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Abstract: Background: Clinical decision-making is a core professional competency for nursing students, yet
traditional lecture-based teaching often less effective to develop the active, judgment-oriented skills it demands.
Game-based learning platforms such as Kahoot offer an interactive alternative, but evidence from Arab and Iraqi
nursing programs is still limited.

Methods: A two-group, pre-test/post-test quasi-experimental design was used at the Faculty of Nursing, University
of Kufa, Iraq. Ninety-nine fourth-year undergraduate nursing students were allocated to a study group (n = 48),
which received four weekly 90-minute Kahoot-based sessions, or a control group (n = 51), which received matched
lecture-based teaching. The primary outcome was the Clinical Decision-Making in Nursing Scale (CDMNS);
Cronbach's a in the present sample exceeded 0.85. Data were analyzed with descriptive statistics, chi-square,
paired and independent-samples t-tests, ANOVA, and Cohen's d. Reporting follows the TREND statement for non-
randomized evaluations.

Results: The two groups were comparable at baseline on all sociodemographic and educational variables (p > 0.05).
After the intervention, the study group's CDMNS mean rose from 3.39 + 0.33 to 3.78 + 0.33 (t =5.88, p <0.001) with
a large effect size (Cohen's d = 0.85), shifting the modal classification from moderate to strong. The control group
did not change meaningfully (3.37 + 0.35 to 3.39 + 0.36; p = 0.753). Between-group post-test differences were highly
significant in favor of the study group (t =5.50, p <0.001).

Conclusion: Kahoot-based gamified learning produced large, statistically significant gains in clinical decision-
making compared with traditional lecture teaching and merits inclusion in undergraduate nursing curricula,
particularly in resource-constrained settings.
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Introduction

Clinical decision-making is one of the defining skills of professional nursing practice. It links
what a nurse knows to what a nurse does at the bedside, and it has direct consequences for patient
safety, quality of care, and length of stay(Candan Donmez et al., 2025; Goriicii et al., 2024). Nursing
graduates are expected to gather relevant information, weigh competing options, anticipate
consequences, and act under uncertainty from their first day in clinical practice. For these reasons,
helping students develop confidence and well-reasoned decision-making is among the most important

tasks of any undergraduate nursing program.

The traditional lecture-based model that dominates much of undergraduate nursing teaching,
particularly in low- and middle-income settings, is well suited to transmitting facts but less suited to
building the higher-order skills that decision-making demands(AlKhaibary et al., 2021;
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Shohani et al., 2023). Students sit, listen, and take notes; they rarely have to choose between
alternatives, defend a clinical judgment aloud, or feel the pressure of time on a decision. Several recent
reviews argue that this gap between content delivery and skill development is a main reason newly
qualified nurses arrive on the ward feeling under-prepared for autonomous decision-making (Goriicii
et al,, 2024; Lee et al., 2024; Nylén-Eriksen et al., 2025). Studies of nursing students in Iraq have
documented gaps in clinically critical knowledge pointing the need for more effective teaching
approaches (Alkhaqani et al., 2025; Hassan et al., 2019)..

Gamified learning has emerged as one response to this problem. Gamification refers to the use
of game design elements — points, levels, leaderboards, immediate feedback, and time pressure — in
non-game contexts such as classroom teaching (Sanz-Martos et al., 2024). When applied well in nursing
education, it offers a safe and engaging space in which students can practice clinical reasoning, make
mistakes without harming a patient, and receive instant correction. Recent systematic reviews and
meta-analyses report consistent positive effects of game-based teaching on knowledge, motivation, and
clinical reasoning in undergraduate nursing students(Luo et al., 2026; Nylén-Eriksen et al., 2025; Sanz-
Martos et al., 2024).

Among the available platforms, Kahoot has become particularly popular because it is free at the
point of use, runs on any device with a browser, and combines individual play with classroom-wide
competition. A recent meta-analysis of Kahoot-based teaching across disciplines reported small-to-
moderate gains in learning outcomes and consistently positive effects on engagement (Ozdemir, 2025).
In nursing-specific studies, Kahoot has been used to teach pharmacology, vaccination, mechanical
ventilation, and exam revision, and has tended to produce higher knowledge scores than lecture

comparators (Mohammadi et al., 2025; Tavares & Jarrett, 2025).

