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Abstract
Objective: The objective of this study was to examine the effect of a critical thinking intervention (CTI) on stress management
among undergraduates of adult education and extramural studies programs.

Method:A total of 44 undergraduates were randomly sorted into experimental and waitlist control groups. We used the Perceived
Stress Scale for data collection at the pre-test, post-test, and follow-up stages. We used unpaired t and paired t-tests to analyze the
data collected. SPSS version 22.0 was used for the data analyses (SPSS Inc., Chicago, IL).

Results: It was shown that the CTI was effective in reducing the mean stress of the participants compared to the control group both
in the post-test (t[42]=�22.453, P< .001) and follow-up periods (t[42]=�34.292, P< .001). There were statistically significant
changes in the mean stress of participants in the experimental group from the pre-test to post-test phases (t[23]=26.30, P= .000,
r= .08], and from pre-test to follow-up(t[23]=37.10, P= .000, r= .30). The mean stress of the participants in the experimental group
from post-test to follow-up signified the sustained positive influence of the CTI on themean stress (t[23]=2.41,P= .000, r= .46) of the
undergraduates.

Conclusion: This study adds to the literature by showing that a CTI is a valuable strategy for stress reduction in a university
environment. Given that the CTI demonstrated the ability to reduce stress among undergraduates enrolled in adult education and
extramural studies programs, we hope that similar interventions will be adopted to manage and prevent stress among students in
other departments and disciplines.

Abbreviations: CTI = critical thinking intervention, PSS = perceived stress scale, r = correlation.
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1. Introduction
Stress is a growing problem among undergraduates at many
universities. It affects both their health and academic perfor-
mance.[1] Studies have shown that stress is highest for final-year
students.[2] Another study showed that third-year students
exhibited a considerable difference in stress levels from both
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first- and final-year students.[2] It was recorded that high
achievers were less stressed than low achievers.[2] Studies also
found that 97.7% of undergraduate students used Facebook as a
tool for curbing stress.[3] Studies on undergraduate medical
students showed that 3.12% reported experiencing no stress,
55.6% reported mild to moderate stress, and 41.2% had
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experienced severe stress.[4] In a study on 300 students of a
Nigerian university, 94.7% had experienced a high level of stress,
while 5.3% had experienced a low level of stress.[5] Another
study in Nigeria found that 94.2% of undergraduate trainees
were stressed; the major stressors identified were excessive
academic workload (82.3%), inadequate holidays (76.4%), and
insufficient time for recreation (76.2%).[6] In this respect, the
objective of this study was to examine the effect of a critical
thinking intervention (CTI) on stress management among
undergraduates of an adult education and extramural studies
programs at Nigerian universities.
Critical thinking is the ability to evaluate information and

experiences in an objective manner; it contributes to health by
helping individuals be aware of and assess factors that control
thoughts and behavior.[7] A critical thinking intervention aims to
inculcate a series of critical thinking skills relevant to solving
personal and professional problems. Studies have revealed a
significant relationship between critical thinking and stress, with
the indication that as critical thinking improves, so does an
individual’s ability to handle stress.[7] Studies further indicated
that it is important for students to acquire critical thinking skills
through the national education system.[8] Thus, through a critical
thinking intervention program, undergraduates of adult educa-
tion and extramural studies programs can learn how to apply
critical thinking skills in stressful situations while they are
learning. Therefore, it was hypothesized that a critical thinking
intervention would have a significant positive effect on stress
management among undergraduates of adult education and
extramural studies programs at Nigerian universities.
2. Methods

A randomized controlled trial was conducted in line with the
ethical principles of the WMA Declaration of Helsinki. The
Faculty of Education Research Ethics Committee at the first
author’s institution approved the research. All students included
in this study provided written informed consent. From a sample
Figure 1. Sample size calculat
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of 350 undergraduates of adult education and extramural studies
programs approached to take part in the study, a total of 44 were
randomly sorted into experimental and waitlist control groups
using computer-generated random numbers.[9]An a priori
statistical power of .72 with an effect size of .80 showed that
a sample of 40 participants would be adequate for a two-tailed t-
test analysis, as determined using G∗power 3.1 (see Fig. 1).[10]

