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Research Paper
Effect of Self-efficacy Training for Mothers on Their 
Daughters’ Critical Thinking

Background: Ability to analyze information and make effective decisions in life develops 
through learning. Considering the role of mothers in teaching learning principles to their children, 
the present study was conducted to determine the impact of self-efficacy training for mothers on 
their daughters’ critical thinking. 
Methods: The present quasi-experimental study was conducted on 80 mothers (40 in each group) 
of first-grade high school girls in Esfarayen, Iran, in 2023. The sampling method was multi-stage 
randomization. The data collection tools included the Ricketts’ critical thinking questionnaire and 
Morris’ self-efficacy questionnaire. Educational sessions consisted of five 50-minute sessions held 
at school through group discussions, brainstorming, and Q &A sessions for the intervention group 
(mothers). Then, the questionnaires were completed by their daughters before educating mothers, 
immediately after educating them, and three months later. Data were analyzed by SPSS software, 
version 26 using the Mann-Whitney U test, Friedman test, and chi-square test. The level of significance 
in all tests was set at P<0.05. 
Results: The mean age of mothers in the intervention group was 36.5±6.3 years, while in the control 
group, it was 34.7±6.2 years. The mean age of students in the intervention group was 14.5±5.37 years, 
while in the control group, it was 14.37±5.57 years. The critical thinking score and the total score of self-
efficacy immediately and three months after the intervention had a significant increase in both groups 
compared to before the intervention (P<0.05). The intervention and control groups had statistically 
significant differences in terms of the mean scores of critical thinking and self-efficacy over time (P<0.05). 
Conclusion: Teaching mothers based on the self-efficacy theory successfully improved the critical thinking skills of 
their daughters. Therefore, it is recommended that education policymakers use this theory to implement comprehensive 
educational programs for parents to improve life skills, including critical thinking skills of their children. 
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Introduction

major sector in any country is the education 
system, the importance of which has caused 
planners and policymakers to consider it as 
the foundation of the development of so-
cieties [1]. Since the majority of society is 
comprised of students [2], enhancing stu-
dents’ intellectual skills is a major goal of 

this system in different countries [3]. Poor thinking and 
analysis along with incorrect judgment of the opinions 
and information available in today’s world, are some of 
the existing issues facing students [4]. Relying solely on 
memorizing content and recalling information—both 
relevant and irrelevant to real life—can waste resources 
and opportunities. To cultivate a dynamic and active 
generation, we can transform the ways of thinking about 
ourselves and society through education [5, 6]. In this re-
gard, teaching critical thinking skills helps solve problems 
and resolve life issues [7]. Critical thinking is a cognitive 
process, through which an individual makes appropriate 
judgment and decision to solve problems through examin-
ing the reasons, analyzing the available information, and 
drawing conclusions [8]. Possessing this skill helps search 
for the truth in the false information received every day 
and achieve a sound knowledge of the existing issues. Ac-
cording to Zhang and Kim, students currently exhibit an 
unfavorable level of critical thinking tendency [9]. 

Studies have shown that mothers are the key and influ-
ential factor affecting the social, academic, and emotional 
performance of children [10, 11]. Therefore, teaching 
critical thinking skills to mothers improves their social 
abilities. It also affects children’s social and emotional 
health, enabling them to learn constructively and make 
progress [12]. The results of different studies show that 
critical thinking skills can be improved through education 
[13-15]. An important aspect of educational interventions 
in this context is the emphasis on self-efficacy theory 
[16]. The self-efficacy construct, proposed by Bandura in 
social-cognitive theory, is defined as an individual’s be-
lief in his or her abilities to perform a behavior. Perceived 
self-efficacy reduces the fear of failure and increases one’s 
motivation to achieve success [17]. There is a significant 
and positive relationship between self-efficacy and critical 
thinking. Thus, with an increase in self-efficacy, critical 
thinking also tends to improve [18, 19]. Taghva et al. and 
Qiang et al. showed that an increase in self-efficacy is as-
sociated with an increase in critical thinking [18, 19]. 

To our knowledge, no study has yet investigated the role 
of mothers as a key and influential factor in the health of 
family members, especially children, and their critical 

thinking. Addressing this issue and implementing practi-
cal interventions and policies can empower students as 
the future builders of society. Therefore, the present study 
aimed to determine the impact of teaching critical thinking 
skills to mothers using self-efficacy strategies on the criti-
cal thinking of their daughters in Esfarayen, Iran.