Despite this growing evidence base, two gaps remain. First, most studies have looked at
knowledge acquisition or general engagement rather than at clinical decision-making as a measured
construct (Garcia-Viola et al., 2019; Rushdan et al., 2025). Second, the existing evidence is heavily
weighted toward European, East Asian, and North American settings; data from Iraqi and other Arab
nursing programs, where lecture-based teaching is still the dominant model, are scarce (Masoumian
Hosseini et al., 2022; Saleem & Khan, 2023).

The present study was designed to address these gaps. The aim was to evaluate the effect of a
four-week Kahoot-based gamified intervention on clinical decision-making among fourth-year
undergraduate nursing students at the Faculty of Nursing, University of Kufa, Iraq, compared with
matched traditional lecture-based teaching. The hypothesis tested was: H1: Students who receive
Kahoot-based gamified learning will show greater improvement in clinical decision-making, measured

by the CDMNS, than students who receive traditional lecture-based learning.

Methodology
Study design

A quasi-experimental, two-group pre-test/post-test design was used to examine the effect of
Kahoot-based gamified learning on clinical decision-making. This design has been used effectively in
previously in the same faculty(Abdul-Hussein & Mustafa, 2024). Random assignment was not feasible
because the students were already enrolled in intact academic sections, so a non-equivalent control
group design was adopted. This design is widely used in nursing education research where intact
classes constrain randomization (Luo et al.,, 2026; Nylén-Eriksen et al., 2025). Reporting in this paper
follows the TREND statement for transparent reporting of evaluations with non-randomized designs
(Des Jarlais et al., 2004).
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Setting and participants

The study was conducted at the Faculty of Nursing, University of Kufa, Najaf, Iraq, between
11.2025 -2.2026. Fourth-year undergraduate nursing students enrolled in the morning program during
the academic year were eligible to take part. Inclusion criteria were enrollment as a fourth-year student,
agreement to attend all four sessions of the assigned condition, and completion of both pre-test and

post-test questionnaires.

A total of 99 students agreed to participate and were allocated to one of two intact sections: the
study group (n = 48), which received the gamified intervention, and the control group (n = 51), which
received the standard lecture-based program. Sample size was guided by the size of the available cohort
and is consistent with similar quasi-experimental work in this field (Mohammadi et al., 2025; Rushdan
et al., 2025).

The Gamified Intervention

Students in the study group attended four weekly sessions, each lasting 90 minutes, delivered
through the Kahoot! game-based learning platform (https://kahoot.com). The investigator developed a
series of interactive Kahoot quizzes and case-based games covering the same clinical decision-making
content taught to the control group. Each session combined a brief content review (about 20 minutes)
with two or three Kahoot rounds in which students answered multiple-choice and true/false items
about clinical scenarios, prioritization, and decision options. Immediate feedback was projected on the
classroom screen after every question, and short debrief discussions followed each round to explore

why a particular answer was clinically appropriate.

The choice of Kahoot was based on its established usability in nursing classrooms and its capacity
to combine competitive play with reflective debriefing, which earlier studies have linked to improved

engagement and reasoning(Mohammadi et al., 2025; Ozdemir, 2025; Tavares & Jarrett, 2025).
The control condition

The control group attended four weekly 90-minute sessions covering the same content, delivered
through traditional teacher-led lectures, textbook reading, and conventional case discussion, with no
gamified elements, no team competition, and no real-time feedback platform. The same instructor

delivered both conditions to limit teacher effects.
Instruments
Two instruments were used.

A sociodemographic and educational data form captured age, sex, monthly family income,
language used in the curriculum, weekly self-study hours, ownership of a learning device, prior
experience with educational games, and any previous course or curriculum subject related to clinical

decision-making.

The Clinical Decision-Making in Nursing Scale (CDMNS) developed by Jenkins (1985) was used
to assess perceived clinical decision-making. The CDMNS is a 40-item self-report scale rated on a 5-
point Likert format (5 = always, 1 =never) and grouped into four subscales of 10 items each: search for
alternatives or options; canvassing objectives and values; evaluation and re-evaluation of
consequences; and search for information and unbiased assimilation of new information. Twenty-two
items are positively worded and 18 are negatively worded and reverse-scored before analysis. Mean
scores were classified as weak (1-2.33), moderate (2.34-3.67), or strong (3.68 and above). The scale has
shown acceptable to good reliability across linguistic versions, including the original English version
(o =0.83), the Turkish adaptation (a = 0.78), and the Portuguese adaptation (a = 0.85)(Candan Dénmez
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etal., 2025; Duarte & Dixe, 2021; Jenkins, 1985). For this study an Arabic version was used; in the present
sample Cronbach's ot was greater than 0.85, indicating good internal consistency.