The participants’ allocation to the experimental and control
groups is shown in Figure 2. The inclusion criteria were high
perceived stress as ascertained using the 10-item Perceived Stress
Scale (PSS)[11] and consent to participate. Participants received
and completed the PSS at the pre-test, post-test, and follow-up
stages. The PSS items (Cronbach’s a= .734) were rated on a scale
ranging from ‘never’ to ‘very often’.[11]

TheCTI for stress lasted for 6weeks (2 hours, twice perweek). A
4-week follow-up was performed three months after the interven-
tion was concluded. The CTI encompassed strategies for building
critical thinking skills that included Socratic questioning,[12]

generating, reasoning, analyzing, inferring, evaluating, and
interpreting.[13] Borun et al’s 5-step framework (determine
learning objectives; teach through questioning; practice before
assessment; review, refine, and improve; and provide feedback and
assessment of learning) for teaching critical thinking to students
was adapted to help the researchers effectively guide the study
participants towards thinkingcritically.[14]Using theseprocedures,
the participants were equipped with critical thinking skills that
would enable them to deal with stress. We used unpaired and
paired t-tests to analyze the collected data. Blindingwas performed
using procedures described in previous randomized controlled
trials.[15,16] There were no cases of dropout or withdrawal,
and no reports of adverse effects from the intervention. SPSS
version 22.0 was used for all analyses (SPSS Inc., Chicago, IL).
3. Results

Table 1 shows that there was no significant difference in the
number of male and female undergraduate students who
 
ion with the aid of Gpower.



Figure 2. Enrollment/eligibility flowchart.
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participated in the study (P= .072). However, there were
significant differences in the age (P= .000) and tribe of the
participants (P= .020).
The between-group analysis, as seen in Table 2, showed that

the pre-test mean stress of the participants in the experimental
group (34.67±2.82) did not differ significantly from that of
those in the control group (34.65±2.64, t[42]= .020, P= .984).
The post-test showed that the mean stress of the participants in
the experimental group (14.21±2.79) differed significantly
from that of those in the control group (32.40±2.52, t[42]= -
22.453, P< .001). Similarly, the follow-up assessment showed
that the mean stress rating of the participants in the
experimental group (12.96±1.85) differed significantly from
that of those in the control group (32.10±1.83, t[42]= -34.292,
Table 1

Demographic characteristics of the participants.

Demographics characteristics Experimental

Gender Male 10
Female 8

Age �20 6
20 to 30 14
≥30 4

Ethnicity Igbo 15
Hausa 4
Yoruba 5

3

P< .001). This suggests that the CTI had a significant positive
effect on stress management among undergraduates from
adult education and extramural studies programs. Figure 3
further elucidates the significant mean change in stress across
groups.
The within-group analysis, seen in Table 3, revealed significant

positive changes in the mean stress of participants in the
experimental group from the pre-test to post-test stages(t[23]=
26.30, P= .000, r= .08), and pre-test to follow-up stages (t[23]=
37.10, P= .000, r= .30). The mean stress of participants in the
experimental group from post-test to follow-up further demon-
strated the sustained positive influence of the CTI on mean stress
(t[23]=2.41, P= .000, r= .46) among undergraduates in the
experimental group.
Control N (%) x2 P

14 24 (54.55)
12 20 (45.45) 1.653 .072
4 10 (22.73) 18.845 .000
15 29 (65.91)
1 5 (11.36)
12 27 (61.36) 9.563 .020
3 9 (20.45)
5 10 (22.73)

http://www.md-journal.com


Table 2

Results of independent samples t-test for the difference in mean stress of the experimental and control groups’ participants at pretest,
posttest and follow-up.

