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Previous studies have suggested that reading stories of role models can improve the

growth mindsets of students. The current study aimed to investigate the types of

stories that can increase the growth mindsets of high school students, undergraduates,

and graduates and how many specific stories undergraduates with low and high

perseverance need to read to improve their growth mindsets. In study 1, high school

students, undergraduates, and graduates were assigned to read either five struggle

stories or five achievement stories of role models. Their mindsets were measured before

and after reading the stories. The results showed that reading struggle stories rather than

achievement stories of role models increased the growth mindsets of undergraduates

and graduates. In study 2, undergraduates with high and low perseverance were

assigned to read five struggle stories or five achievement stories of role models. Their

mindsets were measured before reading stories and after reading each story. The results

showed that the growth mindsets of undergraduates with low perseverance increased

after reading two struggle stories of role models, and increased further after reading

five struggle stories of role models. More importantly, the level of growth mindsets

of undergraduates with low perseverance was equal to that of undergraduates with

high perseverance after reading five struggle stories of role models. These findings

reveal that reading struggle stories of role models can improve the growth mindsets of

undergraduates and graduates. The personality of students affects the effectiveness of

story-based mindset intervention.

Keywords: growth mindset, struggle story, perseverance, role model, intervention

INTRODUCTION

Mindset is the belief of an individual about whether intelligence can be developed or
not (Dweck and Leggett, 1988). Students who believe that intelligence cannot be changed are
described as holding a “fixed mindset” (Dweck and Sorich, 1999). These students interpret setbacks
as signs that they are not capable of succeeding; thus, they are lackmotivation to work hard and give
up easily after encountering setbacks (Dweck and Sorich, 1999; Blackwell et al., 2007). Conversely,
students who believe that intelligence can be developed through effort are described as holding
a “growth mindset” (Dweck and Sorich, 1999). These students have stronger motivation to work
hard, display more persistent behavior even when faced with setbacks (Dweck and Sorich, 1999;
Blackwell et al., 2007), and ultimately achieve academic success (Claro et al., 2016).
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Mindset is a continuum that varies from a fixed mindset to
a growth mindset (Dweck, 2006). Fixed mindsets of students
increase with age. For instance, students in high school held
stronger fixed mindsets than those in elementary school (Ablard
and Mills, 1996) and middle school (Cheng and Hau, 2003).
Students in high school and college held stronger fixed mindsets
than those in elementary school (Gunderson et al., 2017). The
increase of fixed mindsets may be due to the increase in
the difficulty of courses. Previous studies found that the fixed
mindsets of undergraduates in computer science (Flanigan et al.,
2017), biology (Dai and Cromley, 2014), and math (Shively
and Ryan, 2013) increased over the course of a semester. As
the difficulty of courses in college is higher than that in high
school, the fixed mindsets of undergraduates may be higher
than that of high school students. Moreover, the fixed mindsets
of teachers also influence the mindsets of students (de Ruiter
et al., 2020; Davison et al., 2021). Scherr et al. (2017) paid
attention to the fixed mindsets in physics graduate admissions
and found that many teachers would choose students with a
talent in physics so that they can be competent for more difficult
graduate courses. Fixed mindsets of teachers may increase the
fixed mindsets of graduates. Taken together, with the increase
in the difficulty of courses and the fixed mindsets of teachers,
the fixed mindsets held by high school students, undergraduates,
and graduates are becoming very strong. Exploring intervention
methods to improve the growth mindsets of high school
students, undergraduates, and graduates can help them achieve
academic success.

Stories about role models exemplify the successes of the role
models in a specific field and provide behavioral templates that
one can emulate to achieve success (Lockwood, 2006). When
encountering setbacks, individuals usually get inspiration from
stories about role models (McIntyre et al., 2011), changing their
attitudes or beliefs, and motivating them to pursue their goals
(Hong et al., 2015). Previous studies found that reading stories
of women role models was beneficial for decreasing gender
stereotypes of women (Dasgupta and Asgari, 2004; McIntyre
et al., 2011) that reflect fixedmindsets. These findings suggest that
reading stories of role models can improve the growth mindsets
of individuals.