Methods

Design of study 

The present quasi-experimental study included the 
control and intervention groups, and was conducted to 
educate mothers as a mediating factor influencing their 
daughters’ behavior in 2023 in Esfarayen. Also, the ef-
fectiveness of educational interventions was assessed 
based on feedback from their daughters. 

Participants and sampling

The sample size, based on Yousefi and Bagherpour’s 
study, was estimated at 26 for each group, using a 95% 
confidence interval and a test power of 80%. Consider-
ing a potential attrition rate of 20%, the final sample size 
was set at 40 in each group [20]. 

Mothers were selected and included in the study using 
a multi-stage randomized sampling method. Girls were 
selected from the first cycle of secondary schools (ac-
cording to the current education system of Iran). Then, 
two schools were selected randomly by drawing lots, 
considering the social and economic similarities, as well 
as ensuring the schools were located at an acceptable 
geographical distance from one another. The schools 
were then divided into intervention and control groups. 
Subsequently, eligible mothers were selected from each 
school to participate in the study. 

The inclusion criteria were mothers with at least second-
ary education, daughters in the first grade of high school, 
signing informed consent letters, and no history of men-
tal illnesses. The exclusion criteria were unwillingness to 
participate in the study and the occurrence of unfortunate 
events during the study (such as the mother’s illness, etc). 

The female students in both groups completed the 
questionnaires in three stages: Before, immediately af-
ter, and three months after the educational intervention. 
The questionnaires were completed in approximately 40 
minutes in the presence of the researcher. The research-
er’s presence was necessary to answer the respondents’ 
questions, emphasize the importance of providing hon-
est answers, and ensure that no questions were missed. 

A
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Instrumentation

Data were collected using a tripartite questionnaire that 
included a demographic section, a critical thinking sec-
tion, and a section on self-efficacy.

The first section enquired about demographic informa-
tion (six questions), which included the mother’s age, 
the girl’s age, the father’s education level, the mother’s 
education level, the father’s occupation, and the moth-
er’s occupation. The second section of the questionnaire 
included questions related to critical thinking, for which 
the Ricketts’ critical thinking questionnaire was used 
[21]. It contained 33 items divided into three subscales. 
The subscales were as follows: The creativity scale 
(11 questions, exemplified by “I always believe there 
is more to learn”), cognitive maturity (nine questions, 
exemplified by “I am confident that I can reach a fa-
vorable conclusion”), and commitment (13 questions, 
exemplified by “I focus on working on something until 
I find it working correctly”). each item was rated on a 
5-point Likert scale (strongly disagree, disagree, uncer-
tain, agree, and strongly agree). The sum of the scores 
of all items in each subscale was considered the total 
score for that sub-scale. The final score ranged between 
33 and 165, with low scores indicating poor critical 
thinking and vice versa. The validity of questionnaire 
was confirmed by Pakmehr et al. Thus, to substantiate 
validity in the research, the correlation coefficients be-
tween the scores on two occasions, i.e. test and re-test 
for boys, girls, and participants, and the total score were 
estimated, were estimated at r=0.77, r=0.88, and r=0.67, 
respectively [22]. The reliability was also established by 
Eizadifard using Cronbach’s α for the entire question-
naire, which was found to be 0.94 [23]. 

The third section of the questionnaire contained ques-
tions related to the self-efficacy theory. For this purpose, 
Morris’ self-efficacy questionnaire was used [24]. This 
questionnaire contained 23 items divided into three sub-
scales, including social self-efficacy (eight questions, 
exemplified by “How well can you express your opinion 
when other classmates disagree with you?”), academic 
self-efficacy (eight items, exemplified by “How well 
do you manage to do your homework every day?”) and 
emotional self-efficacy (seven items, exemplified by 
“How well can you cheer yourself up when something 
unpleasant happens?). In this questionnaire, each question 
was rated on a five-point Likert scale (strongly disagree, 
disagree, uncertain, agree, and strongly agree). The sum 
of the scores of each subscale was considered the total 
score; thus, the final score ranged between 23 and 115. 
Low scores indicated poor self-efficacy and vice versa. 

