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ABSTRACT

Health professions education increasingly requires teaching approaches that develop critical thinking, clinical reasoning,
collaboration and practice-ready competencies. This study determined the association between innovative teaching and learning
strategies and academic performance among undergraduate Health Sciences students at Masinde Muliro University of Science and
Technology, Kenya. The study was anchored in Social Cognitive Theory, which posits that knowledge is actively constructed
through social interaction, collaboration, and meaningful engagement with authentic learning tasks rather than passively received
through didactic instruction. From this theoretical perspective, innovative teaching strategies such as Problem-Based Learning, Peer-
Assisted Learning, Case-Based Learning, Collaborative Learning and Interprofessional Education create social learning
environments in which students co-construct knowledge, learn from peers and instructors, and develop shared understandings of
clinical practice. An institution-based analytical cross-sectional design was employed. Using stratified random sampling, 223
students were selected from nine undergraduate Health Sciences programmes. Data were collected using a structured self-
administered questionnaire and analysed using frequencies, percentages, weighted scores and Pearson's Chi-square tests at a
significance level of p < .05. Most respondents were aged 20-24 years (90.6%), while 49.8% were third-year students. The most
frequently utilised strategies were Peer-Assisted Learning (80.8%), Problem-Based Learning (76.7%), Evidence-Based Medicine
(75.4%), Flipped Classrooms (74.9%) and Interprofessional Education (74.8%). Students generally perceived innovative strategies
as beneficial: 85.7% agreed that peer collaboration enhanced critical thinking, 80.3% reported improved knowledge and skills
retention, and 76.2% indicated improved classroom and practical performance. Overall, 97.4% of respondents were classified as
having good academic performance. Significant associations were established between academic performance and Problem-Based
Learning, Interprofessional Education, Skills-Based Laboratory Learning, Flipped Classrooms, Case-Based Learning, Collaborative
Learning, Evidence-Based Medicine and Peer-Assisted Learning (p < .05). However, Computer-Assisted Learning, Community-
Based Education, Simulation-Based Learning, Gamification, and Social Media and Online Learning were not significantly
associated with performance (p > .05). Consistent with Social Cognitive Theory, the strategies demonstrating the strongest
associations were those that fostered social interaction, collaborative knowledge construction and authentic, context-rich learning
experiences. The study concluded that the association between innovative teaching strategies and academic performance was
strategy-specific, with structured, socially interactive, learner-centred and practice-oriented approaches demonstrating the strongest
relationships. MMUST should strengthen faculty development, skills laboratories, digital infrastructure and the systematic
integration of effective innovative strategies across Health Sciences curricula.

Keywords: Academic Performance, Health Professions Education, Innovative Teaching Strategies, Undergraduate Students,
Problem-Based Learning, Social Constructivism, Kenya

I. INTRODUCTION

Health professions education plays a fundamental role in preparing competent healthcare professionals capable
of delivering safe, evidence-based, and patient-centered care. The rapid evolution of healthcare systems, emerging
disease patterns, technological innovations, and increasing patient expectations have created a growing demand for
graduates who possess not only strong theoretical knowledge but also critical thinking, clinical reasoning,
communication, teamwork, and lifelong learning skills. Consequently, institutions of higher learning are progressively
transitioning from traditional teacher-centered approaches toward innovative, learner-centered pedagogies that actively
engage students in the learning process and promote the development of professional competencies (Zhang et al., 2022).
The best method for providing an in-depth education in the health sciences is thought to be an integrated strategy that
incorporates a variety of innovative teaching and learning techniques. Research has shown that a comprehensive strategy
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that incorporates PBL, simulations, ICT-based learning and CBE offers students a comprehensive learning experience
that equips them with the intricacies of the healthcare industry (Biggs & Tang, 2011).

The use of innovative teaching techniques has been steadily rising in the African setting. PBL's application in
Ugandan medical schools found that students' analytical and collaborative abilities significantly improved (Cook et al.,
2013). Students in South African health sciences programs are now more ready for clinical placements because of the
addition of skills laboratories and simulations (Mothiba et al., 2020). Notwithstanding these developments, issues with
faculty preparation and resource constraints continue to exist, which have an impact on the reliability and calibre of
these innovative teaching practices (Frambach et al., 2017).

In Kenya, studies have shown that there are major obstacles to the full implementation of approaches like
problem-based learning (PBL), ICT-based learning, and community-based education, even if Kenyan universities like
MMUST are starting to include them. According to Wambugu et al. (2013), the restricted availability of technology and
poor simulation labs are two factors impeding the wider use of these tactics. Furthermore, to guarantee that teachers are
prepared to apply these cutting-edge techniques successfully, stronger faculty development initiatives are required
(Mendenhall & Tangelder, 2016; Amolloh et al., 2018). However, ICT-based learning in the health sciences is still in
its early phases of adoption in Kenya. Gikandi (2021) study demonstrated that e-learning can help close the educational
gaps, but there are still a lot of obstacles to overcome, like internet connectivity and digital literacy.

PBL is becoming more and more popular as an innovative teaching method throughout the African continent,
including Kenya. Despite implementation’s logistical hurdles, students expressed satisfaction with PBL's involvement
and practical application of information (Katwa et al., 2018). CBE is being added to health sciences curricula in Kenya
in order to expose students to real-world health issues. However, Okube et al. (2022) noted that major obstacles to the
successful use of CBE are logistical in nature, including transportation and coordinating with community health centres.
According to a study by Kavinya et al. (2023), although simulation-based training is beneficial for students, its efficacy
and scalability are constrained by a lack of resources and qualified individuals. While Kenyan universities are working
to put these integrated ideas into practice, in order to get the best results, issues with infrastructure, money and faculty
preparation must be resolved (Kiguli-Malwadde et al., 2022).