There are many achievement stories about role models (i.e.,
emphasizing achievements of role models without describing
any setbacks) in textbooks, newspapers, and movies, and such
stories have been widely used by educators to increase efforts or
persistence of students in the face of academic setbacks. However,
Hong and Lin-Siegler (2012) proposed that achievement stories
of role models convey information that role models are innately
talented individuals and their achievements depend on their
natural gift. Students who read such stories believe that they
do not have the talent to succeed, and intelligence cannot
be changed (Hong and Lin-Siegler, 2012); thus, their growth
mindsets decrease. In contrast, struggle stories of role models
describe the role models as persistent individuals whomake great
efforts, overcome a series of setbacks, and ultimately achieve
success (Hong and Lin-Siegler, 2012). Such stories highlight that
intelligence can be developed through efforts, which can increase
the growth mindsets of readers. Based on these perspectives, the

current study aimed to clarify whether reading struggle stories of
role models can improve the growth mindsets of students more
effectively than reading achievement stories of role models.

Previous studies have successfully increased the growth
mindsets of students by using a single-session intervention that
includes reading struggle stories of role models, readingmaterials
about the ability of the brain to grow, and so on (Yeager et al.,
2016, 2019; Schleider and Weisz, 2017; Lewis et al., 2020).
However, the effect of reading struggle stories of role models on
growth mindsets is confused with the effect of other materials
in the previous studies mentioned above. It is unclear whether
only reading struggle stories of role models can solely increase
the growth mindsets of students.

Other studies had compared the effects of reading struggle
stories of role models or not on growth mindsets. The results
found that reading struggle stories of role models increased
the growth mindsets of college students (Shin et al., 2016)
and improved the academic performance of college students
(McIntyre et al., 2003; Shin et al., 2016) and adults (Herrmann
et al., 2016). However, these studies did not compare the effect of
reading struggle stories and achievement stories of role models
on growth mindsets.

Only a small number of studies have compared the effects of
reading struggle stories and achievement stories of role models
on growth mindsets and academic performance. For instance, in
Hong and Lin-Siegler (2012), high school students were assigned
to the struggle story group (i.e., read three struggle stories
of role models), the achievement story group (i.e., read three
achievement stories of role models), or the control group (i.e.,
did not read the stories) in a 1-week intervention (read three
times and read one story each time). The results showed that high
school students in the struggle story group held more accurate
images of scientists (i.e., as individuals who worked hard and
overcame setbacks to achieve success) and had better academic
performance than those in the achievement story group and the
control group. It may suggest that reading struggle stories of role
models can improve the growth mindsets of students better than
reading achievement stories of role models.

However, in another study, ninth and tenth graders were
assigned to the intellectual struggle story group (i.e., read three
intellectual struggle stories of role models), the life struggle story
group (i.e., read three life struggle stories of role models), or
the achievement story group (i.e., read three achievement stories
of role models) in a 3-week intervention (read one story each
week). The results found that the participants in the two struggle
story groups had better academic performance than those in
the achievement story group, but there were no significant
differences in growth mindsets among the three story groups
(Lin-Siegler et al., 2016). It is unclear whether reading struggle
stories of role models can improve the growth mindsets of
students more effectively than reading achievement stories of
role models.

It is noteworthy that Hong and Lin-Siegler (2012) used a 1-
week intervention (read three times and one story each time) and
suggested that reading struggle stories of role models improved
the growth mindsets of high school students. Lin-Siegler et al.
(2016) used a 3-week intervention (read one story each week)
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and found no significant differences in growth mindsets among
the intellectual struggle story group, the life struggle story group,
and the achievement story group. It may suggest that the interval
between reading struggle stories of role models is important
for the effectiveness of the intervention. Therefore, a 25-min
single-session intervention (i.e., reading stories continually) was
used in the current study to compare the effects of reading
struggle stories and achievement stories of role models on growth
mindsets. Moreover, previous studies mainly focused on middle
school students (Hong and Lin-Siegler, 2012; Lin-Siegler et al.,
2016), and whether reading struggle stories or achievement
stories of role models can improve the growth mindsets of
undergraduates and graduates needs to be further clarified. Thus,
the first goal of the present study is to clarify whether the effect of
reading struggle stories of role models on the growth mindsets
of students is more effective than that of reading achievement
stories of role models:

H1. Reading struggle stories of role models rather
than achievement stories of role models increases the
growth mindsets of high school students, undergraduates,
and graduates.

