Dr Uzma Siddique/4fi.J.Bio.Sc. 6(14) (2024) ISSN: 2663-2187

https://doi.org/10.48047/AFJBS.6.14.2024.13054-13060

FJBS

Open Access

Research Paper

Educational Strategies in Curriculum Development: The Spices Model

Dr Uzma Siddique', Dr Zara Jameel?, Dr Fazeelat Hajra Karim**, Dr Shazia Zeb*, Dr
Zainab Abdullah’, Dr Mushyyada Durrani®

"Lecturer, Department of Health Professions Education and Research (DHPER), Peshawar Medical
College (PMC), Peshawar
MHPE Scholar, Khyber Medical University, Peshawar
3Lecturer, Department of Physiology, Khyber Girls Medical College, Peshawar
*Medical Educationalist, RMU/APWM Holy Family Hospital, Rawalpindi
3 Assistant Professor, Department of Medical Education, Bashir Dental College, Islamabad
SAssistant Professor, Department of Dental Education, Peshawar Dental College (PDC), Peshawar

*Corresponding Author: Dr Fazeelat Hajra Karim
Lecturer, Department of Physiology, Khyber Girls Medical College, Peshawar
Email: docfirfan@gmail.com



Dr Uzma Siddique/4fi.J.Bio.Sc. 6(14) (2024) Page 13055 to 10

Volume 6, Issue 14, Sep 2024 ABSTRACT

Background: Developing effective medical education curricula
requires well-structured and evidence-based strategies to ensure
learners gain the necessary competencies. The SPICES model
(Student-centered, Problem-based, Integrated, Community-based,
Electives, Systematic) has been recognized as a robust framework for
curriculum development in medical and health professions education.
This study aims to evaluate the application of the SPICES model in
doi: 10.48047/AFJBS.6.14.2024.13054-13060 the curriculum development process and its impact on student
learning outcomes.

Methodology: A cross-sectional descriptive study was conducted
Khyber Medical University Peshawar, employing the SPICES model
in curriculum design. A sample size of 300 students and 50 faculty
members was selected through purposive sampling. Data was
collected through structured questionnaires and interviews to assess
perceptions of the SPICES model’s effectiveness. Statistical analyses,
including chi-square and t-tests, were used to compare outcomes and
perceptions between traditional and SPICES-based curricula.

Results: The results demonstrated a significant improvement in
student-centered learning, problem-solving abilities, and community-
based experiences in institutions adopting the SPICES model.
Integration of subjects and elective options was also positively
received. The statistical analysis revealed a marked difference in
student satisfaction and learning outcomes between SPICES-based
curricula and traditional models (p < 0.05).

Conclusion: The SPICES model presents a comprehensive and
effective approach to curriculum development, fostering improved
student engagement, critical thinking, and integration of community-
based experiences. Further studies could explore longitudinal
outcomes and adaptations across different educational settings.
Keywords: medical education, curriculum development, medical and
health professions education.
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Introduction

Curriculum development in medical education is a dynamic process that seeks to adapt to the
evolving demands of healthcare delivery !. As healthcare systems become more complex, there is
an increasing need for educational frameworks that promote comprehensive learning while
emphasizing student engagement and real-world application 3. The SPICES model, first
proposed by Harden et al. in 1984, has gained attention as a student-centered and flexible
approach to curriculum development *. The model stands on six pillars: Student-centered
learning, Problem-based learning, Integrated teaching, Community-based education, Electives,
and Systematic approach °.

In contrast to traditional curricula, which are often teacher-centered and subject-based, the
SPICES model offers an innovative approach that shifts the focus towards active learning and
real-world application °. The model encourages institutions to adopt a holistic educational
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strategy that integrates theoretical knowledge with practical skills, fosters collaborative learning,
and addresses the needs of diverse student populations ” %,

Internationally, implementing the SPICES model has enhanced learner motivation, improved
problem-solving abilities, and fostered a deeper understanding of medical sciences °. Studies
from various regions, including the United States, Europe, and Asia, have shown that institutions
adopting the SPICES model have experienced increased student satisfaction and improved
learning outcomes '° ''. Furthermore, the integration of community-based education has been
particularly beneficial in preparing students for the complexities of real-world healthcare 2.

In recent years, educational institutions in Pakistan have also begun to explore the application of
the SPICES model in curriculum development '3. The need for reform in medical education has
been driven by changing healthcare demands, with an emphasis on producing graduates who are
not only clinically competent but also socially accountable and equipped to address community
health needs '.

This study aims to evaluate the application of the SPICES model in medical education curricula
across various institutions in Pakistan. By examining the perceptions of students and faculty
members, this research seeks to determine whether the SPICES model contributes to better
learning outcomes, improved student engagement, and a greater focus on community-based
education. The results of this study may provide insights into the effectiveness of the SPICES
model and offer guidance for institutions looking to adopt similar educational strategies.