1.1 Statement of the Problem

Health Sciences education is expected to produce graduates who possess strong theoretical knowledge, clinical
competence, critical-thinking ability, problem-solving skills and readiness for collaborative professional practice.
However, conventional lecturer-centred teaching may not adequately develop these competencies, prompting
universities to adopt innovative approaches such as Problem-Based Learning, Case-Based Learning, Simulation-Based
Learning, Flipped Classrooms, Peer-Assisted Learning, Interprofessional Education and technology-supported learning.
Although international evidence suggests that these strategies can improve theoretical knowledge, practical skills,
engagement and student satisfaction, their effectiveness depends on the quality, frequency and context of
implementation, and no single strategy has been demonstrated to be universally superior (Zhang et al., 2024). Evidence
from African institutions remains limited and geographically uneven, with many studies focusing on students’
perceptions or individual teaching strategies rather than objective academic outcomes across multidisciplinary Health
Sciences programmes (Ghani et al., 2025).

In Kenya, studies have reported positive attitudes towards e-learning and simulation-based instruction, but
unreliable internet connectivity, inadequate simulation facilities, limited digital resources and insufficiently trained
instructors continue to constrain implementation (Kabare et al., 2022; Kavinya et al., 2023). At MMUST, several
innovative teaching and learning strategies have been introduced within undergraduate Health Sciences programmes;
however, limited empirical evidence exists regarding their level of utilisation and whether individual strategies are
significantly associated with student academic performance. Without such evidence, curriculum planners and lecturers
may be unable to determine which approaches should be strengthened, modified or prioritised when allocating limited
educational resources. This study therefore sought to determine the association between innovative teaching and
learning strategies and academic performance among undergraduate Health Sciences students at MMUST.

1.2 Research Objectives
To determine the association of innovative —teaching learning strategies on student academic performance in
undergraduate Health Sciences at MMUST

1.3 Research Hypotheses
Ho: Innovative teaching learning strategies has no statistically significant association with undergraduate health
science student academic performance
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Il. LITERATURE REVIEW

2.1 Theoretical Review

This study was anchored in Albert Bandura’s Social Cognitive Theory (SCT), which explains learning and
behaviour as outcomes of the reciprocal interaction among personal cognitive factors, behaviour and the social
environment. This interaction, referred to as reciprocal determinism, suggests that students do not acquire knowledge
and skills solely through direct instruction; they also learn by observing, imitating and modelling the behaviours of
lecturers, clinical instructors and peers. Through observational learning, students evaluate the actions of others and the
consequences associated with those actions before adopting similar behaviours. SCT further emphasises self-efficacy,
defined as an individual’s belief in their ability to organise and perform the actions required to achieve a particular
outcome. Students with strong academic and clinical self-efficacy are more likely to participate actively, persist when
confronted with difficult learning tasks and apply acquired knowledge and skills effectively (Bandura, 1986, 2001).

SCT was relevant to this study because innovative teaching and learning strategies create social and experiential
environments in which students observe, practice, receive feedback and develop confidence in their academic and
clinical abilities. Strategies such as Problem-Based Learning, Peer-Assisted Learning, Simulation-Based Learning,
Interprofessional Education and collaborative learning enable students to model effective behaviours, learn from peers
and instructors, and strengthen their self-regulation and self-efficacy. Similarly, encouragement, constructive feedback,
peer support and successful task performance may motivate students to sustain learning behaviours that contribute to
improved academic performance. Contemporary applications of SCT in education affirm that self-efficacy, goals,
outcome expectations and environmental support influence students’ motivation, effort, persistence and achievement
(Schunk & DiBenedetto, 2020). The theory therefore provided an appropriate framework for explaining how students’
cognitive beliefs, interactions with peers and faculty, and exposure to innovative teaching environments jointly
influenced their learning behaviours and academic performance.

2.2 Empirical Review

Innovative teaching and learning strategies have become increasingly important in health professions education
because conventional lecture-based approaches may not adequately develop the clinical reasoning, problem-solving,
teamwork and practical competencies required in modern healthcare. These strategies include Problem-Based Learning
(PBL), Case-Based Learning (CBL), Simulation-Based Learning (SBL), Flipped Classrooms, Peer-Assisted Learning
(PAL), Interprofessional Education, Evidence-Based Medicine, Community-Based Education and technology-
supported learning. A network meta-analysis involving 80 randomised controlled trials and 6,180 medical students
established that innovative approaches generally produced better learning outcomes than lecture-based instruction. CBL
was particularly effective in improving theoretical examination scores, PBL enhanced practical performance, and SBL
produced high student satisfaction. However, differences among the strategies were relatively small, while variations in
their design, duration and assessment methods limited identification of a universally superior approach (Zhang et al.,
2024).

Problem-Based Learning, Case-Based Learning, Peer-Assisted Learning and collaborative learning improve
academic performance by actively involving students in knowledge construction and application. PBL and CBL expose
students to realistic clinical problems that require them to integrate knowledge from different disciplines, identify
learning needs and develop evidence-based solutions. The network meta-analysis by Zhang et al. (2024) ranked PBL
and CBL among the most effective approaches for improving the quality and effectiveness of medical education.
Similarly, evidence from African medical schools indicates that PBL, peer learning and mentorship can strengthen
critical thinking, clinical reasoning and self-directed learning (Ghani et al., 2025). Nevertheless, the academic benefits
of these approaches depend on well-designed clinical cases, clearly defined learning objectives, trained facilitators and
structured feedback. Poorly facilitated group activities may result in unequal participation, dissemination of inaccurate
information and excessive cognitive demands, particularly among students with limited prior clinical knowledge.