Since mindset theory is a theory about the responses of
individuals to setbacks (Yeager and Dweck, 2020), the
personalities of individuals in the face of setbacks may affect the
effect of reading specific stories about role models on the growth
mindsets. However, to our knowledge, only one study focused
on the impact of personality traits on the effectiveness of mindset
intervention and found that mindset intervention was more
effective among low grit students compared to high grit students
(Orosz et al., 2017). Perseverance refers to the personality state in
the face of setbacks (Bai et al., 2020). After experiencing setbacks,
students with high perseverance have a proper understanding
of the setbacks through introspection, regard the setbacks as
controllable or changeable events, believe that they will achieve
success ultimately, and face the setbacks without immersing in
negative emotions (Bai et al., 2020). These students may have
higher learning interests and better academic performance. In
contrast, students with low perseverance perceive setbacks as
uncontrollable or unchangeable events, are not confident they
will succeed, are immersed in negative emotions, and give up
easily (Bai et al., 2020). These students may have lower learning
interests and poor academic performance. Previous studies
found that reading three struggle stories of role models improved
the learning interest of students with low learning interest but did
not inspire the learning interest of students with high learning
interest (Hong and Lin-Siegler, 2012), and improved academic
performance of students with low academic performance but
did not improve the academic performance of students with
high academic performance (Lin-Siegler et al., 2016). Based on
Bai et al. (2020), the findings mentioned above may suggest
that mindset intervention is more effective for students with
low perseverance. Thus, the second goal of the present study
is to investigate how personality (i.e., perseverance) affects the
effectiveness of mindset intervention and the number of struggle
stories of role models undergraduates with low perseverance that
need to be read to increase their growth mindsets.

H2. Story-based mindset intervention is more effective for
undergraduates with low perseverance.
H3. Fewer struggle stories of role models are needed to
increase the growth mindsets of undergraduates with low
perseverance relative to those with high perseverance.

In summary, two studies were designed. In study 1, high school
students, undergraduates, and graduates were asked to read five
struggle stories or five achievement stories of role models. Their
mindsets weremeasured before and after reading stories. In study
2, undergraduates with high and low perseverance were asked
to read five struggle stories or five achievement stories of role
models. Theirmindsets weremeasured before reading stories and
after reading each story.

STUDY 1

Methods
Participants
In total, 89 high school students, 90 undergraduates, and 81
graduates were randomly assigned to the achievement story
group or the struggle story group. The number, gender, age,
grade, and major of each group are presented in Table 1. A
sample size calculation was done using the GPower 3.0 software,
with a moderate size effect (f = 0.25), a power of 0.8 and an alpha
error of 5%. The resulting sample size was 211 individuals. The
sample size of study 1 met the requirements. Informed consent
was obtained from the participants, and the study was approved
by the Research Ethics Board of our university.

Materials and Procedure

Mindset
The scale of beliefs about intelligence was developed by Blackwell
et al. (2007). It contains three items reflecting that intelligence
cannot be changed (fixed mindset) and three items reflecting
that intelligence can be changed (growth mindset). Three fixed
mindset items have been proven to be a good tool testing
whether the mindset intervention successfully increased the
growth mindsets (Yeager et al., 2013; Schleider and Weisz, 2016;
Schleider et al., 2019a,b). Thus, three fixed mindset items were
used in the current study to test whether reading specific stories
increased the growth mindsets. A sample statement included
“You have a certain amount of intelligence, and you really can’t
do much to change it.” The participants were asked to respond to
each item on a 6-point scale ranging from 1 (strongly disagree)
to 6 (strongly agree). The total score ranged from 3 to 18;
higher scores represent a stronger fixedmindset, and lower scores
represent a stronger growth mindset. Cronbach’s alpha of three
fixed mindset items was 0.86 for the pretest (n= 260).

The participants were asked to report their mindsets before
reading the stories. The pretest mindset scores of the groups
were compared. A 3 (grade: high school student, undergraduate,
graduate) × 2 (story type: achievement story, struggle story)
ANOVA was conducted. No main effects or interaction effects
were found (ps > 0.05). The participants were asked to report
their mindsets again after reading stories.

Frontiers in Psychology | www.frontiersin.org 3 October 2021 | Volume 12 | Article 747039

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Du et al. Reading Struggle Stories Improve Mindset

TABLE 1 | The number, gender, age, grade, and major of each group.

Variable Struggle story group Achievement story group

High school

students

Undergraduates Graduates High school

students

Undergraduates Graduates

Gender

Male 21 18 22 24 25 17

Female 24 26 19 20 21 23

Age 16.15 (1.08) 20.12 (1.72) 23.98 (1.28) 16.98 (0.53) 20.70 (0.95) 24.37 (1.44)

Grade

One 24 12 15 23 10 14

Two 15 17 16 15 15 18

Three 6 8 10 6 12 8

Four – 7 – – 9 –

Major

Liberal arts – 30 32 – 33 27

Science(s) – 14 9 – 13 13

Stories of Role Models
Considering the influences of similarity between role models and
readers on role models’ effectiveness (Hu et al., 2020), famous
Chinese physicists (Qian Xuesen, Deng Jiaxian), mathematicians
(Chen Jingrun, Hua Luogeng), therapists (Zhong Nanshan, Tu
Youyou), and biologists (Yuan Longping) were selected to make
up stories.

