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Objective: This study aimed to investigate the relationship between self-directed
learning (SDL) and problem solving, with a focus on the mediating role of self-regulated
learning (SRL) and the moderating role of gender among Iragi university students.

Method: A correlational research design was employed. The statistical population
included all the students of Qadisiyah University in Iraq in the academic year 2023-2024.
A sample of 300 students was selected using a convenience sampling method. Data were
collected using the Problem-Solving Inventory (Cassidy & Long, 1996), the Self-
Directed Learning Readiness Scale (Cheng et al., 2010), and the Motivated Strategies for
Learning Questionnaire (Pintrich & De Groot, 1990). Data were analyzed using Pearson
correlation coefficient and Structural Equation Modeling (SEM) using SPSS and AMOS
software.

Results: The results indicated a good model fit. SDL had a direct impact on problem
solving. Additionally, SRL partially mediated the relationship between SDL and problem
solving. However, gender did not significantly moderate the relationship between SRL
and problem solving.

Conclusions: The findings suggest that increasing SDL and SRL among students can
enhance their problem-solving skills.

Cite this article: Jasim Imran, A., Sajjadian, 1., Al-Mamouri, A. H. M., & Nadi, M. A. (2024). The Relationship between Self-
directed Learning and Problem-Solving: The Mediating Role of Self-Regulated Learning and the Moderating
Role of Gender among University Students. Iranian Journal of Learning and Memory, 7 (27), 5-21. DOI:
https://doi.org/10.22034/iepa.2025.493481.1510

© The Author(s).

Publisher: Iranian Educational Research Association.

DOI: https://doi.org/10.22034/iepa.2025.493481.1510



mailto:i.sajjadian@khuisf.ac.ir
https://orcid.org/0009-0000-4224-6760
https://orcid.org/0000-0003-4257-6967
https://orcid.org/0000-0002-1578-0893
https://orcid.org/0000-0002-2126-8289

6 Iranian Journal of Learning and Memory, Volume 7, Issue 27, 2024

Introduction

Among the 21st-century skills students need to master are metacognitive skills and problem-
solving abilities (Muhali, 2019; Trilling & Fadel, 2009). In higher education, students need these
abilities as a learning outcome in the classroom, as these skills prepare graduates to engage with
the challenges of the modern world (Arsanti et al., 2021). Problem-solving skills contribute to
academic achievement and improve class averages. These skills also help students in academic
careers and in facing life's challenges (Almull & Al-Rahmi, 2023). Problem-solving refers to
working on issues for which the solver does not have a previously learned plan or algorithm. This
process involves two types of structure: the internal structure (metacognitive processes such as
exploration and evaluation) and the external structure (observable actions such as "understanding
the problem" and "devising a plan™) (Philip, 2013; Schonfeld, 1985; as cited in Rott et al., 2021).
Heppner (1988) introduced three structures in the problem-solving process: a sense of adequacy in
solving problems, personal control over emotions and behaviors, and avoidance-oriented coping
styles. Research evidence suggests that metacognitive variables, particularly self-assessment, play
a crucial role in problem-solving. Furthermore, researchers have found that learning preferences
impact problem-solving skills (Almull & Al-Rahmi, 2023). In other words, problem-solving is a
form of advanced learning in which individuals combine simpler issues to find more complex
solutions, ultimately acquiring new knowledge and skills (Saif, 2009). It is stated that components
of creativity, learning styles, learning objectives, and learning domains must be taken into account
for improving the problem-solving ability (Ebrahimi Zarandi et al., 2020).

Self-directed learning (SDL) can be associated with problem-solving skills because, in the
process of solving a problem, which is a reflective judgment process, individuals monitor their
actions and outcomes, adjusting strategies when necessary. This clinical judgment requires self-
regulation (Almull & Al-Rahmi, 2023; Canniford & Fox-Young, 2015; Kim et al., 2020; Kim &
Seo, 2021). On the other hand, as mentioned earlier, one of the structures of problem-solving is
metacognitive, and learning strategies also include methods ranging from memory-enhancing
techniques to testing and studying. Flavell divided these strategies into two categories: cognitive
strategies for facilitating learning and completing tasks, and metacognitive strategies for reviewing
progress (cited in Zarei & Marandi, 2011). Long (2000) also considered three dimensions—
motivation, metacognition, and self-regulation—as critical for SDL (as cited in Yousefy &
Gordanshekan, 2010), which enable an individual to independently and efficiently manage their
learning process (Brockett & Hiemstra, 2018). SDL is a key competency for adults in the modern
world, providing them with the ability to adapt to changing social conditions and is essential for
success in life and work (Morris, 2019). Research by Tafaroji Gilanvandani et al. (2021) found that
self-regulated learning strategies influence the problem-solving methods of high school students.
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Similarly, studies by Hwang and Oh (2021) and Leary et al. (2019) showed a connection between
SDL and problem-solving skills.