The validity of the questionnaire was tested by Habibi et 
al. across academic, social, and emotional dimensions, 
with correlation coefficients for the total score with the 
subscales being 0.7, 0.73, and 0.83, respectively. The reli-
ability was estimated at 0.89 for the whole scale [25]. 

Educational intervention

In this study, mothers first signed the informed consent 
letter. After collecting data from the participants of the 
intervention and control groups (their daughters), before 
the intervention and its analysis, five educational sessions 
were organized for the mothers of the intervention group 
based on the needs assessment. According to a similar 
study [26], educational sessions were held for 50 min-
ute at school. We used methods, such as brainstorming, 
group discussion, and Q&A sessions to improve critical 
thinking in three areas (creativity, cognitive maturity, and 
commitment). Group discussion was also used to improve 
self-efficacy in three areas (social self-efficacy, academic 
self-efficacy, and emotional self-efficacy). To improve 
self-efficacy, four effective factors were considered in ed-
ucational sessions. These included verbal encouragement, 
alternative experiences, previous failures and successes, 
and physical and emotional states. The scientific content 
of educational sessions was evaluated and approved by 
two experts: The thinking and research teacher in the se-
lected schools and a health education expert. 

Data analysis and statistical tests

Data were analyzed by SPSS software, version 26. The 
normality of data distribution was checked using the 
Kolmogorov-Smirnov test. Mean±SD were used to de-
scribe interval data, and frequency and percentage were 
used to describe non-interval data. Interval data in both 
groups were analyzed using the Mann-Whitney U test, 
and Friedman test according to the normality of data. 
Also, to compare non-interval data in both groups, the 
chi-square test was used. The significance level was set 
at 0.05 for all tests. 

Results

The mean age of mothers in the intervention group 
was 36.5±6.3 years, while in the control group it was 
34.7±6.2 years. The mean age of daughters in the inter-
vention group was 14.5±5.37 years, while in the control 
group it was 14.37±5.57 years. Most fathers in the in-
tervention group (45%) held a diploma. In the control 
group (50%) most fathers held a degree below diploma. 
Most mothers in the intervention and control groups 
held a degree below diploma (45% and 50%, respec-
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tively). In the intervention and control groups, 85% and 
87.5% of fathers were non-employees, respectively. The 
results showed no statistically significant difference be-
tween the two groups in terms of demographic variables 
(P>0.05) (Table 1). 

Table 2 shows that the mean score of creativity in-
creased significantly immediately after the intervention 
in the intervention and control groups (P<0.05). Also, 
the mean score of creativity decreased significantly 
three months after the intervention in the control group 
(P<0.05). The intra-group test revealed that the mean 
score of creativity exhibited a statistically significant dif-
ference across the three time periods in both the inter-
vention and control groups (P<0.05). 

The mean score of cognitive maturity showed an in-
creasing trend immediately after the intervention in the 
intervention and control groups (P<0.05). The intra-
group test showed that the mean score of cognitive matu-
rity showed a statistically significant difference between 

the two groups across the three time periods (P<0.05) 
(Table 2). 

The mean score of commitment showed an increasing 
trend immediately after the intervention in the interven-
tion group (P<0.05). However, in the control group, 
there was a significant decrease immediately after and 
three months following the intervention (P<0.05). The 
intra-group test indicated that the mean score of com-
mitment showed a statistically significant difference be-
tween the two groups across the three time periods of the 
study (P<0.05) (Table 2). 

Table 2 shows that the mean score of total critical think-
ing had a significant increase in the groups immediately 
after and three months after the intervention compared 
to before the intervention (P<0.05). Also, the intra-group 
test showed that this increasing trend was statistically 
significant in intervention and control groups (P<0.05). 

Table 1. Demographic characteristics of female students (n=80)

Variables Category
No. (%)

Test Results*

Intervention Group Control Group

Father’s education level

<Diploma 20(50) 17(42.5)

P=0.271
df=2

X2=2.77

Diploma 19(47.5) 18(45)

Bachelor’s degree 1(2.5) 5(12.5)

>Bachelor’s degree 0(0) 0(0)

Mother’s education level

<Diploma 19(47.5) 18(45)

P=0.272
df=2

X2=2.77

Diploma 20(50) 17(42.5)

Bachelor’s degree 1(2.5) 5(12.5)

>Bachelor’s degree 0(0) 0(0)