According to previous studies (Hong and Lin-Siegler, 2012;
Lin-Siegler et al., 2016), a struggle story and an achievement
story were compiled for each scientist in the current study. Each
story was ∼500 words in length. The story types were reflected
in the title and content of the stories. Struggle stories were
titled “Great scientists have experienced setbacks: The story about
××,” while achievement stories were titled “The Story of a Great
Scientist:××.”

All stories had a similar structure. The first paragraph of
struggle and achievement stories introduced the important
contributions of the scientists. The second and third paragraphs
of the struggle stories introduced the work scientists were
engaged in and their emotional experiences, beliefs, efforts,
and ultimate outcomes after they encounter setbacks. The last
paragraph of the struggle stories summarized that the successes
of scientists depend on their efforts. In contrast, the second
and third paragraphs of the achievement stories introduced the
scientists’ important discoveries and awards without describing
any setbacks. The last paragraph of the achievement stories
summarized the important influence of the scientists.

Twenty high school students (10 men and 10 women,Mage=
16.11, SD = 0.52), 20 undergraduates (10 men and 10 women,
Mage = 19.20, SD = 0.84), and 20 graduates (10 men and 10
women,Mage= 22.43, SD= 1.12) who did not participate in the
formal experiment were asked to rate all stories. First, they were
asked to rate their familiarity with each scientist on a 10-point
scale (1= very unfamiliar, 10= very familiar) before reading the
stories. Stories of two mathematicians whose familiarity scores
were lower than chance level were excluded.

Second, according to Hong and Lin-Siegler (2012),
achievement stories of role models should describe the role
models as smart individuals who are born with a specific gift
and their successes depend on the talent, while struggle stories
of role models should describe the role models as individuals
who make great efforts and their successes depend on their hard
work. Thus, the participants were asked to rate whether each
story convey the message correctly by answering a question
on a 10-point scale (1 = talent, 10 = effort) before reading the
stories (i.e., whether successes of individuals depend on talent or
effort) and after reading each story (i.e., whether the successes
of ××× depend on his/her talent or effort). The order of the
stories was counterbalanced. The results showed that scores of
the participants of the question after reading each struggle story
were higher than those before reading the stories (ps < 0.05),
whereas scores of the participants of the question after reading
each achievement story were lower than (Deng Jiaxian, p <

0.05) or equal to (ps > 0.05) those before reading the stories.
Moreover, for the same scientist, scores of the participants of the
question after reading the achievement story were lower than
those after reading the struggle story (ps < 0.05). It suggests that
all stories convey the message correctly.

In the formal experiment, there were five struggle stories
and five achievement stories. The order of the stories was
counterbalanced. Participants were asked to rate their familiarity
with each scientist on a 10-point scale (1= very unfamiliar, 10=
very familiar) before reading the stories.

The brief introductions of the five scientists are as follows:
Qian Xuesen is the world’s leading scientist in aerodynamics

and the founder of manned space of China, An academician of
the Chinese academy of sciences and the Chinese academy of
engineering. He is also known as “the father of China’s space.”

Tu Youyou discovered artemisinin, which is a drug therapy for
malaria that has savedmillions of lives across the globe, especially
in the developing world. She received the 2015 Nobel Prize in
Physiology or Medicine.
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Deng Jiaxian is a leading organizer of the development of
nuclear weapons in China. He successfully designed the atomic
bomb and hydrogen bomb of China and led the development of
self-defense weapons in China to an advanced level in the world.

Yuan Longping is a Chinese agronomist, known for
developing the first hybrid rice. Hybrid rice has since been grown
in dozens of countries in Africa, America, and Asia, and acts as a
robust food source in areas with a high risk of famine.

Zhong Nanshan is a famous respiratory expert. He was
the hero who defeated SARS in 2003 and was awarded the
Medal of the Republic for his contributions toward fighting
against COVID-19.

Experimental Design
A 3 (grade: high school student, undergraduate, graduate) ×

2 (story type: achievement story, struggle story) experimental
design was conducted. The grade and the story type were
between-subject variables. The dependent variable was post-test
mindset scores.