Self-regulated learning (SRL) is also linked with both SDR and problem-solving (Baars et al.,
2017; Faridian et al., 2021; Qasemi et al., 2021; Van Gog et al., 2020), and to some extent mediates
the impact of learning interventions on higher education progress (Jansen et al., 2019). Despite the
close relationship between self-directed learning and self-regulation in some areas, these concepts
are not identical. SRL primarily refers to internal effects while SDL refers to both internal and
external influences (Olivier & Wentworth, 2021). One goal of education is to help individuals set
and achieve their goals. To do this, individuals need to adapt when goal pursuit is not progressing
well. Moreover, self-regulation involves efforts to initiate, guide, and strategically manage goal
pursuit through metacognitive planning, monitoring, evaluating, and adjusting cognitive,
behavioral, motivational, and emotional factors (Greene et al., 2024). SRL is a goal-oriented and
self-control behavior that includes motivational and cognitive aspects. High-performing students
use appropriate self-regulated learning strategies while low-performing students tend to put in less
effort. Zimmerman (1986) defined SRL as the active participation of the learner in the learning
process to optimize outcomes. Self-regulation includes the optimal use of resources, applying
motivational and cognitive strategies, and metacognitive management, which plays a critical role
in academic success and health promotion (Broadbent, 2017). In other words, metacognition directs
individuals’ thought processes in learning situations as such it leads to the better formation of self-
regulated learning (Aghdar et al., 2020). The ability to self-regulate allows individuals to control
and monitor their behavior, evaluate it against their own standards, and act on personal growth and
others' actions (Cadorin et al., 2017). Research by Hwang and Oh (2021) found that the relationship
between SDL and problem-solving ability is partly mediated by SRL, and studies by Tafaroji,
Gilanvandani et al. (2021) and Van Gog et al. (2020) showed that SRL impacts problem-solving.
Furthermore, research by Ebadi and Muagar (2021) highlighted the impact of self-directed learning
on SRL.

Gender is one of the factors influencing academic performance. Previous research has shown
that female students tend to perform better than males, particularly in reading and writing. Some
studies have suggested a significant relationship between SDL and gender, although the findings
were mixed (Grover & Miller, 2014; Hayes & Flannery, 2000; Osman, 2015; as cited in Nordin et
al., 2016; Tekkol & Demirel, 2018). For example, research by Alersan (2017) indicated no
statistically significant gender differences in problem-solving skills while other studies suggest a
moderating role of gender in SRL (Alghamdi, et al., 2021; Samadi, 2004). Considering the findings
of previous research on the relationships between the variables of this study and the significant
impact these variables have on academic performance, student’s progress, and success in later life,
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and noting that no similar study has been conducted in Iraq, this research sought to answer the
following question:

e How does SDL impact problem-solving, and what is the mediating role of SRL and the
moderating role of gender?

The conceptual model of the study is illustrated in Figure 1.

Figure 1. Conceptual Model of the Study

Materials and Methods

Design of the Study

The research method was correlational, falling under the category of descriptive designs, and it
was conducted using Structural Equation Modeling. In this study, the relationship between one
predictor variable and one criterion variable was examined, with the mediation of one variable and
moderation of another variable.