Father’s occupation

Employed (non-official) 2(5) 3(7.5)

P=0.895
df=2

X2=0.364

Employed (official) 35(87.5) 34(85)

Unemployed 0(0) 0(0)

Retired 3(7.5) 3(7.5)

Mother’s occupation

Employed (non-official) 1(2.5) 4(10)

P=0.124
df=2

X2=4.29

Employed (official) 29(72.5) 32(80)

Retired 10(25) 4(10)

Housewife 0(0) 0(0)

*Chi-square test.
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The mean score of social self-efficacy showed a sig-
nificant increase in both groups immediately after the 
intervention (P<0.05). In the control group, there was a 
significant decrease three months after the intervention. 
The intra-group test showed that the mean score of social 
self-efficacy exhibited a statistically significant differ-
ence across the three time periods in both the interven-
tion and control groups (P<0.05) (Table 3). 

Table 3 shows that the mean score of academic self-ef-
ficacy had a significant increase in the intervention group 
twice: Once immediately after the intervention and again 
three months after the intervention (P<0.05). Moreover, 
the mean score of academic self-efficacy in the control 
group increased significantly immediately after the inter-
vention (P<0.05). However, three months after the inter-

vention, a significant decrease was observed (P<0.05). The 
intra-group test indicated that the mean score of academic 
self-efficacy across the three time periods in both groups 
exhibited a statistically significant difference (P<0.05). 

The mean score of emotional self-efficacy demonstrated 
a significant increasing trend in both groups immediately 
after the intervention and three months following the in-
tervention (P<0.05). Also, the intra-group test showed that 
this increasing trend was statistically significant in inter-
vention and control groups (P<0.05) (Table 3). 

The mean score of total self-efficacy showed a signifi-
cant increasing trend in both groups immediately after 
and three months after the intervention (P<0.05). Also, 

Table 2. Mean scores of critical thinking before, immediately after, and three months after the intervention in the intervention 
and control groups 

Variables Groups
Mean±SD

Test Results**
Before the Inter-

vention
Immediately After 
the Intervention

3 Months After 
the Intervention

Creativity

Intervention 24.87±5.73 35.87±3.5 35.67±3.68 P=0.001

Control 28.65±5.59 29.37±5.46 24.65±3.93 P=0.002

Test result* P=0.005
Z=-2.84

P=0.001
Z=-5.26

P=0.001
Z=-5.1

The difference between 
the two groups

P1, 2<0.001 
Z=-7.787

P2, 3=0.001 
Z=-3.671 

P1, 3<0.001
Z=-8.831

Cognitive maturity

Intervention 20.07±4.6 28.73±3.47 28.67±3.48 P=0.007

Control 23.82±4.13 24.65±3.93 24.73±3.97 P=0.004

Test result* P=0.001
Z=-0.3.4

P=0.012
Z=-4.03

P=0.002
Z=-4.18

The difference between 
the two groups

P1, 2<0.001
Z=-7.655

P2, 3=0.079
Z=-1.754 

P1, 3<0.001
Z=-7.654

Commitment

Intervention 35.87±3.5 40.05±4.34 39.67±4.44 P=0.008

Control 40.05±4.34 32.92±6.49 32.88±6.52 P=0.001

Test result* P=0.001
Z=-4.03

P=0.005
Z=-5.02

P=0.023
Z=-4.72

The difference between 
the two groups

P1, 2<0.001
Z=-7.62

P2, 3=0.289
Z=-1.061

P1, 3<0.001 
Z=-8.659

Critical thinking

Intervention 71.17±14.34 104.6±9.54 104.77±9.58 P=0.006

Control 84.4±13.75 84.5±13.75 86.72±13.5 P=0.002

Test result* P=0.001
Z=-3.83

P=0.001
Z=-5.68

P=0.001
Z=-5.57

The difference between 
the two groups

P1, 2<0.001
Z=-7.718

P2, 3=0.321
Z=-1.261

P1, 3<0.001
Z=-8.718

*Mann-Whitney U test, **Friedman test.�

1Before the intervention, 2Immediately after the intervention, 3 Three months after the intervention.
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the intra-group test showed that this increasing trend was 
statistically significant in both groups (P<0.05) (Table 3). 