Statistical Analysis
A z-test was applied for the normality test using skewness and
kurtosis (Kim, 2013). The tests of normality and homogeneity of
data were compared, and an analysis of covariance (ANCOVA)
was conducted on this basis in SPSS 23.0.

Results
In order to clarify whether the effect of reading struggle stories
of role models on growth mindsets of high school students,
undergraduates, and graduates is more effective than that of
reading achievement stories of role models, an analysis of

covariance (ANCOVA) was conducted with grade and story type
as the independent variables, post-test mindset scores as the
dependent variable, and familiarity scores and pretest mindset
scores as the covariates.

A main effect of the grade was found, F(2, 252) = 9.73, p
< 0.001, η

2
= 0.072. The mindset scores of the high school

students (M = 10.07, SD = 3.23) were significantly higher
than those of the undergraduates (M = 8.97, SD = 3.66, p
< 0.001) and graduates (M = 8.67, SD = 3.80, p = 0.002).
There was no significant difference in mindset scores between
undergraduates and graduates (p = 1.000). The results reveal
that high school students hold stronger fixed mindsets than
undergraduates and graduates.

A main effect of the story type was found, F(1, 252) = 63.91, p
< 0.001, η2 = 0.202. The mindset scores of the participants after
reading struggle stories of role models (M = 7.84, SD = 3.33)
were significantly lower than those after reading achievement
stories of role models (M = 10.66, SD = 3.30). The results
reveal that students who read struggle stories of role models
hold stronger growth mindsets than those who read achievement

stories of role models.
A significant interaction was found between the story type and

the grade, F(2, 252) = 16.04, p < 0.001, η2 = 0.113 (see Figure 1).
Simple effect analysis found that there was no main effect of
the grade in the achievement story group, F(2, 252) = 0.43, p =

0.653. The main effect of the grade was found in the struggle
story group, F(2, 252) = 25.50, p < 0.001, η2 = 0.168. The mindset
scores of the high school students were higher than those of
the undergraduates (p < 0.001) and graduates (p < 0.001) after
reading struggle stories of role models. There was no significant
difference in mindset scores between the undergraduates and

FIGURE 1 | The mindset scores of high school students, undergraduates, and graduates after reading struggle or achievement stories. Error bars represent

standard error.
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graduates (p= 1.000) after reading struggle stories of rolemodels.
Moreover, the mindset scores of the undergraduates (p < 0.001)
and graduates (p < 0.001) after reading struggle stories of role
models were lower than those after reading achievement stories
of role models. There was no significant difference in mindset
scores between the high school students in the achievement story
group and those in the struggle story group (p = 0.899). These
findings reveal that reading struggle stories of role models can
increase the growth mindsets of undergraduates and graduates.

STUDY 2

Methods
Participants
In total, 210 undergraduates underwent the undergraduate
perseverance scale (Bai et al., 2020). According to Lü et al. (2016),
participants who scored one standard deviation (SD) above mean
on the undergraduate perseverance scale (i.e., high-perseverance
group), and those who scored one SD below the mean on the
undergraduate perseverance scale (i.e., low-perseverance group)
were selected to participate in the experiment. The sample
consisted of 80 participants. They were randomly assigned
to the struggle story group or the achievement story group.
The number, gender, age, grade, and major of each group are
presented in Table 2. A sample size calculation was done using
the GPower 3.0 software with a moderate size effect (f =

0.25), a power of 0.8, and an alpha error of 0.05. The resulting
sample size was 36 individuals. The sample size of study 2
met the requirements. All participants signed prior informed
consent before the experiment. The experimental processes were
approved by the ethics committee of our university.

Materials and Procedure

Mindset
We used the same items as in study 1. The participants were
asked to report their mindsets before reading the stories. The

TABLE 2 | The number, gender, age, grade, and major of each group.

Variable Struggle story group Achievement story group

High

perseverance

Low

perseverance

High

perseverance

Low

perseverance

Gender

Male 11 8 8 10

Female 8 12 13 10

Age 20.18 (1.79) 20.05 (1.95) 20.23 (1.74) 20.30 (1.61)

Grade

One 7 8 6 5

Two 5 7 9 6

Three 4 2 3 6

Four 3 3 3 3

Major

Liberal arts 11 14 15 12

Science(s) 8 6 6 8

pretest mindset scores of the groups were compared. A 2
(perseverance group: high, low) × 2 (story type: achievement
story, struggle story) ANOVA was conducted. Only the main
effect of perseverance group on mindset scores were found,
F(1, 76) = 31.59, p< 0.001, η2 = 0.294. The participants with high
perseverance held stronger growth mindsets than those with low
perseverance. The pretest mindset scores served as the baseline
level (i.e., reading zero stories). Cronbach’s alpha of three fixed
mindset items was 0.91 for the pretest (n = 80). The participants
were asked to report their mindsets after reading each story.