Simulation-Based Learning and Skills-Based Laboratory Learning provide safe environments in which students
can practise clinical procedures, receive immediate feedback and repeat tasks without exposing patients to avoidable
risks. A systematic review and meta-analysis of 51 trials involving 4,696 participants found that virtual patient
simulations produced knowledge outcomes comparable to traditional teaching but substantially improved clinical and
procedural skills (Kononowicz et al., 2019). Similarly, Zhang et al. (2024) identified simulation as one of the most
effective strategies for enhancing practical learning and student satisfaction. Despite these benefits, simulation requires
adequately equipped laboratories, trained instructors, appropriate scenarios and regular maintenance of equipment. In
Kenya, Kavinya et al. (2023) found that simulation-based teaching was not applied uniformly across selected Kenya
Medical Training College campuses because of inadequate infrastructure and insufficiently trained instructors. This
suggests that the influence of simulation on academic performance may depend on the quality and consistency of its
implementation.
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Technology-supported strategies, including flipped classrooms, computer-assisted learning, online learning,
multimedia instruction and gamification, increase flexibility and allow students to access learning resources beyond the
conventional classroom. A meta-analysis of 28 comparative studies found that flipped classrooms produced a significant
improvement in learning outcomes compared with traditional instruction, particularly when pre-class materials were
reinforced through quizzes and interactive classroom activities (Hew & Lo, 2018). Gamification may similarly improve
motivation and engagement by incorporating challenges, feedback and rewards, although its effect depends on alignment
with learning objectives rather than entertainment alone (Dichev & Dicheva, 2017). In Kenya, health sciences students
generally demonstrated positive knowledge, attitudes and practices towards e-learning, but effective participation was
affected by technological and contextual challenges (Kabare et al., 2022). Consequently, access to reliable internet,
digital devices, technical support and faculty competence remains essential for these strategies to improve performance.

Within Africa, innovative learning strategies show considerable potential to improve critical thinking, clinical
reasoning, self-directed learning and readiness for professional practice. However, available evidence is geographically
uneven, dominated by studies from a few countries and frequently based on students’ perceptions rather than objective
academic or clinical outcomes. Ghani et al. (2025) further observed that much of the African evidence uses cross-
sectional designs, making it difficult to determine the long-term effects of innovative teaching approaches. Kenyan
studies have mainly examined individual strategies, such as e-learning or simulation, within particular programmes or
institutions (Kabare et al., 2022; Kavinya et al., 2023). Limited evidence therefore exists on the combined association
of multiple innovative teaching and learning strategies with academic performance across multidisciplinary
undergraduate Health Sciences programmes. This contextual and methodological gap justified examining the
association between innovative teaching strategies and student academic performance at MMUST.

I11. METHODOLOGY

3.1 Research Design

This study employed an institution-based analytical cross-sectional study design to assess the utilization of
innovative teaching and learning strategies and their influence on academic performance among undergraduate Health
Sciences students at Masinde Muliro University of Science and Technology (MMUST), Kenya. A cross-sectional design
was appropriate because it enables assessment of existing educational practices and examination of associations between
exposure variables and outcomes at a specific point in time (Setia, 2016).

3.2 Study Area

The study was conducted at Masinde Muliro University of Science and Technology (MMUST), a public
university located in Kakamega County, western Kenya. The university offers undergraduate Health Sciences programs
through the School of Medicine and other academic units, including Bachelor of Medicine and Bachelor of Surgery
(MBChB), Bachelor of Nursing and Midwifery, Bachelor of Science in Clinical Medicine, Bachelor of Science in Public
Health, Bachelor of Science in Physiotherapy, Bachelor of Science in Medical Laboratory Science, Bachelor of Science
in Nutrition and Dietetics, Bachelor of Science in Medical Education, and Bachelor of Science in Optometry and Vision
Sciences. The Health Sciences programs at MMUST are competency-based and integrate multiple teaching approaches,
including classroom-based instruction, laboratory practical sessions, clinical skills training, simulation-based learning,
hospital rotations, community-based education, and technology-supported learning. The institution is equipped with
skills laboratories, simulation facilities, computer laboratories, and electronic learning platforms that support diverse
instructional approaches. In addition, the university maintains collaborations with healthcare facilities where students
undertake clinical training and community-based learning activities. These characteristics provided an appropriate
environment for evaluating innovative teaching practices and their influence on students’ academic outcomes.

3.3 Study Population

The study population consisted of undergraduate students enrolled in Health Sciences programs at MMUST
during the 2024/2025 academic year. According to university records, approximately 745 undergraduate students were
enrolled in eligible Health Sciences programs during the study period. The programs included Medicine, Nursing and
Midwifery, Clinical Medicine, Public Health, Physiotherapy, Medical Laboratory Science, Nutrition and Dietetics,
Medical Education, and Optometry and Vision Sciences. The present study focused exclusively on undergraduate
students because they were the direct recipients of the teaching and learning strategies under investigation and were
therefore best positioned to provide information regarding their implementation and perceived influence on academic
performance.
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3.4 Eligibility Criteria

Students were eligible for inclusion if they were registered undergraduate Health Sciences students at MMUST,
were in the second to sixth year of study, had participated in classroom and/or clinical learning activities, and provided
informed consent to participate. Students were excluded if they were enrolled in non-health-related programmes, were
unavailable during the data collection period, declined participation, or submitted questionnaires with substantial
missing information that affected analysis.

