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Abstract
Background  The education of health professionals plays a crucial role in developing the competence-based 
learning that is essential for their future practice. Increased student engagement and participation has been shown to 
significantly enhance academic achievement compared to passive knowledge integration during lectures or tutorials. 
However, the effectiveness of different learning strategies can vary depending on the individual and the context. This 
study investigated the impact of note-taking and generating multiple-choice questions (MCQs) on physiotherapy 
students’ performance in summative examinations, as well as their preferences for using these methods.

Methods  A cluster-randomised controlled crossover study was conducted among first-year undergraduate 
physiotherapy students enrolled in a psychology course at a Polish medical university. The study included 173 
students (116 females, 57 males), aged 18–23 years. Following the psychology module, students completed a 
homework assignment, either a written note or an MCQ, which was subsequently reviewed by instructors. These 
materials were intended to support students’ preparation for the final psychology examination. The effectiveness 
of each method as a tool for knowledge consolidation was evaluated using summative exam scores. Additionally, 
students provided qualitative feedback on their preferred learning method via an open-ended question.

Results  There was no statistically significant difference at the 5% level in students’ summative exam performance 
between the two learning methods. Overall, students expressed a preference for note-taking over the MCQ format, 
citing greater familiarity due to its use during their secondary education. However, students who began the learning 
process with the MCQ method demonstrated a slightly higher preference for that approach.

Conclusions  Given the diversity of student preferences, the integration of note-taking and MCQ learning methods 
may optimise the educational experience in psychology training. Further research should investigate their 
equivalence, taking into account students’ choice of learning method.
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Background
The education and training of health professionals is 
important in developing the competence-based learn-
ing necessary for their future professional practice. It 
has been shown that additional student engagement and 
participation can lead to better achievement of academic 
goals compared to their passive role in the integration of 
knowledge during lectures or tutorials [1].

Note-taking (NT) and multiple-choice questions 
(MCQs) are used in health educational settings [2]. 
Although the effectiveness of both learning strategies can 
vary depending on the individual and the context, some 
research suggests that both NT and composing MCQs 
can be effective in different ways [3–6].

NT can help students remember information, espe-
cially when they are encouraged to review and revise their 
notes [7]. Taking notes during and after class is a com-
plex cognitive task that involves interrelated cognitive 
processes: attention, encoding, selection, organisation, 
elaboration (adding additional information to the note in 
order to fully understand the material) and reviewing. By 
developing these skills, students can improve their ability 
to learn and retain information from their classes [8, 9].

MCQs support teaching by facilitating test-enhanced 
learning, and they help learners identify knowledge gaps, 
enabling them to improve their study strategies. MCQs 
are time-efficient and easy to mark, providing more 
objective scoring than other methods. Designing effec-
tive MCQs for higher education requires careful consid-
eration of content, format, structure and answer choice 
quality. An MCQ typically includes a problem statement 
(stem), one correct answer (key) and several incorrect but 
plausible options (distractors) [10]. Composing MCQs 
can also enhance learning by encouraging students to 
think more deeply about the material and to anticipate 
potential exam questions [11]. However, Fiorella and 
Mayer [12] found that students who generated questions 
during learning performed better on subsequent tests 
than those who simply took notes. This suggests that the 
active process of generating questions may lead to deeper 
processing and better understanding of the material. 
Moreover, creating MCQs also involves complex cogni-
tive skills such as analysis, synthesis, and evaluation. It 
requires students to collect and synthesise information 
about the topic from multiple sources before generating 
each MCQ [4]. In this way, students can identify gaps in 
their knowledge and improve their higher-order thinking 
skills. While students might readily recognise the imme-
diate advantages of answering MCQs, they may overlook 
the enduring cognitive benefits of formulating them. 
Hence, incorporating MCQ composition as a post-class 

activity can foster enhanced cognitive engagement and 
ultimately bolster their educational outcomes [6]. Never-
theless, student dissatisfaction with this format of educa-
tion is common, partly due to its rigid structure and the 
disconnect from more interactive classroom experiences. 
At the same time, many instructors lack formal training 
in MCQ design, which can lead to poorly constructed 
items that compromise both assessment quality and stu-
dent preparation [13, 14].