Perseverance
The undergraduate perseverance scale (Bai et al., 2020) measures
the perseverance of undergraduates. Of 20 items in total,
eight items measure conviction (e.g., “Although I encountered
setbacks, the previous achievements make me believe that
my goals will be achieved eventually”), four items measure
controllability (e.g., “Setbacks are because of bad luck”), three
items measure enlightenment (e.g., “If I keep working hard, I
will achieve good results after setbacks”), and five items measure
optimism (e.g., “I feel spiritless on anything after I encounter
setbacks”). Participants needed to respond on a 6-point scale
ranging from 0 (strongly disagree) to 5 (strongly agree). The
Cronbach’s alpha for the total scale is 0.89 (Bai et al., 2020). In
the present study, Cronbach’s alpha was 0.86 (n= 210).

Stories of Role Models
We used the same materials and procedure as in study 1.

Experimental Design
A 2 (perseverance group: high, low)× 2 (story type: achievement
story, struggle story)× 6 (number of stories: 0, 1, 2, 3, 4, 5) mixed
experimental design was conducted. The perseverance group and
the story type were between-subject variables, while the number
of stories was a within-subject variable. The dependent variable
was mindset scores.

Statistical Analysis
A z-test was applied for the normality test using skewness and
kurtosis (Kim, 2013). The tests of normality and homogeneity of
data were met, on which an analysis of covariance (ANCOVA)
under a mixed model was conducted in SPSS 23.0. Mauchly’s
test of sphericity yielded an alpha level <0.05, and the degrees of
freedomwere adjusted using the Greenhouse–Geisser correction.

Results
In order to clarify the effect of reading struggle stories of role
models on growth mindsets of undergraduates with high and low
perseverance, and the number of struggle stories of role models,
undergraduates with low perseverance needs to read to increase
their growth mindsets; an ANCOVA under mixed model was
conducted with perseverance, story type, and number of stories
as the independent variables mindset scores as the dependent
variable, and familiarity scores, age and major as the covariates.

A main effect of the story type was found, F(1, 73) = 19.79, p
< 0.001, η2 = 0.213. The mindset scores of the participants after
reading struggle stories of role models (M = 7.91, SD = 3.00)
were significantly lower than those after reading achievement
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FIGURE 2 | The mindset scores of undergraduates with high and low perseverance after reading five struggle or five achievement stories. Error bars represent

standard error. Number of stories: the number of stories participants have read. HP-AS group: a high-perseverance group that read achievement stories of role

models. LP-AS group: a low-perseverance group that read achievement stories of role models. HP-SS group: a high-perseverance group that read struggle stories of

role models. LP-SS group: a low-perseverance group that read struggle stories of role models.

stories of role models (M = 10.37, SD = 3.45). The results reveal
that undergraduates who read struggle stories of role models
hold stronger growth mindsets than those who read achievement
stories of role models.

A main effect of the perseverance was found, F(1,73) = 26.05,
p < 0.001, η

2
= 0.263. The mindset scores of the participants

with low perseverance (M = 10.89, SD= 2.92) were significantly
higher than those of the participants with high perseverance
(M = 7.45, SD = 3.08). The results reveal that undergraduates
with high perseverance hold stronger growth mindsets than
undergraduates with low perseverance.

A significant interaction between the story type and the
number of stories was found, F(2.43, 177.38) = 41.12, p < 0.001,
η
2
= 0.360. Simple effect analysis found a main effect of the

number of stories in the achievement story group, F(5, 69) = 4.19,
p = 0.002, η

2
= 0.233. The mindset scores of the participants

after reading zero (M = 9.85, SD = 3.50), one (M = 9.90, SD
= 3.40), two (M = 10.02, SD = 3.46) stories were significantly
lower than those after reading four (M = 10.93, SD = 3.76) and
five (M = 11.15, SD = 4.00) stories (ps < 0.05). The mindset
scores of the participants after reading three stories (M = 10.34,
SD = 3.55) were significantly lower than those after reading four
stories (p= 0.021). A main effect of the number of stories in the
struggle story group was found, F(5, 69) = 15.63, p < 0.001, η