3.5 Sampling procedure and Sample Size Determination
3.5.1 Sampling procedure

A stratified random sampling approach was used to ensure representation of students from all undergraduate
Health Sciences programs. Students were first categorized into strata according to their respective academic programs.
The strata included Medicine, Nursing and Midwifery, Clinical Medicine, Public Health, Physiotherapy, Medical
Laboratory Science, Nutrition and Dietetics, Medical Education, and Optometry and Vision Sciences. Proportionate
allocation was applied to determine the number of participants selected from each program based on enrolment size.
Subsequently, simple random sampling was conducted within each program to select individual participants. This
approach enhanced representativeness and reduced potential selection bias by ensuring that students from different
academic disciplines were adequately represented.

3.5.2 Sample size determination

The sample size for this study was determined using the Yamane formula (1967) to compute the sample size
from the target population of 870. Using the formula, sample is shown in Table 1. Using a 95% confidence level and a
5% margin of error, the estimated sample size was calculated. An allowance was considered for possible non-response
and incomplete questionnaires. During the data collection period, 223 fully completed questionnaires were obtained and
included in the final analysis.

Table 1

Showing the sampling frame of the study
No Department Faculty prop Faculty n Student prop Student n
1 Medical laboratory science 0.184 9 0.114 35
2 Health professional education 0.096 5 0.007 2
3 Nutrition 0.072 4 0.067 20
4 Nursing 0.256 13 0.336 102
5 Clinical medicine 0.032 2 0.107 33
6 Medicine 0.216 11 0.082 25
7 Physiotherapy 0.04 2 0.083 25
8 Public Health 0.048 2 0.106 32
9 Optometry and vision sciences 0.056 3 0.098 30

Total 1 49 1.000 304

3.5.3 Study Variables

The dependent variable was students’ academic performance. Academic performance was assessed using
students’ reported academic outcomes and performance-related indicators included in the questionnaire. For analysis,
performance was categorized into good and poor performance based on predetermined scoring criteria. The main
independent variable was utilization of innovative teaching and learning strategies. These strategies included Problem-
Based Learning (PBL), Computer-Assisted Learning (CAL), Interprofessional Education (IPE), Community-Based
Education (CBE), Simulation-Based Learning (SBL), Skills-Based Laboratory Learning (SKLL), Flipped Classroom
(FC), Case-Based Learning (CBL), Gamification, Collaborative Learning, Social Media and Online Learning, Evidence-
Based Medicine (EBM), and Peer-Assisted Learning (PAL). Demographic characteristics, including age, gender,
program of study, and year of study, were considered explanatory variables that could influence students’ perceptions
and academic performance.

3.6 Data Collection Instruments and Procedures

Data were collected using a structured self-administered questionnaire developed from the study objectives and
reviewed literature on innovative approaches in health professions education. The questionnaire consisted of four
sections: demographic characteristics, utilization of innovative teaching strategies, perceived influence of innovative
strategies on academic performance, and academic performance indicators. The utilization of innovative teaching
strategies was assessed using a five-point Likert scale ranging from 1 = Never to 5 = Always. The assessed strategies
included learner-centered approaches such as PBL, PAL, EBM, FC, and collaborative learning, as well as technology-
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supported approaches including CAL, online learning, and gamification. Students’ perceptions regarding the influence
of innovative teaching strategies were evaluated through statements assessing improvement in academic performance,
clinical skills development, motivation, knowledge retention, confidence, critical thinking, problem-solving abilities,
participation, and effectiveness of digital learning approaches. Responses were rated on a five-point Likert scale ranging
from 1 = Strongly Disagree to 5 = Strongly Agree. Data collection was conducted after obtaining ethical approval and
institutional authorization. Research assistants were trained on study procedures, participant recruitment, administration
of questionnaires, and ethical requirements. Eligible students were informed about the study objectives, and those who
provided written informed consent completed the questionnaires anonymously.

3.6.1 Validity and Reliability of the Instrument

The validity of the questionnaire was ensured through expert review and pilot testing. Experts in health
professions education and research methodology reviewed the instrument to determine whether the items adequately
captured the study objectives and represented relevant dimensions of innovative teaching and learning strategies.
Construct validity was strengthened by aligning questionnaire items with established educational concepts related to
learner-centered, experiential, collaborative, and technology-supported learning approaches. Reliability was assessed
during pilot testing using Cronbach’s alpha coefficient to determine internal consistency of the questionnaire items. A
Cronbach’s alpha value of >0.70 was considered acceptable. Items identified as unclear or reducing reliability were
reviewed and modified before the final data collection.

3.7 Data Management and Statistical Analysis

Completed questionnaires were reviewed for completeness, coded, and entered into the Statistical Package for
Social Sciences (SPSS) for analysis. Data cleaning procedures were conducted to identify inconsistencies, missing
values, and entry errors before analysis. Descriptive statistics including frequencies and percentages were used to
summarize demographic characteristics and utilization patterns of innovative teaching strategies. Weighted scores were
calculated from Likert-scale responses to determine the overall utilization level of each teaching strategy. Students’
perceptions regarding the influence of innovative teaching strategies on academic performance were summarized using
frequencies, percentages, and weighted scores. Academic performance was categorized into good and poor performance
based on predefined criteria. Inferential analysis was conducted using Chi-square tests to determine associations
between innovative teaching strategies and academic performance. Statistical significance was considered at a p-value
<0.05. Findings were presented using tables, figures, frequencies, percentages, and test statistics.