Participants

The study population included all students from Al-Qadisiyyah University in Iraq during the 2023-
2024 academic year. According to Fritz and MacKinnon (2007, p. 14), 200 participants are the
minimum sample size for conducting mediational and moderational research with .80 statistical
power and medium (0.30) effect size. In this study, a sample of 300 students was used, meeting
and exceeding the minimum sample size whom responded to the questionnaires. The inclusion
criteria included: 1) voluntary and informed consent to participate, 2) enrollment in a university
program at Al-Qadisiyyah University. The exclusion criteria was incomplete questionnaire
responses. The data were analyzed using Pearson correlation coefficients, Structural Equation
Modeling, through SPSS 26 and PLS 3.2.8 software.
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Instruments

Problem-Solving Styles Questionnaire (PSSQ): The Problem-Solving Styles Questionnaire,
developed by Cassidy and Long (1996), consists of 24 items and 6 subscales (Helplessness, Self-
Control, Creativity, Confidence, Approach, and Avoidance) on a three-point Likert scale (Yes, I
Don’t Know, No) for scoring. Scoring is done as 0 for "No," 1 for "Yes," and 0.5 for "I Don’t
Know." The maximum score for each factor is 4, and the minimum is 0. A higher score in any
subscale indicates that the participant tends to use that strategy more frequently when solving
problems. The maximum possible total problem-solving score is 24, and the minimum is 0. In their
study, the developers reported Cronbach's alpha coefficients of .66 for helplessness, .66 for self-
control, .57 for creativity, .71 for confidence, .52 for avoidance, and .65 for approach. In another
study, the Cronbach's alpha coefficients for these subscales were reported as .86, .60, .66, .66, .51,
and .53, respectively. The Internal Consistency of the subscales was reported as follows:
helplessness (.86), self-control (.66), avoidance (.71), confidence (.52), approach (.65), and
creativity (.66) (Cassidy & Burnside, 1996). In the study by Bapapour Kheirodin et al. (2003),
Cronbach's alpha was reported as .77, and the Validity Coefficient was .87. In this research, the
Cronbach's alpha for this questionnaire was .791.

Self-Directed Learning Inventory (SDLI): The Self-Directed Learning Inventory (SDLI) was
designed by Cheng et al. (2010) to assess self-directed learning in university students. This
questionnaire contains 20 items, with responses on a 5-point Likert scale ranging from "Strongly
Agree" (5) to "Strongly Disagree" (1). It measures four dimensions: learning motivation, planning
and execution, self-monitoring, and interpersonal relations. The minimum score on this
questionnaire is 20, and the maximum is 100. Due to differences in the number of items for each
dimension, the average score for each dimension ranges between 1 and 5. The developers reported
a Cronbach's alpha of .916 for the entire questionnaire and for the subscales: Learning motivation
(.801), planning and implementing (.816), self-monitoring (.785), and interpersonal
communication (.765). In the study by Dortaj et al. (2019), the validity and reliability of the tool
were confirmed. In this research, the Cronbach's alpha for this questionnaire was found to be .786.

Self- Regulation Learning Questionnaire (SRLQ): The Self-Regulated Learning
Questionnaire (SRLQ) of students, contains 14 questions that was designed by Bouffard et al.
(1995) in this scale, five options are considered for each item (strongly agree, agree, have no
opinion, disagree and strongly disagree) scored from 5 to 1, respectively. Questions 5, 13 and 14
are reversely scored. Questions 1, 2, 4, 5, 13, 14 are related to the metacognitive component of
self-regulation, questions 3, 7, 9, 10, 12 are related to the cognitive component and questions 6, 8,
11 are related to the motivational strategies. The total score ranged from 14 to70, that high score
on this questionnaire indicates high self-regulation. Zimmerman and Kitsantas (2014) reported the
overall predictive validity of this scale as desirable. They reported the reliability by Cronbach's
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alpha method to be .86. In the Iranian version, the overall reliability coefficient of the questionnaire
based on Cronbach's alpha was .71. The reliability of the cognitive strategies’ subscale was e70and
the metacognitive subscale was .68. To determine its structure, the results of factor analysis showed
that the correlation coefficient between the questions was appropriate and the measurement tool
consisted of two factors. The value load related to the factors was acceptable and this tool was able
to determine the self-regulatory variance by .52. The validity of the construct was also desirable
(Kadivar, 2003). In the present study, Cronbach's alpha coefficient was obtained for this
questionnaire at .92.