Discussion

The findings of the present study showed that mothers 
play an effective role in improving their daughters’ critical 
thinking skills. NikPay et al. demonstrated in their study 
of secondary school girls in the second period of Khor-
ram Abad City that teaching learning strategies based on 
self-regulation theory is effective in enhancing female stu-
dents’ critical thinking [27]. It can be argued that self-reg-
ulation plays a significant role in controlling an individu-

al’s internal state to achieve higher goals and emphasizes 
the individual’s responsibility to guide her continuous 
efforts toward achieving those goals [27]. The results of 
Mozaffari et al.‘s study of female students aged 15 to 18 
in Tehran showed that education based on the Poual-Elder 
model is effective in improving the critical thinking skills 
of female students [13]. One reason for the effectiveness 
of this model was the active participation of students in 
educational sessions, as active participation facilitates the 
transfer of ideas and is a key factor in enhancing criti-
cal thinking [13]. Also, in the study by Samiee et al. on 
secondary school girls in Tehran, the results showed that 

Table 3. Mean scores of self-efficacy before, immediately after, and 3 months after the intervention in the intervention and 
control groups 

Variables Groups
Mean±SD

Test Results**
Before the Inter-

vention
Immediately After 
the Intervention

3 Months After 
the Intervention

Social self-efficacy

Intervention 19.05±4.13 27.6±2.7 27.55±2.69 P=0.003

Control 18.9±4.51 20.05±4.34 20±4.02 P=0.004

Test results* P=0.42
Z=-0.807

P=0.009
Z=-6.47

P=0.001
Z=-6.43

The difference 
between the two 

groups

P1, 2<0.001
Z=-7.378

P2, 3=0.917
Z=-1.114

P1, 3<0.001
Z=-7.369

Academic self-
efficacy

Intervention 19.65±6.9 29.42±2.93 29.47±2.89 P=0.006

Control 24.27±5.29 24.72±5.07 24.28±4.99 P=0.005

Test results* P=0.003
Z=-4.44

P=0.009
Z=-2.98

P=0.008
Z=4.45

The difference 
between the two 

groups

P1, 2<0.001
Z=-7.118

P2, 3=0.569
Z=-0.572

P1, 3<0.001
Z=-7.047

Emotional self-
efficacy

Intervention 13.7±3.46 25±2.48 25.07±2.58 P=0.001

Control 15.65±5.05 17.02±4.42 17.25±4.31 P=0.004

Test results* P=0.043
Z=-2.02

P=0.003
Z=-6.95

P=0.004
Z=-7.72

The difference 
between the two 

groups

P1, 2<0.001
Z=-7.746

P2, 3=0.405
Z=-0.832

P1, 3<0.001
Z=7.697

Self-efficacy

Intervention 52.15±10.99 82.11±5.67 82.46±5.78 P=0.004

Control 58.82±8.6 61.42±7.9 61.72±8.04 P=0.002

Test results* P=0.002
Z=-3.14

P=0.001
Z=-7.66

P=0.002
Z=-7.62

The difference 
between the two 

groups

P1, 2<0.001
Z=-5.91

P2, 3=0.786
Z=-0.811

P1, 3<0.001
Z=-7.691

*Mann-Whitney U test, **Friedman test.

1Before the intervention, 2Immediately after the intervention, 3Three months after the intervention.
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education based on self-regulation theory is effective in 
improving students’ critical thinking skills [15]. 

Arguably, in the process of self-regulation, students set 
goals and self-assess for their courses according to their 
learning stages. Therefore, this is an effective factor in de-
veloping critical thinking in students [15]. Liu and Pasztor 
showed that problem-solving-based education is effective 
in improving students’ critical thinking skills [28]. In this 
educational method, by engaging in the problem-solving 
process, students acquire skills in how to obtain informa-
tion to solve a problem, which effectively improves their 
critical thinking [28]. In a study by Hacioğlu and Gülhan 
et al. on middle school students, education based on the 
STEM1 model improved critical thinking skills in students 
[29]. This improvement is attributed to the use of this 
model, which increases students’ creativity in providing 
suitable solutions for problem-solving; increasing creativ-
ity is a key factor in enhancing students’ critical thinking 
skills [29]. All these findings [13, 15, 27-29] are in line 
with the results of the present study, which ultimately led 
to the improvement of critical thinking in adolescent girls. 
Critical thinking skills allow people to think clearly and 
objectively about issues [13]. This ability is considered 
important for making effective decisions [19]. There-
fore, this skill is important not only during school but 
throughout one’s life. While other studies have directly 
addressed the effect of the educational process on critical 
thinking [19], in the present study, mothers participated 
in educational sessions as mediators and effective factors 
in improving life skills, including critical thinking skills 
in children. The content of the educational sessions was 
conveyed by the mothers to their daughters, and the extent 
of improvement in their daughters’ critical thinking skills 
was investigated. The results confirmed the effectiveness 
of this process. 