3.8 Ethical Considerations

Ethical approval was obtained from the relevant Institutional Ethics Review Committee before commencement
of the study. Permission to conduct the study was obtained from MMUST administrative authorities. Participation was
voluntary, and all participants provided informed consent before completing the questionnaire. Participants were
informed about the study objectives, procedures, potential benefits, and their right to withdraw at any stage without
consequences. Confidentiality and anonymity were maintained throughout the research process. No personal identifiers
were collected, and questionnaires were coded to protect participant privacy. Data were securely stored and accessed
only by the research team. The study adhered to ethical principles of autonomy, beneficence, non-maleficence, and
justice. Participants were treated fairly and respectfully regardless of their academic programme or demographic
characteristics.

IV. FINDINGS & DISCUSSION

4.1 Demographic characteristics of respondents

Table 2 presents the demographic characteristics of the 223 undergraduate health-sciences students who
participated in the study. The respondents were drawn from different age groups, genders, academic programmes and
years of study. This diversity was important because students’ exposure to innovative teaching and learning strategies
may vary according to their programme, stage of training and prior learning experiences. However, the demographic
results are descriptive and do not, by themselves, demonstrate that age, gender, programme or year of study influenced
academic performance. Regarding age, most respondents, 202 (90.6%), were aged 2024 years, while 15 (6.7%) were
below 20 years. Only five (2.2%) were aged 25-29 years, and one (0.4%) was above 30 years. This shows that the study
predominantly represented young adults within the conventional undergraduate age range. The finding is comparable to
a Kenyan study by Dossajee et al. (2016), which reported that medical students were largely in their early to mid-
twenties. The concentration of respondents within a relatively narrow age range may reduce age-related variability in
their learning experiences. Nevertheless, the limited representation of mature students means the findings may not
adequately capture the experiences of older learners who may have different professional experiences, family
responsibilities and approaches to self-directed learning.
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In relation to gender, males constituted 117 (52.5%) of the respondents, females accounted for 97 (43.5%),
while nine (4.0%) preferred not to disclose their gender. The relatively small difference between male and female
representation suggests that the study captured perspectives from both groups. This is useful because some studies have
reported possible gender differences in learning preferences, although the evidence remains inconsistent. For example,
Hernandez-Torrano et al. (2017) found some differences in visual and sequential learning preferences between male and
female medical students but cautioned that these preferences did not consistently predict performance. Therefore, the
gender distribution strengthened the inclusiveness of the study, but further inferential analysis would be necessary before
concluding that gender was associated with students’ academic performance or perceptions of innovative teaching
strategies.

The respondents were drawn from nine health-sciences programmes, indicating broad multidisciplinary
representation. Bachelor of Nursing and Midwifery students formed the largest group, with 54 (24.2%), followed by
BSc Clinical Medicine with 31 (13.9%), BSc OPV with 28 (12.6%), BSc Physiotherapy with 24 (10.8%) and BSc
Nutritional Sciences with 22 (9.9%). Other respondents were enrolled in MBChB, 19 (8.5%); Medical Laboratory
Science, 16 (7.2%); Public Health, 15 (6.7%); and Medical Education, 14 (6.3%). This multidisciplinary composition
was particularly appropriate for examining innovative teaching strategies because health-professions education
increasingly emphasises interprofessional and collaborative learning. The World Health Organization (2010)
recommends that students from different health professions learn with, from and about one another to strengthen
teamwork and collaborative practice. Similarly, Reeves et al. (2016) found that interprofessional education generally
improves learners’ attitudes, collaborative knowledge and teamwork skills. Nevertheless, because nursing students
constituted the largest group, the aggregated results may reflect their experiences more strongly than those of
programmes with fewer respondents.

Concerning the year of study, nearly half of the respondents, 111 (49.8%), were in the third year, while 50
(22.4%) were in the second year and 46 (20.6%) were in the fourth year. Only 14 (6.3%) were in the fifth year and two
(0.9%) were in the sixth year. The dominance of students in the second to fourth years suggests that most respondents
had sufficient exposure to university teaching methods and could meaningfully assess innovative strategies such as
problem-based, simulation-based, case-based, flipped-classroom and collaborative learning. Research indicates that
students’ learning needs and experiences may change as they progress from preclinical instruction to advanced clinical
training (Liew et al., 2015). The small number of fifth- and sixth-year students, however, means that perspectives arising
from extensive clinical exposure were less strongly represented. Consequently, subsequent analyses should consider
programme and year of study as possible confounding variables when interpreting the association between innovative
teaching strategies and academic performance.