Data collection procedure

The pre-test was administered to both groups in the week before the intervention started, during
regular class hours. The intervention and the matched control sessions were then delivered over four
consecutive weeks. The post-test, using the same scale, was administered in the week following the
final session. Each questionnaire took about 15 to 20 minutes to complete. To reduce social-desirability
bias, students were told in writing and in person that responses were confidential, that participation

would not affect their grades, and that they could withdraw at any time.

Ethical considerations

Ethical approval was obtained from the Research Ethics Committee of the Faculty of Nursing,
University of Kufa (approval number: [MEC-241]; date: [20/10/2025]). All students received written and
verbal information about the study aims, voluntary nature of participation, anonymity, and right to
withdraw. Written informed consent was obtained before pre-testing. The study followed the

Declaration of Helsinki and applicable Iraqi regulations on research with human participants.

Data analysis

Data was analyzed with IBM SPSS Statistics (Version 26). Descriptive statistics (frequencies,
percentages, means, and standard deviations) summarize participant characteristics and scale scores.
Baseline equivalence of the two groups was tested with chi-square for categorical variables. Within-
group change from pre-test to post-test was tested with paired-samples t-tests, and Cohen's d was
reported as the effect size, with values of 0.20, 0.50, and 0.80 interpreted as small, medium, and large.
Between-group differences at pre-test and post-test were tested with independent-samples t-tests.
Associations between participant characteristics and post-test CDMNS scores in the study group were
examined with independent-samples t-tests for dichotomous variables and one-way ANOVA for

variables with three or more categories. Two-tailed significance was set at p <0.05.

Results

Of the 99 nursing students who agreed to take part, 48 were assigned to the study group (Kahoot-
based gamified learning) and 51 to the control group (traditional lecture-based learning). All
participants completed both the pre-test and the post-test, giving a 100% retention rate. Internal
consistency of the CDMNS in this sample was good, with Cronbach's a exceeding 0.85.

Baseline equivalence of the two groups

Sociodemographic characteristics are shown in Table 1. The two groups did not differ
significantly on age (x2=1.83, df =2, p=0.400), sex (x>=3.07, df =1, p=0.079), or family monthly income
(x2=8.10, df =5, p=0.151). Mean age was 21.9 + 1.6 years in the study group and 21.7 + 1.2 years in the
control group, and most students in both groups were aged 22 years or younger.
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Table 1. Sociodemographic characteristics of the study and control groups (n = 99).

Characteristic Category Study (n=48) | Control (n=51) | x2 P
F (%) F (%) (o
Age (years) <22 38 (79.17) 45(88.24) 1.83 0.400
23-24 7 (14.58) 5(9.80) @
>25 3 (6.25) 1(1.96)
Mean + SD 219+1.6 21.7+1.2
Sex Male 31 (64.58) 24 (47.06) 3.07 0.079
Female 17 (35.42) 27 (52.94) (1)
Family income | < 300,000 5 (10.42) 12 (23.53) 8.10 | 0.151
(IQD/month) 300,000-600,000 18 (37.50) 12 (23.53) ®)
601,000-900,000 18 (37.50) 20 (39.22)
901,000-1,200,000 5 (10.42) 5 (9.80)
1,201,000-1,500,000 | 2 (4.17) 0 (0.00)
> 1,500,000 0 (0.00) 2 (3.92)

Note. F = frequency; % = percentage; df = degrees of freedom. Statistical significance set at p < 0.05. IQD

= Iraqi Dinar.

Educational and learning-related characteristics, summarized in Table 2, were also comparable
between groups. Distributions of curriculum language, prior exposure to educational games, device
ownership, weekly self-study hours, and previous coursework on clinical decision-making did not

differ significantly (all p > 0.05).