In this research, the effect of education based on the 
self-efficacy theory was tested, and the results showed 
improvements in social, academic, and emotional self-
efficacy, as well as the total score of self-efficacy in 
the intervention group. The results of Jafari and Pey-
man’s study on second-year high school female students 
showed that education based on self-efficacy theory is 
effective in stress management of female students [30]. 
It can be argued that people who have high self-efficacy 
can effectively deal with emotionally destructive events, 
including stressful events [30]. Khoy Nejad et al. also 
showed in their study on second-year high school boys in 
Mashhad that education based on self-efficacy reduced 
academic harm and increased academic success [31]. It 
1. STEM is an approach to learning and development that integrates the areas 
of science, technology, engineering and mathematics. Through STEM, students-
develop key skills including: Problem solving creativity.

can be argued that high self-efficacy is associated with 
mental peace in confrontation with difficult tasks [31]. 
Kooshki et al. assessed female students in the first cycle 
of secondary school in Mamulan (Khorramabad) and 
showed that the self-efficacy theory-based assessment is 
effective in reducing academic stress and improving stu-
dents’ social skills [32]. Arguably, when students believe 
in their ability to plan lessons and complete homework, 
this can foster effort and motivation, leading them to per-
form their tasks regularly and reducing academic stress. 

Self-efficacy provides a sense of self-confidence, which 
can create a desire to establish social interactions and im-
prove an individual’s social skills [32]. Yedemie showed 
that education based on self-efficacy theory is effec-
tive in improving students’ psychological performance. 
Among the reasons for this effect, group discussion ses-
sions utilizing self-efficacy theory to share positive ex-
periences in emotion regulation can be highlighted [33]. 
Schönfeld et al. showed that education based on self-ef-
ficacy theory is effective in reducing daily stress in Ger-
man students [34]. One reason for this effect may be the 
use of self-efficacy strategies and a focus on the positive 
attributes an individual possesses when completing tasks 
[34]. These findings [30-34] are in line with the results 
of the present study, showing an improvement in self-
efficacy in adolescent girls. The results show that self-
efficacy plays an important role in people’s performance 
and belief [34, 35], and it can increase motivation and 
effort to achieve success [33]. If people believe in their 
abilities to succeed, their self-confidence and motivation 
will increase; therefore, self-efficacy is considered one 
of the most effective human characteristics [33]. The 
self-efficacy component provides students with a strong 
sense of self-confidence and helps them assess their 
skills and plan lessons to effectively demonstrate their 
ability to perform assigned tasks [35]. 

Self-efficacy plays a key role in improving an individu-
al’s belief in their necessary abilities to complete related 
tasks. Mothers also play a key role in the family, as they 
can see themselves as effective role models and teach-
ers for their children. Girls tend to bond well with their 
mothers; therefore, education based on self-efficacy 
theory that involves mothers can significantly impact the 
improvement of their daughters’ critical thinking skills. 

Conclusion

Educating mothers based on self-efficacy theory im-
proved critical thinking skills in their daughters. There-
fore, in teaching life skills, especially critical thinking 
skills, self-efficacy strategies can be used, especially to 
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improve mental and physical states, with an emphasis 
on reducing stress and creating positive mental states. 
Having the appropriate skills to manage stress is cru-
cial for making sound decisions, especially in emotional 
situations. Therefore, it is recommended that education 
policymakers implement comprehensive educational 
programs for parents, particularly mothers, to improve 
life skills, including the critical thinking skills of their 
children (both boys and girls).

Limitations of study

One limitation of this study is that the intervention was 
carried out solely with mothers of female students in the 
first grade of high school; therefore, it is suggested that 
a similar study be carried out with mothers of male stu-
dents at the high school level. Self-reporting was another 
limitation of this study. 
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