Table 2
Demographic characteristics of respondents (n = 223)

Variable Category Frequency (N) Percent (%)
<20 15 6.7
20-24 202 90.6

Age Group (years) 55 59 5 59
>30 1 0.4

Total (Age Group) 223 100
Male 117 52.5

Gender Female 97 43.5
Prefer not to say 9 4

Total (Gender) 223 100
Bachelor of Medicine & Surgery (MBChB) 19 8.5
BSc. Clinical Medicine 31 13.9
BSc. Medical Education 14 6.3
Bachelor of Nursing & Midwifery 54 24.2

Program of Study BSc. Public Health 15 6.7
BSc. Physiotherapy 24 10.8
BSc. OPV 28 12.6
BSc. Nutritional Sciences 22 9.9
BSc. Medical Laboratory Science 16 7.2

Total (Program of Study) 223 100
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Second Year 50
Third Year 111
Year of Study Fourth Year 46
Fifth Year 14
Sixth Year 2
Total (Year of Study) 223

4.2 Descriptive analysis of the influence of clinical strategies on students’ performance (N = 223)

The findings in Table 3 indicate that students generally held positive perceptions regarding the influence of
innovative clinical teaching strategies on their academic and practical performance. Most items recorded weighted
scores above 70% of the maximum possible score, suggesting a favorable evaluation of these approaches. The most
highly rated statement was that collaboration with peers enhances critical thinking, with 85.7% of students agreeing or
strongly agreeing. This suggests that students value opportunities to work together, exchange ideas, and learn from one
another, which they perceive as important for developing critical thinking skills. Similarly, “Pre-class materials are
helpful” and “Performance is better with innovative strategies” both attained weighted scores of 874 (78.4%), while
“Simulation-based learning improves skills”, “Motivated to learn using innovative strategies”, and “Retain knowledge
and skills longer with innovative strategies” each recorded weighted scores of 861 (77.3%). These findings suggest that
students recognize the value of preparatory learning materials, simulation activities, and innovative pedagogical
approaches in enhancing learning outcomes, motivation, and knowledge retention. Regarding overall academic
achievement, 76.2% of respondents agreed or strongly agreed that innovative clinical strategies had improved their
overall performance in both classroom and practical settings, yielding a weighted score of 851 (76.4%). Furthermore,
71.3% agreed or strongly agreed that these strategies made them feel more confident in their profession, with a weighted
score of 839 (75.2%). The statement “Innovative strategies enhance problem-solving and critical thinking skills”
achieved a weighted score of 833 (74.8%), with approximately 73.1% of respondents expressing agreement. Likewise,
67.7% of students agreed that innovative strategies encouraged active participation in class, resulting in a weighted score
of 814 (73.0%).

Technology-enhanced learning approaches received moderately positive ratings. Interactive online modules
improve learning recorded a weighted score of 790 (70.9%), while the use of e-learning or blended learning platforms
scored 789 (70.8%). Although these scores indicate favorable perceptions, a notable proportion of students remained
neutral, suggesting variability in experiences with digital learning modalities. The lowest-rated items related to the
frequency of implementation of certain innovative teaching approaches. Problem-Based Learning (PBL) sessions
recorded a weighted score of 730 (65.5%), with 43.9% of respondents remaining neutral. Similarly, Simulation-Based
Learning (SBL) activities are regularly part of training achieved the lowest weighted score of 713 (63.9%), with 39.9%
reporting neutrality and 18.8% expressing disagreement. These findings imply that while students perceive PBL and
SBL as beneficial, their integration into routine training may not be sufficiently consistent or widespread.

Table 3
Influence of clinical strategies on performance of students (N = 223)
Predictor Variable

28~ 8~ == o >®_ . |38 | ©
sfgfs Bz |ef |29¢|E% |z
S8 | & 2 = Stuw |35 | 22
&4 & z ® & < =3 | &
Pre-class materials helpful 3(1.3) 5(2.2) 32 (14.3) 99 (44.4) | 84 (37.7) 874 78.4

Simulation-based learning improves skills | 2 (0.9) 12 (5.4) 33 (14.8) 99 (44.4) | 77 (34.5) 861 77.3
Interactive online modules improve | 7 (3.1) 16 (7.2) 63 (28.3) | 82(36.8) | 54 (24.2) 790 70.9
learning
Collaboration with peers enhances critical | 3 (1.3) 4(1.8) 25(11.2) | 97(43.5) | 94(42.2) | 879 79.0
thinking
Performance better with innovative | 3 (1.3) 13 (5.8) 28 (12.6) | 90(40.4) | 89(39.9) | 874 78.4
strategies
Motivated to learn using innovative | 4 (1.8) 10 (4.5) 32 (14.3) | 110(49.3) | 67 (30.0) | 861 77.3
strategies
Actively participate in class through | 4 (1.8) 11 (4.9) 57 (25.6) | 97 (43.5) | 54 (24.2) | 814 73.0
innovative strategies
Retain knowledge and skills longer with | 4 (1.8) 73.1) 33(14.8) | 105(47.1) | 74(33.2) | 861 77.3
innovative strategies
Improved overall performance in class & | 5 (2.2) 11 (4.9) 37 (16.6) | 98(43.9) | 72(32.3) | 851 76.4
practical
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Innovative strategies enhance | 2(0.9) 11 (4.9) 47 (21.1) 94 (42.2) | 69 (30.9) 833 74.8
problem-solving & critical thinking
Feel more confident in profession due to | 5(2.2) 13 (5.8) 46 (20.6) | 86(38.6) | 73(32.7) | 839 75.2
innovative strategies
Frequently engage in PBL sessions 10 (4.5) | 21(9.4) 98 (43.9) 56 (25.1) | 38 (17.0) 730 65.5
SBL activities are regularly part of | 8(3.6) | 34(15.2) | 89(39.9) 56 (25.1) | 35(15.7) 713 63.9
training
Often use e-learning or blended learning | 11 (4.9) | 19 (8.5) 55 (24.7) 64 (28.7) | 74 (33.2) 789 70.8
platforms

4.3 Student’s performance

Further analysis classified performance into good and poor according to clinical assessment pass grade based
on 8 items and actual grade obtained by students. Students who agreed and scored on (>60%) or greater than 7 on
performance items and those who obtained (>50%) or greater on the actual grades were considered to have good
performance or scored (<60%) or less than 8 on performance items and those who scored (<50%) less than 8§ was
considered to have poor performance. Overall, the visual pattern in Figure 1 shows that the majority of students achieved
good academic performance (97.4%), while only a small proportion fell into the poor performance category as shown
in Figure 1. This imbalance indicates a positively skewed performance distribution, suggesting that most students were
able to meet or exceed the expected academic standards. The relatively low proportion of poor performance cases
implies that, in general, the learning environment and teaching strategies may be supporting satisfactory academic
achievement. However, the presence of a small group of students with poor performance highlights existing disparities
in learning outcomes. This suggests that while the overall system is effective for most students, targeted academic
support may still be necessary to address the needs of those who are struggling.