Group Assessment n Mean SD df t Sig. Hedges’ g

Experimental Pretest 24 34.67 2.82 42 .020 .984
Control 20 34.65 2.64
Experimental Posttest 24 14.21 2.79 42 �22.453 .000 6.81
Control 20 32.40 2.52
Experimental Follow-up 24 12.96 1.85 42 �34.292 .000 10.39
Control 20 32.10 1.83
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4. Discussion
The purpose of this study was to examine the effect of a critical
thinking intervention on stress management among under-
graduates of adult education and extramural studies programs.
The findings showed that at the pre-test assessment stage, a high
level of stress was found among the study participants in both the
treatment and control groups. However, after the intervention
program, it was shown that the critical thinking intervention was
significantly effective in reducing stress among the participants.
Taking into consideration the evidence that critical thinking
intervention is significantly effective in reducing students’ stress,
we would like to emphasize that previous research has supported
the fact that as critical thinking increases, individuals’ ability to
deal with stress often increases as well.[7]

Although one previous study reported an insignificant
relationship between critical thinking and stress coping strategies,
Figure 3. Significant mean chang
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the investigators did acknowledge that this outcome could have
been due to the nature of the questionnaire utilized and, perhaps,
the respondents’ erroneous estimation of their critical thinking
skills and stress coping strategies.[8] Thus, there should be an
objective estimation of students’ skills in any given category such
as application, analysis, synthesis, and evaluation, which require
the kind of higher-order thinking that characterizes critical
thought.[17] Also, interventions for improving critical thinking
skills should help students develop an understanding of how to
make consistent observations by having them work through
demanding examples and develop a checklist based on their own
collective judgment.[18] Interventions for improving critical
thinking and stress management may benefit midwifery students,
as it has been observed that up to 73% of them experienced stress
during the program, with academic and psychosocial problems
being among the main sources of stress.[19]
e in stress across the groups.



Table 3

Paired t test for the difference in the mean stress of the experimental group participants at pretest, posttest and follow-up.

Paired Differences t df Sig. r (P value)

Mean±SD SE M 95% CI

Pair 1 Pretest – Posttest 20.46±3.81 0.78 18.85, 22.07 26.30 23 .000 .08 (.71)
Pair 2 Pretest – Follow-up 21.71±2.87 0.59 20.49, 22.92 37.10 23 .000 .30 (.15)
Pair 3 Posttest – Follow-up 1.25±2.54 0.52 .18, 2.32 2.41 23 .024 .46 (.02)

Okide et al. Medicine (2020) 99:35 www.md-journal.com
More so, critical thinking interventions for stress management
should equally involve medical students, as positive outcomes;
positive student feedback; improved psychological health;
improved physiological and immunologic health markers;
improved quality of life, spirituality, and empathy; improved
psychological states of mind; increased awareness about stress, its
effects, and its management; and an improved ability to cope
effectively and positively with stress have all been observed.[20]

This study has added to the literature by showing that CTI is a
valuable strategy for stress reduction in a university environment.
One of the aims of the CTI approach is to decrease erroneous
thinking and increase rational thinking through the inculcation of
relevant critical thinking skills. The outcome of this study has
implications for school counseling and philosophically oriented
interventions in the future. There is a need for school counselors to
collaborate with philosophy educators to develop other therapeu-
tic frameworks based on the CTI approach to help undergraduate
students deal with academic stress. Given that CTI demonstrated a
significant outcome in reducing stress among undergraduates of
adult education and extramural studies programs, we hope that
similar interventions will be adopted to manage and prevent
stress among students in other departments and disciplines.
Even though this study demonstrated a significant effect by a

CTI on stress reduction, its limitations have to be acknowledged.
The participants resided in Southeast and South-South Nigeria;
therefore, the results cannot be generalized to all undergraduates
of adult education and extramural studies programs in other
parts of the country. In addition, our sample size was small,
which could affect the generalizability of our findings. A larger
number of participants should be utilized in future CTI studies.
5. Conclusion

This study added to the literature by showing that a critical
thinking intervention is a valuable strategy for stress management
in a university environment. The CTI demonstrated a significant
effect on stress management among undergraduates of adult
education and extramural studies programs. Therefore, we hope
that similar interventions will be adopted as a way to manage the
stress experiencedby students inother departments anddisciplines.
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