2

= 0.531. The mindset scores of the participants after reading
zero stories (M = 9.41, SD = 4.04) were significantly higher
than those after reading one (M = 8.87, SD = 3.47), two (M
= 8.08, SD = 3.17), three (M = 7.62, SD = 2.93), four (M =

7.28, SD = 2.78), and five (M = 6.23, SD = 2.57) stories (ps <

0.05). The mindset scores of the participants after reading one
story were significantly higher than those after reading two, three,
four, and five stories (ps < 0.001). The mindset scores of the

participants after reading two stories were significantly higher
than those after reading four and five stories (ps < 0.05). The
mindset scores of the participants after reading three and four
stories were significantly higher than those after reading five
stories (ps < 0.05). The results reveal that the growth mindsets
of the undergraduates decrease after reading four achievement
stories of role models, while increase after reading one struggle
story of a role model.

A significant interaction among the story type, perseverance,
and number of stories was found, F(2.43, 177.38) = 3.21, p= 0.033,
η
2
= 0.042 (see Figure 2).
For the undergraduates with low perseverance in the struggle

story group, their mindset scores after reading zero and one
struggle stories of role models were higher than those after
reading two, three, four, and five struggle stories of role models
(ps < 0.05). The mindset scores after reading two, three, and
four struggle stories of role models were higher than those
after reading five struggle stories of role models (ps < 0.05).
For the undergraduates with high perseverance in the struggle
story group, their mindset scores after reading zero struggle
stories of role models were higher than those after reading
two, three, four, and five struggle stories of role models (ps
< 0.05). The mindset scores after reading the one struggle
story of a role model were higher than those after reading
three, four, and five struggle stories of role models (ps <

0.05). The mindset scores after reading two struggle stories of
role models were higher than those after reading five struggle
stories of role models (p = 0.021). The results reveal that
the growth mindsets of undergraduates with high and low
perseverance increase after reading two struggle stories of role
models and increase further after reading five struggle stories of
role models.
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For the undergraduates with low perseverance, their mindset
scores after reading two struggle stories were lower than those
after reading two achievement stories of role models (p= 0.002).
Their mindset scores after reading three struggle stories were
lower than those after reading three achievement stories of
role models (p < 0.001). Their mindset scores after reading
four struggle stories were lower than those after reading four
achievement stories of role models (p < 0.001). Their mindset
scores after reading five struggle stories were lower than those
after reading five achievement stories of role models (p <

0.001). For the undergraduates with high perseverance, their
mindset scores after reading four struggle stories were lower
than those after reading four achievement stories of role models
(p = 0.010). Their mindset scores after reading five struggle
stories were lower than those after reading five achievement
stories of role models (p < 0.001). The results reveal that
undergraduates with low perseverance begin to hold stronger
growthmindsets after reading two struggle stories of role models,
compared to reading two achievement stories of role models. In
contrast, undergraduates with high perseverance begin to hold
stronger growth mindsets after reading four struggle stories of
role models, compared with reading four achievement stories of
role models.

For the struggle story group, the mindset scores in
undergraduates with high perseverance were lower than those
in undergraduates with low perseverance after reading zero,
one, two, three, and four struggle stories of role models (ps <

0.05). There was no significant difference between the mindset
scores in undergraduates with high perseverance and those
in undergraduates with low perseverance after reading five
struggle stories of role models (p = 0.133). For the achievement
story group, the mindset scores in undergraduates with high
perseverance were lower than those in undergraduates with low
perseverance after reading zero, one, two, three, four, and five
achievement stories of role models (ps < 0.001). The results
reveal that the level of growth mindsets of undergraduates with
low perseverance is equal to that of undergraduates with high
perseverance after reading five struggle stories of role models.

Other effects were not found (ps > 0.05).

GENERAL DISCUSSION

The current study examined whether reading struggle stories of
role models can improve the growth mindsets of students and
the number of struggle stories of role models undergraduates
with high and low perseverance need to read to improve their
mindsets. The results showed that reading struggle stories rather
than achievement stories of role models can improve the growth
mindsets of undergraduates and graduates. The growth mindsets
of undergraduates with high and low perseverance improved
after reading two struggle stories of role models and improved
further after reading five struggle stories of role models. More
importantly, the level of growth mindsets of undergraduates with
low perseverance was equal to that of undergraduates with high
perseverance after reading five struggle stories of role models.
Moreover, undergraduates with low perseverance began to hold

stronger growth mindsets after reading two struggle stories of
role models, compared with reading two achievement stories of
role models, while undergraduates with high perseverance began
to hold stronger growth mindsets after reading four struggle
stories of role models, compared with reading four achievement
stories of role models.