The available literature on learning strategies among 
Polish students has predominantly focused on those 
studying medicine. Studies have shown that self-directed 
techniques such as note-taking, highlighting, and anno-
tating were the most frequently reported methods during 
the remote learning period of the COVID-19 pandemic 
[15]. The potential of MCQs as a learning strategy has 
also been explored among medical students over the 
past decade [16, 17]. In contrast, little is known about 
the learning approaches used by students in other 
health disciplines. This gap is striking given the central 
role of physiotherapists within interdisciplinary health-
care teams and the demands of their education, which 
requires mastering a broad body of knowledge while 
fostering critical thinking, synthesis, and inference [18]. 
To uphold high academic standards across health profes-
sions, it is important to provide diverse teaching methods 
tailored to students’ preferences and needs, thereby sup-
porting the achievement of their educational goals [18, 
19].

Aim and research questions
To provide evidence on the effectiveness of different 
study methods, this research was undertaken to com-
pare the effects of using NT and MCQ creation as home-
work assignments on final examination performance in a 
psychology course, and to present and discuss students’ 
opinions on both methods. These two strategies were 
selected for investigation because they are among the 
widely used learning methods in health professionals 
education, are theoretically grounded in distinct cogni-
tive processes (organisation and rehearsal in the case of 
note-taking, analysis and synthesis in the case of MCQ 
generation), and could be feasibly standardised as post-
seminar assignments. Their established role in both stu-
dent self-study and formal assessment also makes them 
particularly relevant for evaluating potential effects on 
exam performance. Other active strategies such as peer 
teaching or concept mapping were considered, but NT 
and MCQ generation were prioritised because of their 
direct alignment with assessment formats and the pos-
sibility of applying them consistently across all student 
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groups in a controlled trial. Based on the literature on 
the subject, the study considered the following research 
questions and hypothesis:

Research question 1
Is there a significant difference in first-year Polish phys-
iotherapy students’ summative examination performance 
between those who use NT and those who use MCQ cre-
ation in their homework assignments?

Research question 2
Which of the two methods is preferred by these students?

Hypothesis
We hypothesised that students who engaged in compos-
ing MCQs would achieve higher summative examination 
scores on items related to the seminar content than those 
who used NT, owing to the deeper cognitive engagement 
required for MCQ creation.

Methods
Participants
First-year students of physiotherapy from the Medical 
University of Lodz in Poland who took part in the psy-
chology course were enrolled. The study group consisted 
of 173 participants (116 women and 57 men). Partici-
pants’ ages ranged from 18 to 23 years (mean: 19.1 years; 
standard deviation: 0.69 years).

The study was conducted from October 2022 to Febru-
ary 2023.The research was conducted in accordance with 
the ethical principles set out in the Helsinki Declaration. 
The local Institutional Review Board gave an opinion that 
informed consent was not needed, in line with national 
regulations. Ethical approval for the study was gained 
from the Bioethical Committee of the Medical University 
of Lodz (RNN/218/22/KE).

During the first lecture, the objectives of the project 
were explained, and all students were briefly informed 
of procedures. Each person could ask questions to the 
instructors and had the opportunity to withdraw from 
the study at any time. Informed consent to participate in 
the study was obtained from all participants.

Setting and study design
To assess the impact of preparing notes and MCQs as 
post-seminar assignments on students’ final test exam 
performance, a cluster-randomised controlled crossover 
study was conducted. All respondents participated in 
the psychology course taught by three academic teach-
ers. The course consisted of 7 online lectures and six in 
person seminars. Data was only analysed from seminar 
material because this part of the course was obligatory. 
At the first lecture, a training session was held to familia-
rise students with the requirements for the post-seminar 

homework assignments. These consisted of either creat-
ing one MCQ or completing an NT submission. For NT, 
students were reminded that their task was to produce a 
100–300 word structured summary of the seminar con-
tent, initiated during the seminar and refined afterwards. 
NT submissions were expected to capture the main con-
cepts, demonstrate organisation of the material, include 
elaboration or examples to support understanding. Fac-
ulty provided examples of acceptable NT submissions 
and clarified expectations regarding length, focus, and 
clarity. For the MCQ task, students were instructed to 
demonstrate their understanding of the seminar content 
by formulating a single-best-answer (SBA) question. Each 
MCQ was required to include a clear stem, an explicit 
lead-in, one correct answer, and four plausible distrac-
tors, accompanied by a short explanation of the correct 
answer to demonstrate reasoning and alignment with 
seminar material. Faculty provided examples of accept-
able MCQs and clarified expectations regarding struc-
ture, accuracy, and appropriate level of difficulty. The 
aim of the tasks was to reinforce and evaluate knowledge 
provided during classes as preparation for the final exam. 
MCQ assignments were reviewed by the course faculty. 
Each item was evaluated for accuracy, clarity, and rel-
evance to the seminar content. All submissions (both NT 
and MSQ) were evaluated and graded on a pass/fail basis 
by the course faculty according to predefined criteria, 
ensuring consistency across groups.