Results

The descriptive results of the study revealed that 54% of the sample were male and 46% were
female, indicating that a larger proportion of the sample were male. Additionally, 71% of the
participants were aged 24 or younger, 22.3% were aged between 25 and 30 years, and 6.7% were
over 30 years old. Therefore, the majority of the sample was 24 years old or younger. In terms of
academic level, 5% of the participants were at the associate degree level, 57% were at the
Bachelor’s degree, and 38% were pursuing a Master’s degree orlhigher. Thus, the largest
proportion of the sample was at the Bachelor’s degree level. Based on the results, the skewness and
kurtosis of all the variables fell within the -2 to +2. Therefore, the assumption of normality of the
distributed data in the sample was supported. Table 1 presents the mean, standard deviation, and
Pearson's correlations coefficient between the variables in the study.

Table 1. Descriptive Statistics for Research Variables

Research Variables Mean Standard Deviation Minimum Maximum
Self-directed learning 87.70 9.33 55 100
Learning motivation 25.67 3.21 15 30

Planning and implementing 25.66 3.07 15 30
Self-monitoring 17.40 2.02 6 20
Interpersonal Communication 17.22 2.65 7 20
Self-regulated learning 58/88 8.68 30 70
Cognitive 20.02 4.78 8 25
Motivational 12.46 2.11 6 15
Metacognitive 24.83 4.73 12 30
Problem-Solving 15.75 1.99 10 27
Helplessness 1.318 .812 .00 4
Problem solving control 3.148 .690 2 4
Creative style 3.300 .691 15 4
Confidence 3.195 117 2 4
Avoidance style 1.583 1.097 .00 12

Approach style 3.205 .609 2 4
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Table 1 shows the descriptive data including mean and standard deviation of variables and
subscales. The results in Table 2 show correlation between SDL add its subscales and SRL its

subscales with problem solving and its subscales.

Table 2. Pearson’s Correlation Coefficient among the Research Variables
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1=Self-directed learning, 2= Learning motivation, 3=Planning and implementing, 4=Self-monitoring, 5=Interpersonal
communication, 6=Self-regulated learning, 7=Cognitive, 8=Motivational, 9= Metacognitive, 10=Problem-solving,
11=Helplessness, 12=Problem-solving control, 13=Creative style, 14=Confidence, 15=Avoidance style, 16=Approach style. *
(p<0.05), **(p<0.001).

Table 3 shows the normality data of the variables.

Table 3. Kolmogorov-Smirnov Test for Normality

Variable Kolmogorov-Smirnov Skewness & Kurtosis
Statistic df Sig. Skewness Kurtosis
Self-directed learning .085 300 .061 -1.123 1.145
Learning motivation .055 300 .198 -1.037 1.279
Planning and implementing .057 300 185 -.954 1.232
Self-monitoring .062 300 .145 -1.036 1.927
Interpersonal communication .067 300 128 -1.378 1.753
Self-regulated learning .091 300 .052 - 797 .263
Cognitive .066 300 131 -1.198 .665
Motivational .050 300 .200 -.805 141
Metacognitive .048 300 .200 -.894 -.131
Problem-Solving .079 300 .087 .528 1.84
Helplessness .074 300 .099 .290 -191
Problem solving control .065 300 138 -.261 -1.122
Creative style .069 300 115 -.652 -547
Confidence .070 300 107 -.366 -1.199
Avoidance style .041 300 .200 1.811 1.820

Approach style .04 300 .200 -.346 -.666
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According to Table 3 and regarding the normality of the data with Kolmogorov-Smirnov and
the Skewness and Kurtosis, it can be concluded that the data were normal, and inferential analysis
can be performed on the data.

To test the research model and calculate path coefficients, Structural Equation Modeling (SEM)
was employed using AMOS. To determine the overall fit of the model, indicators were considered
(Table 4).

Table 4. Final Models Fit Indicators

Fitness Index X2/df GFlI AGFI CFI NFI IFI TLI RMSEA PCLOSE
Value 2.79 .92 .90 .92 .90 .92 .903 077 .001

The results of the analysis of the measurement models and the structural model are shown in
Figure 2. Based on the information in Table 4, all fit indices fell within the acceptable range. The
final modified model, all fit indices, including normalized chi-square (x2/df), goodness of fit
index(GFI), adjusted goodness of fit index (AGFI), comparative fit index (CFI), normalized fit
index (NFI), incremental fit index (IFI), Tucker-Lewis index (TLI), and root mean square error
approximation (RMSEA), indicate an acceptable fit of the final model to the data. The value of
RMSEA is equal to .077, so this value is less than .1, which indicates that the mean of the squared
errors of the model is suitable and the model is acceptable. Also, the chi-square value of the degree
of freedom (2.79) is between 1 and 3, and the GFI, CFI, and NFI indices are almost equal or greater
than .9, which shows that the research variable measurement model is appropriate. Table 5 shows
weighted regression statistics and critical ratios of predictor variables.

