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Abstract

The present study aimed to compare the effectiveness of problem-solving-based
training and critical thinking training on academic procrastination and deep and
surface learning processes among nursing students experiencing test anxiety. This
research employed a quasi-experimental design with pretest, posttest, and two-month
follow-up alongside a control group. The statistical population consisted of nursing
students with test anxiety at Islamic Azad University of Birjand during the 2022—
2023 academic year. Forty-five eligible students were selected through purposive
sampling and randomly assigned to three groups: problem-solving training, critical
thinking training, and control (15 participants each). Experimental groups
participated in eight 80-minute instructional sessions, while the control group
received no intervention. Data collection instruments included the Test Anxiety
Inventory, Academic Procrastination Questionnaire, and Biggs’ Revised Two-Factor
Study Process Questionnaire. Data were analyzed using repeated-measures analysis
of covariance and Bonferroni post hoc tests in SPSS software. Statistical analyses
demonstrated that both educational interventions significantly reduced academic
procrastination and improved learning processes at posttest and follow-up stages.
Significant differences were observed between experimental groups and the control
group, indicating enhanced deep and surface learning among trained students.
However, no statistically significant difference was found between problem-solving
training and critical thinking training, suggesting comparable effectiveness of the two
instructional approaches. The findings indicate that both problem-solving-based
instruction and critical thinking training are effective educational strategies for
reducing academic procrastination and enhancing learning quality among nursing
students with test anxiety, highlighting their value for academic counseling and
educational intervention programs.

Keywords: Problem-Solving Training, Critical Thinking, Academic Procrastination,
Deep Learning, Surface Learning, Nursing Students, Test Anxiety.
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I, deep approach

2, surface motive
3, surface strategy
4, surface approach
3. deep motive

6, deep Strategy
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EXTENDED ABSTRACT

Introduction

Higher education systems, particularly in medical and nursing education, increasingly emphasize the
development of higher-order cognitive skills alongside disciplinary knowledge acquisition. Nursing students
are required not only to master theoretical concepts but also to apply clinical reasoning, make rapid decisions,
and manage emotionally demanding professional environments. These educational demands often expose
students to elevated levels of academic pressure and test anxiety, which may negatively influence learning
quality and academic performance. One of the most prevalent consequences of such pressure is academic
procrastination, a behavioral pattern characterized by the intentional delay of academic tasks despite awareness
of negative outcomes. Academic procrastination has been associated with decreased academic engagement,
impaired learning outcomes, and reduced psychological well-being among students (Alborzi et al., 2019).

In nursing education, ineffective learning strategies and poor self-regulation may further intensify these
challenges. Students frequently encounter complex learning environments that require deep understanding
rather than superficial memorization. Contemporary educational research suggests that fostering cognitive and
metacognitive competencies can help students overcome avoidance behaviors and develop adaptive learning
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strategies. Among these competencies, problem-solving skills and critical thinking have been identified as
essential components of effective professional education (Perez-Perdomo & Zabalegui, 2023).
Problem-solving ability refers to a structured cognitive-behavioral process through which individuals analyze
situations, generate alternative solutions, evaluate consequences, and select optimal actions. Educational
interventions aimed at strengthening problem-solving skills have been shown to enhance self-regulation,
academic confidence, and psychological adjustment among students with learning challenges (Babazadeh et
al., 2021). In nursing contexts, problem-solving competence is directly related to professional readiness,
clinical judgment, and effective decision-making. Empirical studies indicate that training focused on problem-
solving and decision-making significantly improves professional competence and adaptive functioning in
nursing learners (Kusakli & Sonmez, 2024).

Parallel to problem-solving, critical thinking represents another foundational skill in contemporary education.
Critical thinking enables learners to evaluate evidence, question assumptions, interpret information logically,
and reach reasoned conclusions. Educational programs designed to cultivate critical thinking have
demonstrated positive effects on students’ analytical abilities, social skills development, and academic
participation (Janabadi et al., 2015). In healthcare education, critical thinking supports reflective learning and
clinical reasoning, allowing students to transition from passive knowledge receivers to active knowledge
constructors.

Recent longitudinal research further emphasizes the dynamic interrelationship between critical thinking, self-
directed learning, and problem-solving ability. These competencies reinforce each other over time, forming an
integrated cognitive system that promotes effective learning behaviors and academic persistence among
nursing students (Liu et al., 2025). Consequently, educational approaches that simultaneously engage students
in analytical reasoning and structured problem exploration may be particularly effective in addressing
maladaptive academic behaviors such as procrastination.

Innovative instructional strategies have increasingly adopted active-learning models to develop these
competencies. Technology-supported learning environments, experiential tasks, and collaborative problem-
based activities have been shown to enhance both critical thinking and problem-solving capacities in
undergraduate nursing education (Yang et al., 2023). Such approaches encourage deeper cognitive
engagement, promote learner autonomy, and foster meaningful learning experiences.

Moreover, training programs targeting cognitive skills may indirectly influence psychological variables
associated with academic performance. Research indicates that problem-solving training can reduce stress and
anxiety levels while improving resilience and perceived self-efficacy among nursing students (Senocak &
Demirkiran, 2023). Similarly, structured educational interventions emphasizing participation and reflection
have been associated with improved student satisfaction and engagement within health education programs
(Anis et al., 2022). Reductions in anxiety are particularly relevant for students experiencing test anxiety, as
emotional regulation plays a crucial role in learning effectiveness and task initiation.