Table 2. Educational and learning-related characteristics of the study and control groups (n =

99).
Characteristic Category Study group | Control group | x2(df) | p
(n=48) n (%) (n=51) n (%)
Previous attendance Yes 11 (22.9) 20 (39.2) 3.05(1) | .081
of a CDM course
Arabic 5(10.4) 8 (15.7) 4.09(2) | .129
Language  used in ,
, English 34 (70.8) 40 (78.4)
curriculum
Mixed 9(18.8) 3(5.9)
Previous experience with | No 18 (37.5) 35 (68.6) 0.44 (2) | .804
educational games
Yes (once) 16 (33.3) 12 (23.5)
Yes (> once) 14 (29.2) 4 (7.8)
Ownership of a learning | Phone only 30 (62.5) 38 (74.5) 7.40 (3) | .060
device
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PC/Laptop 5(10.4) 9(17.7)
Both 12 (25.0) 3(5.9)
None 1(2.1) 1(2.0)
Weekly self-study hours | <5 25 (52.1) 14 (27.5) 6.68 (3) | .083
5-10 20 (41.7) 30 (58.8)
11-16 2 (4.2) 4 (7.8)
>17 1(2.1) 3(5.9)
Previous curriculum | Yes 24 (50.0) 44 (86.3) 1.17 (1) | .280
subject related to CDM

Note. F = frequency; % = percentage; df = degrees of freedom; CDM = clinical decision-making.
Clinical decision-making (CDMNS)

Table 3 presents the overall classification of CDMNS scores at the two time points. At baseline
the majority of students in both groups fell within the moderate range (study: 77.08%; control: 76.47%),
and only a minority reached the strong level (study: 22.92%; control: 23.53%). The two groups began at
almost identical mean scores (study: 3.39 + 0.33; control: 3.37 + 0.35).

After the intervention, the picture changed markedly for the study group only. The proportion
of students reaching a strong level rose from 22.92% to 68.75%, while moderate scores fell from 77.08%
to 31.25%. The control group remained essentially flat, with 25.49% at the strong level at post-test
compared with 23.53% at baseline (Figures 1 and 2).

Table 3. Overall CDMNS classification of the study and control groups at pre-test and post-

test.

Group | Time Weak n | Moderate n | Strongn (%) | M (SD) Level

point (%) (%)
Study Pre-test | 0(0.0) 37 (77.1) 11 (22.9) 3.39 (0.33) Moderate
(n=48)

Post-test | 0 (0.0) 15 (31.3) 33 (68.8) 3.78 (0.33) Strong
Control | Pre-test | 0(0.0) 39 (76.5) 12 (23.5) 3.37 (0.35) Moderate
(n=>51)

Post-test | 0 (0.0) 38 (74.5) 13 (25.5) 3.39 (0.36) Moderate

Note. F = frequency;
moderate (2.34-3.67), strong (3.68-5.00).

% = percentage; SD = standard deviation. Level interpretation: weak (1-2.33),
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Figure 1. Overall CDMNS distribution at pre-test
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Figure 2. Overall CDMNS distribution at post-test
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Figure 2. Overall CDMNS distribution at post-test (study vs. control)

Within-group analyses (Table 4) confirmed this pattern. The study group's mean CDMNS score
rose from 3.39 + 0.33 to 3.78 + 0.33, a highly significant increase (t = 5.88, df =47, p < 0.001) with a large
effect size (Cohen's d = 0.85). The change in the control group, from 3.37 + 0.35 to 3.39 + 0.36, was not
significant (t =0.32, df =50, p = 0.753; d = 0.04).

Table 4. Within-group comparison of CDMNS scores from pre-test to post-test (paired-

samples t-test).

Group Time point | M (SD) t (df) Cohen’sd | p

Study (n =48) Pre-test 3.39(0.33) | 5.88(47) | 0.85 <.001**
Post-test 3.78 (0.33)

Control (n=51) | Pre-test 3.37(0.35) | 0.32(50) | 0.04 .753
Post-test 3.39 (0.36)

Note. SD = standard deviation; df = degrees of freedom. ** Highly significant at p < 0.01.

Between-group comparisons (Table 5) showed no difference at pre-test (t =0.31, df =97, p=0.758)
but a highly significant gap at post-test in favor of the study group (t = 5.50, df =97, p < 0.001). Taken



1505 / Journal of Daoist Studies 19-2s (2026)

together, these analyses indicate that the change observed in the gamified group was unlikely to be

attributable to maturation, repeated testing, or other shared factors.