Table 5.Weighted Regression Statistics and Critical Ratios for the Constructs

Direction b B SEb t P
Self-directed learning — Self-regulated learning 1.107 547 144 7.711 001
Self-directed learning — Problem solving .035 261 .013 2815 .005
Self-regulated learning — Problem solving .026 384 .007 3.783 .001

Table 5 shows the prediction path values from the variable, based on the t-values obtained in
the model. Overall, all the values are statistically significant, indicating meaningful predictions.

Table 6. Indirect Model Estimation using the Bootstrap Method

Variable B R2 lower limit  upper limit  Sig.
Self-directed learning on problem solving with self- 210 325 144 .350 .00
regulated learning as the mediator 2

Table 6 shows that the indirect paths, based on the standardized values (§), confirm the indirect
effect of self-directed learning model on problem solving with self-regulated learning as the
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mediator. This confirmation is according to the bootstrap estimation method and is significant at
the specified level.

Figure 2. The Final Modified Model of the Mediating Role of Self-Regulated Learning in the Relationship
between SDL and Problem Solving

Table 7 showed the results of the Preacher and Hayes add-in processor program in the regression
analysis including the main and interactive effects of self-directed learning and gender in predicting
problem solving are presented in.

Table 7. The Moderating Role of Gender in the Relationship between Self-Direction and Problem Solving

Predictors R R? F DflL  Df2 sig B SEp t sig
Gender 509 259 31.889 3 296 001 315 202 1563 .119
Self-directed learning 106 .011  9.757  .001
014  .022 .65 516

AR? F Dfl Df2  sig

Self-directed learningx 001 422 1 269 516

According to the results obtained, the general model of predicting problem solving based on
gender, self-direction and the interactive effect of gender and self-directed learning are significant
(P<0.001). And gender was not a significant predictor of problem solving (B = .315, t = 1.563,
P>0.05), Also, self-directed learning in the presence of gender was a significant predictor of
problem solving (B = .106, t = 9.757, P<.05).The interactive effect of self-direction and gender in
predicting problem solving is not significant (B = 0.014, t = 56, P>.05). Accordingly, gender does
not play a moderating role in predicting problem solving based on SDL.
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Discussion

The present study was conducted to investigate the relationship between SDL and problem-solving,
with the mediating role of SRL and the moderating role of gender among university students at Al-
Qadisiyah University in Irag. The results of the study indicate that SDL has a direct effect on
problem-solving, such that as SDL increases, problem-solving ability also improves. SDL, through
the mediation of SRL, also has an indirect effect on problem-solving. This means that the increase
in SRL further amplifies the effect of SDL on problem-solving. Gender did not moderate the
relationship between SRL and problem-solving, as no significant differences between genders were
found. Overall, the model demonstrated a good fit.

The results related to the direct effect of SDL on problem-solving are consistent with the studies
by Tafaroji Gilavandani et al. (2021), Hwang and Oh (2021), and Leary et al. (2019). Gagne (1985)
posits that problem-solving is a form of advanced learning, where individuals synthesize simpler
issues to arrive at more complex solutions. Self-regulated learning in research is defined as the
ability to be an independent individual in the learning process in terms of metacognitive,
motivational, and behavioral perspectives (Lai & Hwang, 2016; van Gog et al., 2020). In other
words, individuals use previously acquired knowledge to solve new problems. Therefore, problem-
solving, as a higher-order cognitive activity, leads to the acquisition of new knowledge and skills
(Saif, 2009). Problem-solving requires specific and purposeful strategies, through which
individuals define problems, make decisions, implement strategies, and monitor their progress.
These strategies include cognitive (understanding the problem or devising a plan) and
metacognitive (explorations, reviews, or beliefs) strategies (Philipp, 2013; Schonfeld, 1985; cited
in Root et al., 2021). Self-regulation strategies, encompassing both cognitive and metacognitive
strategies, contribute to improved problem-solving skills. SDL, in particular, are more adept at
problem-solving in order to achieve better learning outcomes. These learners actively engage in
the learning process, taking initiative and relying on their intrinsic motivation, which influences
problem-solving performance. This process, moving from an initial state toward a goal, requires
effort and high internal motivation.