A representation of performance percentages
per category

2.60%

\

= Good = Poor

Figure 1
Student’s Performance

4.4 Association between Innovative Strategies Used Their Influence and Student Academic Performance in
Undergraduate Health Sciences

Table 4 presents the association between innovative teaching and learning strategies and the academic
performance of undergraduate Health Sciences students at MMUST. At the 5% significance level, significant
associations were found for PBL, IPE, all Skills-Based Laboratory Learning indicators, Flipped Classrooms, CBL,
Collaborative Learning, EBM and PAL. However, CAL, CBE, SBL, Gamification and Social Media and Online
Learning were not significantly associated with academic performance. The findings therefore indicate that the
relationship between innovative teaching strategies and academic performance was strategy-specific rather than
uniform. Since the Chi-square test establishes association only, the findings should not be interpreted as demonstrating
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that these strategies caused improvements in performance or indicating the direction of the relationships without
examining the corresponding cross-tabulations.

Problem-Based Learning demonstrated the strongest associations with academic performance. Teaching based
on real clinical conditions was significant, y*(4) = 49.203, p < .001, as were the promotion of critical-thinking skills,
v?(4) = 50.904, p < .001, and the practice of problem-solving skills, ¥*(4) = 60.444, p < .001. The problem-solving
component produced the largest Chi-square statistic in the table, suggesting that academic performance differed
substantially across its levels of utilization. These findings are consistent with Dolmans et al. (2016), who established
that PBL promotes deeper learning, clinical reasoning and long-term knowledge retention. They also support Hmelo-
Silver (2004) and Savery (2017), who argued that engagement with authentic problems enables students to integrate
theoretical knowledge with clinical practice. Nevertheless, Kirschner et al. (2006) cautioned that PBL may be less
effective when learners are given inadequate guidance. The significant results at MMUST therefore underscore the
importance of structured clinical problems, competent facilitation and timely feedback.

All three Flipped Classroom indicators were significantly associated with academic performance: active learner
responsibility, ¥*(4) = 21.711, p < .001; tailoring learning to students’ needs, ¥*(4) = 24.982, p < .001; and using
classroom time to emphasise clinical practice, ¥*(4) = 21.818, p <.001. This agrees with Hew and Lo (2018), whose
meta-analysis found that flipped classrooms improved examination performance, engagement and higher-order thinking
compared with traditional instruction. Betihavas et al. (2016) similarly reported that pre-class preparation created more
classroom time for active application of knowledge. The finding may be explained by the opportunity for students to
study foundational material before class and use face-to-face sessions for discussion, problem-solving and clinical
application. However, O’Flaherty and Phillips (2015) observed that the effectiveness of flipped learning depends on
students’ motivation, access to learning materials and completion of pre-class activities.

Significant associations were also obtained for CBL, ¥%(4) = 14.737, p = .005; Collaborative Learning, y*(4) =
17.785, p=.001; EBM, »*(4) = 15.007, p = .005; PAL, ¢*(4) = 16.550, p =.002; and IPE, ¥*(4) = 10.597, p =.031. The
CBL finding supports Thistlethwaite et al. (2012), who established that the use of clinical cases enhances knowledge
application, clinical reasoning and learner engagement. The PAL and Collaborative Learning results agree with Topping
(2005), Secomb (2008), and Zhang and Maconochie (2022), who found that structured peer interaction promotes active
participation, confidence and academic achievement. Similarly, the EBM result is consistent with Greenhalgh et al.
(2014), who argued that evidence-based instruction strengthens critical appraisal and clinical decision-making. The
significant IPE result supports Reeves et al. (2016), who demonstrated that interprofessional learning develops
communication, teamwork and collaborative problem-solving. Collectively, these findings are compatible with Social
Cognitive Theory because interaction with peers and instructors provides opportunities for observation, modelling,
feedback and development of academic self-efficacy.

Skills-Based Laboratory Learning was significantly associated with academic performance through lecturer
instruction, support and clarification, ¥*(4) = 11.503, p = .021; observation of learners’ performance, ¥*(4) = 9.876, p =
.043; and encouragement of critical thinking and experiential learning, ¥*(4) = 10.940, p = .027. These findings support
Cant and Cooper (2017) and Jeffries (2016), who demonstrated that structured practical instruction, repeated practice,
observation and feedback help learners connect theoretical knowledge with clinical procedures. The result also reflects
the value of direct supervision, through which lecturers can identify errors, provide immediate clarification and guide
students towards acceptable performance standards. Skills laboratories may therefore be most educationally valuable
when they involve active observation and corrective feedback rather than merely providing access to equipment.

