remains untested. Future work could also reexamine the extent to
which pretesting might enhance focus on an intended lesson from a
moral story versus increasing overall engagement, as well as the extent
towhich pretestingmight enhance recall of more surface-level features
versus deeper understanding of a moral story.

Further, although the present study utilized moral stories with
human characters engaging in realistic activities, children are also
often told popular stories involving anthropomorphized animal
characters or fantasy settings. These elements have been proposed to
create even more difficulties for children to extract and apply the
lesson to real-life scenarios due to the lower identification with the
characters and their actions (e.g., Ding et al., 2023; Larsen et al.,
2018). Hence, future research could investigate if pretesting im-
proves learning from moral stories under these more difficult
circumstances.

Finally, attempting to disentangle the contributions of the various
components of the pretesting procedure that was used, as well as
exploring yet other implementations of pretesting, may be fruitful
endeavors. One possibility is the use of pretesting combined with
repeated testing within the story (such as asking children to predict
how a character would feel before revealing the next story scene) as
in interpolated pretesting (Pan & Carpenter, 2023). There is also
some evidence that questions that are higher in cognitive level can
induce more thorough learning of concepts from scientific texts
(e.g., St. Hilaire et al., 2019); perhaps comparing different pretest
question types may be useful in the context of learning from moral
stories. That approach and other variations of pretesting interven-
tions should be considered, especially since the present method did
not yield the intended transfer effects.

Significance and Implications

Despite its limitations, the present study has various theoretical
and practical implications. As moral stories differ from other learning
materials frequently used in past pretesting research (e.g., science
texts), this study is among the first to implement the technique on
more abstract forms of learning where the prescriptive message (i.e.,
the moral) cannot be explicitly observed in the material (Lehr, 1988;
Lukens, 1982). This study also bridged the gaps in the pretesting
literature by demonstrating that this technique, which has mostly been
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studied in adult and student populations, also benefits preschool
children. This finding thus sets the stage for further studies to
investigate the effects of pretesting on children’s learning in other
domains.
Additionally, the finding that pretesting improves children’s

ability to extract the theme from moral stories presents important
pedagogical implications, especially since few investigated strate-
gies to date have shown to be effective in doing so. Instead of simply
reading a story to children and expecting them to spontaneously
understand its lesson, parents and educators can pose pretest
questions related to the moral and encourage children to actively
generate guesses to these questions before hearing the story (e.g.,
having to explain why it is not nice to exclude others). This novel
and efficient method may also be used in place of existing popular
approaches to storybook reading, such as repeatedly exposing
children to the same stories (Schickedanz, 1978), which has been
shown to support other learning outcomes but is less effective at
teaching the moral message (e.g., Mares, 2006).

Conclusions

In sum, the present study demonstrates that pretesting improves
young children’s ability to extract the intended theme from moral
stories. This conclusion is substantiated by the finding that pre-
testing significantly facilitated children’s performance on the more
difficult task of abstracting and generating the intended theme in
their own words, even though it did not enhance their ability to
choose the story’s theme from a list of options. The results also
revealed that pretesting did not improve children’s generalization of
the story’s lesson to novel real-life contexts, but this nonsignificant
effect could be due to methodological limitations that should be
addressed in future research. Overall, the finding that pretesting
improves children’s extraction of the intended theme suggests that
implementation of this technique could enhance the usefulness of
stories as a moral education tool, helping children to learn values
deemed as important for shaping their character.
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