The unit of randomisation was the DG. At the Medi-
cal University of Lodz, DGs are the standard administra-
tive teaching subgroups, each comprising 8–15 students. 
In total, 14 DGs participated in the study. Randomisation 
was performed centrally using a computer-generated 
allocation sequence. DGs were stratified to ensure a bal-
ance in group size across arms before random assign-
ment. Allocation concealment was maintained until after 
baseline instruction, when groups were informed of their 
assignment. Each DG was allocated to one of two study 
arms (Fig. 1). In Arm A, students created MCQ based on 
the topics covered in the first seminar, after which they 
wrote a note based on the second seminar. In Arm B, the 
sequence was reversed (note after the first seminar, MCQ 
after the second). This crossover ensured that all students 
completed both assignment types, while the initial allo-
cation determined the order in which they engaged with 
each method. In DGs assigned to Arm A there were 91 
participants, whereas in DGs assigned to Arm B there 
were 82.

For the exam, the teachers created nine questions (six 
MCQs and three short answer questions) for each of 
the topics taught. In total, 27 questions were created for 
the topics from seminar 1 of each teacher, which consti-
tuted one part of the exam (Test 1,T1). Similarly, Test 2 
(T2), which tested knowledge of the topics discussed in 
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Fig. 1  Schematic illustration of the cluster-randomised controlled crossover study of NT vs. MCQ creation in physiotherapy students
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seminar 2 of each teacher, consisted of 27 questions. The 
final exam therefore comprised 69 questions in total: 27 
from T1, 27 from, and 15 questions relating to lecture 
topics (T3). To assess the impact of NT and MCQ assign-
ments on performance, only results from T1 (N = 87) and 
T2 (N = 81) were included in the analysis.

Students’ attitudes towards learning methods were col-
lecting by using an on-line survey after the final exam. A 
total of 134 students (77.5%) responded. Students were 
asked: “Being able to choose only one of these two meth-
ods to support learning, which of the methods would you 
choose: NT or MCQs?” and students were then asked 
to justify their choice. All responses were independently 
reviewed by two judges (KWBO and JR). Themes and 
categories were identified, a uniform coding frame was 
agreed upon through discussion, and a second round of 
independent categorisation was performed. Any discrep-
ancies in coding were resolved by consensus.

Data analysis
The statistical analyses were performed using Statistica 
v. 13 (TIBCO Software Inc.). To determine the required 
sample size for this cluster-randomised controlled trial, 
an initial power analysis was executed via G*Power. 
Assuming an effect size d = 0.3, the software’s estimation 
yielded a sample size of 90 under the premise of individ-
ual randomisation, set at α = 0.05 and β = 0.8. Acknowl-
edging the clustered structure of our research design, 
adjustments were necessary to accommodate for intra-
cluster correlation. As such, the final adjusted sample size 
deemed necessary for the study was established.

To compare student performance, the significance of 
T1 and T2 scores between the study arms was deter-
mined using the Mann-Whitney U test (N = 168). The 
third part of the final exam (T3) assessed knowledge of 
lecture content. Unlike the seminar topics (T1 and T2), 
the lecture material was not linked to the randomised 
intervention, as students were not assigned to pre-
pare either notes or MCQs for these sessions. To pre-
serve the internal validity of the study and ensure that 
only outcomes directly attributable to the randomised 

intervention were analysed, T3 results were excluded 
from the comparative analysis.

To ensure a consistent and comparative evaluation of 
the examination data, results from the two sections of the 
examination test (T1 and T2) were standardized using 
Z-scores. Comparisons of standardized T1 and T2 scores 
within the same study arm were assessed using the Wil-
coxon signed-rank test, with matched-pairs rank-bise-
rial correlations and 95% confidence intervals reported 
to indicate the magnitude of within-group differences. 
Additionally, to compare the frequency of the revision 
method preferences in the post-survey, the chi-square 
test was employed.