In contrast, CAL, %*(4) = 3.781, p = .436, and Social Media and Online Learning, ¥*(4) = 5.108, p =.276, were
not significantly associated with academic performance. Although McCutcheon et al. (2015) and Regmi and Jones
(2020) found that digital learning improves flexibility and access to educational resources, the current findings suggest
that access to technology alone may not necessarily translate into differences in academic achievement. The absence of
significant associations may be related to unreliable internet connectivity, unequal access to digital devices, inadequate
faculty preparation or use of online platforms primarily for distributing notes rather than supporting interactive learning.
This interpretation agrees with Frehywot et al. (2013) and O’Doherty et al. (2018), who identified infrastructure
limitations and differences in digital literacy as major barriers to effective technology-enhanced learning.

CBE, y*(4) =4.292, p=.368; SBL demonstration and return demonstration, y*(4) =5.528, p=.237; SBL student
presentation, ¥*(4) = 5.733, p = .220; and Gamification, ¥*(4) = 4.943, p = .293, were also not significantly associated
with academic performance. These results contrast with literature indicating that simulation strengthens clinical
competence and confidence (Cant & Cooper, 2017), CBE promotes understanding of community health and social
determinants (Strasser et al., 2015), and gamification enhances motivation and knowledge retention (Dichev & Dicheva,
2017; van Gaalen et al., 2021). The divergence may reflect irregular implementation, limited exposure or insufficient
integration of these strategies into assessment. The thesis literature also indicates that simulation and CBE in Kenya are
constrained by high equipment costs, inadequate trained personnel, transportation difficulties and weak coordination
with community health facilities (Okube et al., 2022; Kavinya et al., 2023). Therefore, non-significance should not be
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interpreted as proof that the strategies are educationally ineffective; it may indicate that their implementation was
insufficient to produce measurable differences in academic performance.

Table 4
Chi square data analysis of innovative strategies used their influence on student academic performance in
undergraduate health sciences

Teaching and learning strategies e df P-value
Value

Problem-Based Learning | Teaching is based on real clinical conditions 49.203 | 4 <0.001

(PBL) Promote development of critical thinking skills 50.904 | 4 <0.001
Practice problem solving skills 60.444 | 4 <0.001

Computer Assisted Learning | Storing, notes-audio, and visual lessons, assignments, | 3.781 4 0.436

(CAL) access via internet, provide feedback

Interprofessional  Education | Developing skills and allowing students learn in groups 10597 | 4 0.031

(IPE)

Community-Based Education | Involving learners learn through interaction at the | 4.292 4 0.368

(CBE) community

Simulation Based Learning | Demonstration and return demonstration 5.528 4 0.237

(SBL) Student present what they have learn 5.733 4 0.220

Skills  Based Laboratory | Lecturer provide instructions support and clarification 11503 |4 0.021

Learning (SKLL) Observe learners’ performance behavior 9.876 4 0.043
Encourage critical thinking and experiential learning 10940 | 4 0.027

Flipped Classrooms (FC) Learners are active and responsible for their learning 21.711 | 4 <0.001
Learning is tailored to the needs of students 24982 | 4 <0.001
Learning takes a lot of time in class and emphasize on | 21.818 | 4 <0.001
clinical practice

Case-Based Learning (CBL) | Learners formulate their own understanding, based research | 14.737 | 4 0.005

Gamification Stimulates creativity and through games and visual | 4.943 4 0.293
exercises

Collaborative Learning Turning teaching experiences into interactive and | 17.785 | 4 0.001
collaborative experience

Social Media  &Online | Using dynamic multimedia content 5.108 4 0.276

Learning

Evidence Based Medicine | Student presents what they have learnt 15.007 |4 0.005

(EBM)

Peer Assisted Learning (PAL) | Students are active and responsible for their learning 16550 |4 0.002

V. CONCLUSION & RECOMMENDATION

5.1 Conclusion

The study concluded that innovative teaching and learning strategies were positively perceived by
undergraduate Health Sciences students at MMUST, with 97.4% attaining good academic performance. Significant
associations with academic performance were established for Problem-Based Learning, Interprofessional Education,
Skills-Based Laboratory Learning, Flipped Classrooms, Case-Based Learning, Collaborative Learning, Evidence-Based
Medicine and Peer-Assisted Learning. However, Computer-Assisted Learning, Community-Based Education,
Simulation-Based Learning, Gamification, and Social Media and Online Learning were not significantly associated with
performance. The findings therefore indicate that the association between innovative teaching strategies and academic
performance was strategy-specific, with structured, learner-centred, collaborative and practice-oriented approaches
demonstrating the strongest relationships. Nevertheless, the cross-sectional design and highly unequal performance
groups limit causal interpretation; consequently, the findings demonstrate association rather than proof that the strategies
directly caused improved academic performance.

5.2 Recommendation

MMUST should systematically integrate Problem-Based Learning, Flipped Classrooms, Case-Based Learning,
Peer-Assisted Learning, Interprofessional Education, Evidence-Based Medicine, Collaborative Learning and Skills-
Based Laboratory Learning across undergraduate Health Sciences curricula. Lecturers and clinical instructors should
receive regular training in clinical-case development, facilitation of group learning, structured observation, constructive
feedback and critical-thinking instruction. The University should also strengthen simulation laboratories, internet
connectivity, digital learning platforms, community placement arrangements and educational technologies to improve
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the implementation of strategies that did not demonstrate significant associations. Students experiencing academic
difficulties should be identified early and supported through mentoring, peer tutoring and remedial instruction. Further
multicentre and longitudinal research should use objective academic and clinical performance measures, adequately
represented performance categories and multivariable analysis to determine the independent and long-term effects of
each innovative teaching strategy.
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