Results also showed that SDL positively influenced SRL, aligning with the findings from
Hwang and Oh (2021) and Ebadi and Mugar (2021). SDL are characterized by self-management,
meaning learners can identify their learning needs, set goals, and manage their time and energy.
Additionally, self-control is another characteristic of SDL, enabling them to plan, execute, and
evaluate their learning independently. Zimmerman (1986) noted that SRL actively engage in the
learning process and strive for knowledge with less reliance on others. SDL also transforms the
learner into an active participant, fostering a high level of engagement in the learning process.
Consequently, the enhancement of self-awareness and self-control through SDL improves SRL in
students.
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Regarding the mediating role of SRL in the relationship between SDL and problem-solving, our
findings are consistent with those of Hwang and Oh (2021), Al-Rasan (2017), Ebadi and Mugar
(2021), Qhasemi et al. (2021), Tafaroji Gilavandani et al. (2021), and Van Gog et al. (2020), but
not with those of Alghamdi et al. (2020) research. SRL refers to a process where an individual
actively and independently sets learning goals, selects strategies to achieve those goals, and adjusts
their learning as needed (Manzari Tovakoli, 2020). SRL are intrinsically motivated and employ
learning strategies for cognitive regulation and effort, which ultimately improves their problem-
solving capabilities. Metacognitive and cognitive strategies such as summarization, self-
assessment, and rehearsal help individuals better understand and use information to solve
problems. Additionally, SRL fosters self-awareness, which aids in identifying problems and
finding solutions. This self-awareness, along with motivational strategies, helps learners persist
through challenges.

The lack of moderation by gender in the relationship between SRL and problem-solving
suggests that gender differences may stem from misperceptions of abilities, lack of readiness, or
skill deficiencies that are influenced by cultural and social factors. These misperceptions are
acquired and shaped by gender roles, stereotypes, educational opportunities, and expectations
communicated through media, institutions, and society (Schwarzer, 2014). Previous research on
gender differences in self-regulated learning and problem-solving has also yielded mixed results.

Conclusion

The findings of this study indicate that increasing SDL and SRL in university students can
significantly enhance their problem-solving skills. SDL and SRL have similarities with respect
to active engagement, goal-directed behavior, metacognitive skills, and intrinsic motivation.
While SRL is usually considered as a learner characteristic, SDL is both a learner characteristic
and a design feature of the learning environment. Further, SDL entails a student’s more control
over the learning environment and provides a crucial role for the learner in initiating a learning
task. SDL dimensions consisting of four components, namely, learning motivation, planning
and implementing, self-monitoring, and interpersonal communication, are used to identify a
self-directed learner while SDL promotes motivated students to be responsible learners. In
addition to being aware of learning strategies and using them effectively, self-regulated learners
have the ability to maintain or increase their level of motivation to complete academic tasks
even when faced with complex and difficult or monotonous and boring assignments, and they
are better problem solvers.

Like all studies, the study had several limitations. One limitation was the use of a non-random
convenience sampling method, which may have introduced bias and influenced the generalizability
of the results. Additionally, the sample was not homogeneous in terms of academic discipline and
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level, which may also impact the outcomes. Furthermore, this research was cross-sectional and
conducted during the 2023-2024 academic year at Al-Qadisiyah University in Irag. Therefore,
caution is warranted when attempting to generalize the results to other time periods or locations.
Based on these limitations, it is recommended that similar studies be conducted in different time
periods and geographical locations, using cluster random sampling methods to include a more
diverse range of participants with varying demographic and cultural backgrounds. Future research
should also consider focusing on more homogeneous groups, such as students within a specific
academic discipline or level, to obtain more accurate and precise results. Given the demonstrated
impact of SDL and SDL on problem-solving abilities, it is advisable for educators and higher
education stakeholders to implement strategies aimed at enhancing these skills among students.
Incorporating self-regulation and problem-solving development into curriculum planning and
academic interventions could further strengthen students' abilities to engage effectively with
complex learning tasks and real-world challenges.
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