Results
The effect of NT and MCQ creation on student exam 
performance
Of the 173 students initially enrolled, 168 (116 women, 
52 men) completed the final exam, yielding a completion 
rate of 97.1%. In the intra-group analysis for Arm A, con-
trasting T1 with T2 revealed no statistically significant 
differences (p = 0.142; r = 0.149, 95% CI [− 0.057, 0.356]). 
Similarly, for Arm B’s intra-group evaluation, the differ-
ences between the tests were not statistically significant 
(p = 0.111; r = − 0.136, 95% CI [− 0.358, 0.086]). In the 
inter-group assessment of T1, distinguishing between 
Arm A and Arm B, there were no significant differences 
detected (p = 0.161; r = 0.125, 95% CI [− 0.052, 0.299]). 
Likewise, the inter-group analysis for T2 also demon-
strated no significant variance between the two arms 
(p = 0.296; r = − 0.094, 95% CI [− 0.263, 0.079]) (Table 1).

Student perceptions of NT vs. MCQ creation
Of the 168 students who completed the course, 134 
(77.5%) students completed the post-course survey, 
providing both quantitative preferences and qualita-
tive justifications. Quantitatively, significantly more stu-
dents preferred NT when being able to choose only one 
between NT or MCQ to support learning (N = 116, 86.6% 
vs. N = 18, 13.4%; z = 8.379; p < 0.001).

However, those who prepared MCQ as their first post-
classes task (Arm A) were more likely to appreciate this 

Table 1  Standardised scores of both parts of the exam test (T1 and T2) in both arms of the study (N = 168). Inter-group comparisons: 
Mann-Whitney U; intra-group comparisons: Wilcoxon T
Arm T1 T2

Me IQR Min Max Me IQR Min Max
A (N = 87) −0.071A 1.15 −2.76 2.23 −0.112A 1.31 −2.07 2.83
B (N = 81) 0.311B 1.15 −2.38 3.00 −0.112B 1.31 −2.40 1.85
Total −0.07 1.15 −2.76 3.00 −0.11 1.47 −2.40 2.83
1A/2A T = 1567.00; p = 0.142 
1B/2B T = 1322.00; p = 0.111
1A/1B U = 3081.50; p = 0.161
2A/2B U = 3193.50; p = 0.296
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method than students from Arm B (19% vs. 7%; χ² = 4.28; 
p = 0.039; phi = 0.19).

The qualitative analysis revealed two categories in rela-
tion to NT: effectiveness of the method and student-
friendly method. The process of NT was described as 
activating attention and memory, making it a preferred 
method for long-term study. The predominant ratio-
nale for selecting NT was the students’ belief that this is 
a more effective form of learning that covers a broader 
range of knowledge and allows for better assimilation, 
comprehension and repetition of information in less time 
than MCQ preparation. Another argument in favour 
of NT was its evaluation as a student-friendly method; 
students admitted that they prefer notes because it is a 
known method, easier to do and implement in learning, 
and less tiring than creating an MCQ. Students appre-
ciated being able to use their own language and avoid 
memorizing incorrect answers.

Two categories were noted for analysis of MSG prefer-
ences: interesting and creative form of learning and effec-
tiveness of the method. Those who chose MCQs as their 
preferred method of learning argued that it was more 
interesting, less monotonous, and more creativity-induc-
ing than the NT. Respondents appreciated the concise 
format of the MSGs, which emphasised key concepts and 
allowed them to visualise themselves in professional situ-
ations and roles. Students pointed out other advantages 
of the MCQs - that they are more effective than notes in 
terms of exam preparation. Participants highlighted the 
efficiency of repetitive memory stimulation that rein-
forces knowledge on a specific topic, noting its advan-
tage in time-saving when compared to the process of NT 
(Table 2).

Discussion
Transitioning into the nuanced cognitive strategies in 
writing, it becomes clear that NT predominantly aligns 
as a “knowledge telling” strategy. In contrast, compos-
ing MCQs, especially those accompanied by clinical 
vignettes or real-life scenarios, tends to activate the more 
intricate “knowledge transforming” strategy [20]. This 
study found no significant difference in students’ of phys-
iotherapy exam performance whether notes or MCQ cre-
ation was used as a summarising of knowledge obtained 
during seminars. From the perspective of cognitive 
learning theories, this absence of significant quantitative 
differences may be interpreted in several ways. Accord-
ing to the levels of processing framework, NT predomi-
nantly supports shallow-to-intermediate processing by 
emphasising selection, organisation, and rehearsal of 
information, while MCQ creation requires deeper gen-
erative processing such as analysis, synthesis, and evalu-
ation [7, 10]. Both strategies therefore engage important 
but distinct cognitive pathways, which may help explain 
why neither method produced a clear advantage in exam 
performance in our study. From the perspective of cog-
nitive load theory, creating MCQs may impose a higher 
intrinsic and extraneous load on novice learners, par-
ticularly first-year students with limited prior exposure 
to this activity. This may have offset the potential ben-
efits of deeper engagement. Conversely, NT, although 
more familiar and less demanding, may have encouraged 
rehearsal and organisation without necessarily stimulat-
ing higher-order knowledge transformation. In line with 
generative learning theory, both tasks can be seen as 
active strategies that prompt learners to produce rather 
than merely receive information; however, the effective-
ness of these strategies likely depends on prior familiarity 
and on the scaffolding provided.