Table 5. Between-group comparison of CDMNS scores at pre-test and post-test

(independent-samples t-test)

Time point | Group M (SD) Mean diff. | t (df) p

Pre-test Study (n=48) | 3.39(0.33) | 0.02 0.31(97) | .758

Control (n=51) | 3.37(0.35)

Post-test Study (n=48) | 3.78(0.33) | 0.39 5.50 (97) | <.001**

Control (n=51) | 3.39 (0.36)

Note. SD = standard deviation; df = degrees of freedom. ** Highly significant at p < 0.01.

Item-level inspection of the 40 CDMNS items showed that improvements in the study group
were broadly distributed across all four CDMNS subscales — search for alternatives, canvassing of
objectives and values, evaluation of consequences, and search for information. The largest item-level
gains were observed in items related to searching for alternatives, examining the consequences of
choices, and using professional literature, where post-test means rose by approximately 0.4-1.2 points

on the 5-point scale (full item-level results are available from the corresponding author on request).
Factors associated with post-test CDMNS scores in the study group

Within the study group, most sociodemographic and educational variables were unrelated to
post-test CDMNS scores (Table 6). Age, sex, family income, curriculum language, weekly self-study

hours, and previous exposure to a clinical decision-making course or subject were all non-significant.

Two associations did reach statistical significance, but both call for cautious interpretation.
Students who reported no prior experience with educational games scored slightly higher on the
CDMNS at post-test (M = 3.92, SD = 0.36) than those with one prior exposure (M = 3.62, SD = 0.35) or
more than one exposure (M = 3.78, SD = 0.19) (F = 3.83, p = 0.029). This counterintuitive pattern is
consistent with a novelty effect among students for whom Kahoot was a new experience. The second
significant association involved device ownership (F = 2.97, p = 0.042); however, the highest-scoring
subgroup in this analysis (“I don’t have a suitable device”) contained only one student, so the result is

descriptive rather than inferential.

Table 6. Association between sociodemographic and educational characteristics and post-test
CDMNS scores in the study group (n = 48).

Characteristic Category M (SD) Test P

Age (years) <22 3.77(0.33) | F=121= | .306
23-24 3.91 (0.38)
225 3.56 (0.31)

Sex Male 3.80(0.33) | t=0.58° 566
Female 3.74 (0.34)

Family income <300,000 3.83(0.34) | F=0.70¢ 594
300,000-600,000 3.86 (0.41)
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601,000-900,000 3.72 (0.28)
901,000-1,200,000 3.76 (0.24)
1,201,000-1,500,000 | 3.53 (0.11)
Previous attendance of a | Yes 3.88(0.39) | t=1.14 261
CDM course
Curriculum language Arabic 3.71(0.51) | F=0.19= | .831
English 3.78 (0.31)
Mixed 3.82(0.37)
Prior experience with | No 3.92(0.36) | F=3.83 .029%
educational games
Yes (once) 3.62 (0.35)
Yes (> once) 3.78 (0.19)
Device ownership Phone only 3.74(0.31) | F=297a | .042*
PC/Laptop 4.02 (0.25)
Both 3.73(0.35)
None 4.50 —
Weekly self-study hours <5 3.80(0.31) | F=0.70> | .556
5-10 3.80 (0.38)
11-20 3.54 (0.12)
>20 3.45(—)
Previous curriculum subject | Yes 3.84(0.34) | $t 191
related to CDM 1.33”b$%

Note. SD = standard deviation; CDM = clinical decision-making. * One-way ANOVA. * Independent-
samples t-test. * Significant at p < 0.05. ' Subgroup contained only one participant; descriptive value reported

without dispersion.

Discussion

This study examined whether Kahoot-based gamified learning would produce stronger clinical
decision-making than traditional lecture-based teaching among fourth-year undergraduate nursing
students. The data point to a clear answer: students in the gamified group improved meaningfully,
while their peers in the control group remained essentially where they started. The hypothesis (H1)
was therefore supported.