Evidence also suggests that enhancing coping strategies through structured training can mitigate anxiety-
related academic difficulties. Problem-solving education has been reported to significantly reduce anxiety
among nursing students by increasing perceived control over academic demands (Zamani et al., 2017).
Therefore, integrating cognitive skill development into educational practice may simultaneously improve
learning processes and decrease avoidance-based behaviors.

Despite growing evidence supporting both problem-solving training and critical thinking education, limited
research has directly compared the relative effectiveness of these two approaches in reducing academic
procrastination and improving learning processes among nursing students with test anxiety. Addressing this
gap is essential for designing evidence-based educational interventions tailored to students’ cognitive and
emotional needs. Accordingly, the present study aimed to compare the effectiveness of problem-solving-based
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training and critical thinking training on academic procrastination and learning processes (deep and surface
learning) among nursing students experiencing test anxiety.

Methods and Materials

This study employed a quasi-experimental design using a pretest—posttest framework with a control group and
a two-month follow-up phase. The target population consisted of undergraduate nursing students experiencing
test anxiety during an academic year at a university setting. Participants were screened for eligibility based on
predefined inclusion criteria, including elevated levels of test anxiety, willingness to participate, and absence
of concurrent psychological interventions.

A total of forty-five students meeting the criteria were selected through purposive sampling and randomly
assigned into three equal groups: a problem-solving training group, a critical thinking training group, and a
control group. Each experimental group received eight structured training sessions lasting approximately 80
minutes each, delivered weekly. The control group did not receive any educational intervention during the
study period.

Data were collected using standardized instruments measuring academic procrastination and learning
processes, including deep and surface learning dimensions. Measurements were conducted at three time points:
pretest, posttest, and follow-up. Statistical analyses included descriptive statistics, repeated-measures analysis
of covariance, and Bonferroni post hoc comparisons using statistical software.

Findings

Descriptive statistics indicated comparable baseline scores across the three groups prior to intervention.
Following implementation of the educational programs, substantial changes were observed in both
experimental groups compared with the control group.

Analysis of covariance demonstrated a statistically significant reduction in academic procrastination scores at
posttest and follow-up stages in both the problem-solving and critical thinking groups. Participants receiving
either intervention showed marked decreases in procrastination behaviors, whereas the control group exhibited
minimal change over time.

Multivariate analyses further revealed significant improvements in learning processes. Both experimental
groups showed increased deep learning scores and improved learning engagement relative to the control group.
Surface learning indicators also improved, suggesting enhanced study strategies and greater academic
involvement.

Bonferroni comparisons confirmed that differences between each experimental group and the control group
were statistically significant across measured outcomes. However, no statistically significant difference
emerged between the problem-solving and critical thinking groups. This finding indicates that both
instructional approaches produced comparable levels of effectiveness in reducing academic procrastination
and enhancing learning processes.

Importantly, improvements remained stable during the follow-up phase, demonstrating maintenance of
intervention effects beyond immediate training completion.

Discussion and Conclusion

The findings of this study indicate that both problem-solving-based training and critical thinking education
effectively reduce academic procrastination and enhance learning processes among nursing students with test
anxiety. The reduction in procrastination behaviors suggests that strengthening cognitive competencies enables
students to approach academic tasks more proactively and with greater confidence.

One possible explanation lies in the enhancement of self-regulation mechanisms. Structured training programs
encourage students to analyze challenges systematically, set achievable goals, and evaluate their progress. As
students develop clearer cognitive strategies, avoidance behaviors diminish and academic engagement
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increases. Improved learning processes observed in this study reflect a shift toward more meaningful learning
approaches characterized by active participation, conceptual understanding, and reflective thinking.

The absence of significant differences between the two intervention methods highlights an important
pedagogical implication: both problem-solving and critical thinking training operate through overlapping
cognitive mechanisms. Each approach promotes analytical reasoning, decision-making skills, and
metacognitive awareness. Therefore, educational effectiveness may depend less on the specific instructional
label and more on the extent to which learning environments actively engage students in reasoning and
reflection.

Sustained improvements observed during the follow-up phase suggest that cognitive skill training produces
durable learning changes rather than temporary behavioral adjustments. When students internalize analytical
strategies, they are more likely to apply them autonomously in future academic situations. This durability is
particularly valuable in nursing education, where lifelong learning and adaptive expertise are essential
professional competencies.

Furthermore, improvements in learning processes indicate that cognitive-based educational interventions can
influence not only performance outcomes but also the quality of learning itself. Students exposed to active
learning strategies appear more capable of integrating knowledge, managing academic stress, and maintaining
motivation. These outcomes are especially relevant for nursing students, whose academic success directly
contributes to future clinical competence and patient care quality.

Overall, the study supports the integration of cognitive skill training into higher education curricula,
particularly within demanding professional programs. Educational systems seeking to reduce maladaptive
academic behaviors should prioritize instructional approaches that foster analytical thinking, self-directed
learning, and adaptive coping strategies.

In conclusion, both problem-solving-based training and critical thinking education represent effective and
sustainable educational interventions for improving learning quality and reducing academic procrastination
among nursing students with test anxiety. Implementing such approaches within academic support programs
and curriculum design may contribute significantly to enhancing student well-being, academic success, and
professional preparedness.
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