The qualitative data showed students generally pre-
ferred NT over question creation as a learning method. 
However, those who began by creating MCQs showed 

Table 2  Themes for choosing NT vs. MCQ creation with number 
of exemplar quotes
The reason for 
preference

Students’ quotes

Opinions on MCQ
Interesting & 
creative form of 
learning

“Composing questions was more enjoyable for me 
because I could be creative and get into the role of a 
therapist”
“Is more interesting and less monotonous than tak-
ing classic class notes”

Effectiveness of the 
method

“This is an innovative and, in my opinion, more effec-
tive method of learning [than NT], because it stimu-
lates our creativity, we can imagine life situations 
that fit the issue, and based on this we can make con-
clusions and remember the issue in the long run.”
“Creating questions was a better way for me to repeat 
the material after class”
“They make me think typically in terms of the exam”
“A question is created shorter (than NT) and contains 
condensed knowledge on a given topic”

Opinions on NT
Effectiveness of the 
method

“The notes force us to create such a “mental shortcut” 
on the issues, which not only can be used for learn-
ing, but the very reading of such content makes us 
often able to add the rest on our own, which we 
associate from the class or from another source.”
“For me, creating notes is a longer [than MCQ], but 
consequently a more effective way of learning.”
“More knowledge in less effort.”
 “[notes] seem to me to activate the student’s atten-
tion and memory more.”
 “By NTs, I remember more and repeat the material 
more. NT is useful for further study for an exam.”

Student-friendly 
method

“I have been choosing this form for many years and 
perhaps it is a matter of habit and convenience.”
“I learn more easily when I can use my own form 
of language and not come up with false answers 
(distractions) that I could accidentally remember.”
“Can be easily shared with others”
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a higher preference for this method and for many this 
was the first time they had ever created MCQs. Indeed, 
the “exposure effect” demonstrates that people tend to 
develop a preference for things merely because they are 
familiar with them [21]. Therefore, we assume that those 
who started with creating MCQs might have developed 
a slightly greater preference for this method due to their 
greater initial familiarity with it.

Interpreting our findings within Kirkpatrick’s evalua-
tion framework, this study primarily addressed Level 1 
(students’ reactions and preferences) and Level 2 (learn-
ing outcomes as reflected in examination performance) 
[22]. No significant differences were observed at the 
learning level, although as discussed above, differences 
emerged in student preferences. Higher levels of the 
framework, including behaviour and long-term out-
comes, were beyond the scope of this trial but remain 
important areas for future investigation.

The literature also suggests that students’ attitudes 
towards composing MCQs as a learning task are mixed. 
Our research is one more in which students, despite cre-
ating valid questions, underestimated their educational 
value [23]. Students often express a dislike for compos-
ing MCQs as a learning task. This can be attributed to 
several factors. Firstly, creating MCQs requires a higher 
cognitive load than simply answering them. Students 
must not only understand the material but also apply it 
in a way that creates a valid question and plausible dis-
tractors [24]. This can be challenging and time-consum-
ing, leading to frustration. Students may feel that the task 
does not contribute to their learning. Further, they may 
perceive the creation of MCQs as a teacher’s responsibil-
ity, not a learning activity [25]. Therefore education of the 
benefits of MCQ creation must be explained to the stu-
dents before integrating this method into curricula.