Magnitude and pattern of change

The mean CDMNS score in the study group rose from 3.39 to 3.78 (Cohen's d = 0.85), shifting the
modal classification from moderate to strong. The control group's mean barely moved (3.37 to 3.39, d =
0.04). The two groups were statistically indistinguishable at baseline but separated by almost half a
Likert point at the post-test. This pattern is consistent with recent meta-analytic evidence that game-
based teaching produces small-to-moderate gains in clinical reasoning and decision-making in
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undergraduate nursing programs(Luo et al., 2026; Nylén-Eriksen et al., 2025). The effect size in the
present study sits at the upper end of that meta-analytic range, which probably reflects the close
alignment between the Kahoot content and the CDMNS construct: every game item required students
to weigh alternatives, examine consequences, and choose between options under time pressure, which
mirrors the four CDMNS subscales (Jenkins, 1985).

The improvement was broadly distributed across items, but the largest gains were in items
related to searching for alternatives, examining consequences, and using professional literature. These
are precisely the behaviors that benefit from rapid feedback and repeated low-stakes practice, both of
which are core mechanics of Kahoot. Similar item-level patterns have been reported in escape-room
and serious-game studies designed for nursing students(Rushdan et al., 2025; Sanz-Martos et al., 2024).
An earlier study using a different gamified design also reported improved decision-making among
nursing students(Garcia-Viola et al.,, 2019), and the present results extend this work to a low-cost,
widely available platform. The control group's flat trajectory matches what other authors have found
when traditional lectures are tested against active, technology-supported alternatives: lectures are
adequate for transmitting facts but tend not to move higher-order skills such as judgment and

prioritization in a four-week window (Goriicti et al., 2024; Mohammadi et al., 2025).
Two unexpected associations

Two associations in the study group call for cautious interpretation. Students who reported no
prior experience with educational games scored slightly higher on post-test CDMNS than those who
had used such games before. The novel effect is the most parsimonious explanation: for students seeing
this format for the first time, attention and motivation were probably highest, and the active recall built
into Kahoot rounds was unfamiliar enough to feel like meaningful practice. Comparable patterns have
been reported in studies where gamification produced larger effects in students with limited prior
digital-learning exposure(Nylén-Eriksen et al., 2025). The second finding, a higher mean score in the
device-ownership category “I don’t have a suitable device”, was driven by a single participant and
should not be over-interpreted; the more interpretable contrast within that variable is that students
with access to a PC or laptop tended to score slightly higher than those relying on a phone alone, which
is consistent with screen-size and usability considerations reported elsewhere in digital nursing
education (Luo et al., 2026).

Implications for nursing education

For nursing programs that still rely heavily on lectures, the practical message is that a low-cost,
freely available platform such as Kahoot can be added to existing teaching with modest preparation
time and produce measurable gains in clinical decision-making over four weeks. The intervention used
here did not replace lectures but supplemented them with structured game rounds and debriefs, which
are closer to a blended model than to a wholesale switch. Other authors have argued that this blended
approach is the most realistic pathway for resource-constrained nursing schools (Masoumian Hosseini
et al., 2022; Nylén-Eriksen et al., 2025), and the present results, drawn from an Iraqi setting, support

that view.

Conclusion

Kahoot-based gamified learning produced sizeable, statistically significant gains in clinical
decision-making among Iraqi undergraduate nursing students after only four weekly sessions, while
matched traditional lecture teaching produced almost no change. The intervention was low-cost, easy
to deliver with existing classroom equipment, and the hypothesis was clearly supported. Faculty
seeking practical ways to strengthen decision-making skills, particularly in resource-constrained
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settings, should consider integrating structured Kahoot rounds and debriefs into their existing teaching

rather than relying on lectures alone.

Limitations

Several limitations qualify the findings. The use of intact academic sections, rather than random
allocation, is the most important; while the two groups were equivalent at baseline on every measured
variable, unmeasured differences cannot be ruled out, and a randomized controlled trial would provide
stronger causal evidence. The CDMNS is a self-report measure, which leaves room for socially desirable
answering and possible Hawthorne effects. The post-test was administered immediately after the four-
week intervention, so the persistence of the gains beyond that window is unknown. The single-site
design, conducted in one Iraqi nursing faculty, limits direct generalization to other curricula and
cultures. Finally, the same instructor delivered both conditions, which controls for teacher variability

but cannot fully exclude differential expectancy.
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