As is reflected in our hypothesis, study 1 found that reading
struggle stories of role models increased the growth mindsets
of undergraduates and graduates, which is consistent with the
findings of previous studies (McIntyre et al., 2003; Herrmann
et al., 2016). As mentioned above, struggle stories of role
models convey information that success depends on efforts and
intelligence can be developed (Hong and Lin-Siegler, 2012),
which increases the growth mindsets of readers. Moreover,
reading struggle stories of role models can make readers believe
that “role models, like us, need to overcome setbacks before they
succeed.” This belief helps to enhance the similarity between the
role models and readers, and thus the readers are more likely to
be influenced by role models (Hu et al., 2020).

Study 1 found that reading struggle stories of role models
did not increase the growth mindsets of high school students,
which is inconsistent with our hypothesis. Hong and Lin-Siegler
(2012) found that high school students in the struggle story
group perceived scientists asmore hard-working individuals than
those in the achievement story group. However, the perception
of role models as hard-working individuals may be only the
first step to improve the growth mindsets of high school
students. The key element that induced belief change is inducing
dissatisfaction with one’s original beliefs (Grube et al., 1994).
High school students are facing the pressures from college
entrance examinations and are more likely to experience more
academic setbacks. Their original mindsets may be more stable
and aremore difficult to change than those of undergraduates and
graduates. They may need to read more struggle stories of role
models to change their growth mindsets (Lin-Siegler et al., 2016).

Study 2 found that the growth mindsets of undergraduates
with high and low perseverance improved after reading two
struggle stories of role models. Female undergraduates received
a message that women have no talent for math (i.e., reflecting
a fixed mindset) and were then asked to read zero, one, two,
three, or four struggle stories of female role models, respectively
(McIntyre et al., 2005). The results showed that reading the one
struggle story of a female role model increased the beliefs of
female undergraduates about the ability of women to do well
in math relative to reading zero stories. However, McIntyre
et al. (2005) only focused on the effect of reading struggle
stories of female role models on female undergraduates, and their
conclusions cannot extend to male participants.

Consistent with our hypothesis, study 2 found that
undergraduates with low perseverance began to hold stronger
growthmindsets after reading two struggle stories of role models,
compared with reading two achievement stories of role models,
while undergraduates with high perseverance began to hold
stronger growth mindsets after reading four struggle stories of
role models, compared with reading four achievement stories
of role models. These findings reveal that story-based mindset
intervention is more effective for students with low perseverance,
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which is consistent with the findings of previous studies (Hong
and Lin-Siegler, 2012; Lin-Siegler et al., 2016).

Moreover, study 2 found that the level of growth mindsets
in undergraduates with low perseverance was equal to that
in undergraduates with high perseverance after reading five
struggle stories of role models. The result reveals the effectiveness
of story-based mindset intervention for undergraduates with
low perseverance. Future studies should investigate how many
struggle stories of role models undergraduates with low
perseverance need to be read to improve their growth mindsets
to surpass those of undergraduates with high perseverance.

The present study has significant implications for the field
of mindset intervention studies. First, the current study clarifies
that reading struggle stories of role models can improve growth
mindsets, while reading achievement stories of role models
cannot, which confirms the perspectives of Hong and Lin-Siegler
(2012). Second, the current study found that reading struggle
stories of role models can improve the growth mindsets of
undergraduates and graduates but cannot improve those of high
school students. This finding reveals the applicable scope of
struggle story-based mindset intervention. Third, the present
study examines the number of struggle stories of role models,
undergraduates with high and low perseverance needs to read to
improve their growth mindsets, which further reveals the effect
of personality factors on story-based mindset intervention.

The current study also has some limitations. It uses the
method of an oral presentation to investigate the growthmindset.
Recent studies have focused on behavioral indicators of a growth
mindset, such as challenge-seeking behavior (Yeager et al., 2016,
2019). Future research should adoptmultiple dependent variables
of mindset to investigate the effect of reading struggle stories of
role models on growth mindset.

In conclusion, the current study reveals that reading struggle
stories of role models is an effective tool to improve the growth

mindsets of undergraduates and graduates. Personality influences
the effectiveness of story-based mindset intervention.
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