On the other hand, research suggests that students 
have positive attitudes towards composing MCQs, which 
they see as an effective learning strategy that promotes 
higher-order thinking and deep learning. It encourages 
students to think critically about the material, under-
stand it deeply, and apply it in a new context [26]. Fur-
thermore, students appreciate the opportunity to actively 
engage with the material and take ownership of their 
learning. However, it is important to note that the effec-
tiveness and enjoyment of this method can vary depend-
ing on the individual student’s learning style, the subject 
matter, and the way the task is implemented [3]. It seems 
that, in the case of our study, the obligatory nature of the 
task and the specificity of the subject could have resulted 
in a reluctant attitude of students towards compos-
ing MCQs. Perhaps giving individuals the possibility to 
choose their preferred method of learning in the future 
could potentially improve exam performance and this 
personalised preference approach should be considered 

in future studies. A notable strength of our study is that it 
fills a knowledge gap concerning learning support meth-
ods amongst the Polish physiotherapy student. However, 
it is important to note that our study design allows for a 
comparison between NT and MCQ creation but does not 
directly evaluate the independent effectiveness of each 
method on examination results. While numerous stud-
ies have emphasised the efficacy of both tools in aiding 
learning [6, 27, 28] our research design does not pro-
vide a direct demonstration of this efficacy in this nar-
row head-to-head setting. The results seen in this study 
here may be related to the subject matter of the seminars 
(non-clinical content). The seminar topics included com-
plex content related to understanding the patient-medical 
practitioner relationship, which can be quite challenging 
for first-year students.

An additional consideration for future research and 
educational practice is the impact of generative artificial 
intelligence (AI) on learning tasks. The growing avail-
ability of tools capable of rapidly producing essays, sum-
maries, or MCQs raises questions about the continued 
viability of take-home assignments as authentic measures 
of student effort. Although AI solutions show promise 
in generating MCQs, particularly for educational pur-
poses, the validity of AI-generated content, especially 
in medical education, remains under-researched and is 
highly dependent on the quality of the prompt. Despite 
the mixed results and the need for expert oversight, AI 
tools remain still a valuable and time-saving resource for 
developing MCQs [29].

While AI can affect both NT and MCQ creation, it is 
particularly relevant to tasks completed outside of class 
without supervision. This underscores the need for edu-
cators to critically appraise how generative AI may alter 
students’ engagement with these strategies. In the short 
term, institutions may rely on AI-detection software to 
identify unauthorised use, though such tools remain 
imperfect and should not replace thoughtful task design. 
One potential solution is to integrate these activities into 
in-class or supervised settings, where students can still 
benefit from the cognitive processes of generation and 
elaboration while maintaining accountability. Another 
promising direction may be to use student-generated 
MCQs not only as a learning task but also as part of peer-
testing or formative assessments, ensuring accountability, 
authenticity and pedagogical value. Ultimately, fostering 
students’ ability to critically evaluate the outputs of AI 
tools is likely to become a core competency of health pro-
fessional education in the years ahead.

Limitations
Several limitations of this study should be acknowledged. 
First, while the cluster-randomised crossover design 
reduced some sources of bias, the study was conducted 
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within a single institution and on a single course, which 
may limit generalisability of the findings to other disci-
plines, universities, or cultural contexts. Second, the 
sample consisted exclusively of first-year physiotherapy 
students. Their relative inexperience with higher educa-
tion and with self-directed learning strategies may have 
influenced both their performance and their preferences, 
particularly in relation to MCQ creation, which was 
unfamiliar to many. Third, although the crossover design 
is a strength, the study was not powered to detect very 
small differences between note-taking and MCQ cre-
ation, and the use of cluster randomisation by discussion 
group introduced potential intra-cluster correlation. This 
may have reduced the effective sample size and statisti-
cal power to detect differences at the 5% level. Fourth, 
although we collected valuable qualitative data, the sur-
vey relied on self-report and voluntary participation 
(77.5% response rate). It is possible that non-respondents 
differed systematically from respondents in their learning 
preferences or experiences, which could have biased the 
findings. Finally, as the intervention was embedded in a 
compulsory course, students may have been motivated 
more by the need to fulfil requirements than by genuine 
engagement with the learning strategies. This obligatory 
nature could have influenced both their performance and 
their attitudes. Future research should consider multi-site 
trials, larger sample sizes, inclusion of different health 
professions, and alternative designs that allow for evalu-
ation of long-term retention and transfer of knowledge.

Conclusion
Educators should consider offering both NT and MCQ 
creation to students, thereby catering to diverse learn-
ing preferences and enhancing the overall educational 
experience. Allowing students to choose their preferred 
learning method may positively influence their engage-
ment and subsequent examination performance and this 
approach should be examined in future studies. In addi-
tion, the implementation of a student-centred teaching 
model could be effective in learning and retaining knowl-
edge and developing competencies as health profession-
als [30, 31].
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