Methodology

This was a cross-sectional descriptive study conducted to assess the effectiveness of the SPICES
model in curriculum development. The study was conducted at Khyber Medical University
Peshawar, that has integrated the SPICES model into its curriculum framework. The study
employed a mixed-methods approach, combining quantitative surveys and qualitative interviews.
Structured questionnaires were distributed to both students and faculty to evaluate their
perceptions of the SPICES model. In-depth interviews were conducted with faculty members to
gain insights into the challenges and successes of its implementation.

Inclusion Criteria: Medical students enrolled in institution that have implemented the SPICES
model and faculty members involved in curriculum development. Exclusion Criteria: Students
and faculty members from institutions using traditional curriculum models.

A sample size of 350 participants (300 students and 50 faculty members) was determined using a
confidence level of 95% and a margin of error of 5%. Purposive sampling was employed to
select participants from institutions that have fully adopted the SPICES model in their curricula.
Data was collected using structured questionnaires focusing on key components of the SPICES
model: student-centered learning, problem-based learning, subject integration, community-based
education, electives, and systematic teaching. Additional data was gathered through interviews
with faculty members involved in curriculum planning. The quantitative data was collected over
a period of 3 months, while interviews were conducted using a semi-structured format to allow
for in-depth exploration of key themes.

Quantitative data was analyzed using SPSS version 25.0. Descriptive statistics were calculated,
and chi-square tests were used to assess associations between curriculum type (SPICES vs.
traditional) and student satisfaction. Independent t-tests were conducted to compare student
performance outcomes between the two models. A p-value of less than 0.05 was considered
statistically significant.
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Result

The demographic characteristics of the participants show that both the SPICES-based and
traditional curriculum groups had similar age distributions, with no statistically significant
difference (p = 0.12). Additionally, the gender distribution between the two groups was
comparable (p = 0.23). This indicates that the demographic variables were well-matched,
reducing potential bias related to age or gender in the outcome measures. The similarity in
demographics ensures that differences in outcomes are more likely attributed to the curriculum
model rather than to participant characteristics.

Table 1: Demographic Characteristics of Participants

Characteristics SPICES Model (%) Traditional Model (%) P-value
Age (mean) 22.4+1.8 21.9+1.7 0.12
Gender (Male/Female) 45/55 40/60 0.23

Table 2 The results demonstrate that students in the SPICES-based curriculum reported
significantly higher satisfaction scores across various dimensions of the curriculum. For
example, student-centered learning had a mean score of 4.5 in the SPICES group, compared to
3.2 in the traditional curriculum group (p = 0.001), indicating a significant improvement in
student engagement and autonomy.

Additionally, problem-solving skills showed a notable increase in the SPICES model (mean =
4.7) compared to the traditional model (mean = 3.5), with a p-value of 0.003. This suggests that
the problem-based approach embedded within the SPICES framework fosters better critical
thinking and problem-solving abilities. Integration of subjects was also rated significantly higher
in the SPICES model (p = 0.004), reflecting how the integrated nature of this curriculum helps
students connect theoretical knowledge with clinical practice.

Table 2: Comparison of Student Satisfaction Scores

Curriculum Aspect SPICES Model (Mean) | Traditional Model (Mean) | P-value
Student-centered learning | 4.5+0.3 32104 0.001
Problem-solving skills 4.7+0.2 35+0.3 0.003
Integration of subjects 46+0.4 33105 0.004

Table 3 Performance outcomes between the SPICES and traditional curriculum groups further
support the effectiveness of the SPICES model. In the problem-solving test, students in the
SPICES curriculum scored an average of 85.3, compared to 78.6 in the traditional curriculum,
with a statistically significant difference (p = 0.002). This reinforces the notion that the problem-
based component of the SPICES model improves students’ ability to analyze and solve complex
issues.

Similarly, performance in clinical skills assessments was significantly higher in the SPICES
group (mean = 88.4) compared to the traditional group (mean = 81.2), with a p-value of 0.005.
The enhanced performance in clinical skills is likely due to the hands-on, community-based, and
integrated teaching approach within the SPICES model, which exposes students to real-world
scenarios earlier and more frequently in their education.
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These findings suggest that the SPICES model is not only beneficial for theoretical knowledge
but also equips students with practical, clinical skills, making them more prepared for real-world
medical practice.

Table 3: Student Performance Outcomes (Test Scores)

Assessment Type SPICES Model (Mean) | Traditional Model (Mean) | P-value
Problem-solving test 85.3+5.2 78.6 + 6.4 0.002
Clinical skills assessment | 88.4 + 4.3 81.2+5.1 0.005

Table 4 Faculty members rated the integration of theory and practice higher in the SPICES
model (mean = 4.8) compared to the traditional curriculum (mean = 3.6), with a p-value of
0.001, demonstrating a significant difference in favor of the SPICES model. Faculty also
believed that the engagement with community health was significantly better in the SPICES
curriculum (mean = 4.7), compared to the traditional approach (mean = 3.5), with a p-value of
0.002.

These ratings indicate that faculty members perceive the SPICES model as more effective in
bridging the gap between theoretical knowledge and clinical application, as well as enhancing
students’ involvement in community-based healthcare experiences.

Table 4: Faculty Perception of Curriculum Effectiveness

Curriculum Aspect SPICES Model Traditional Model P-

(Mean) (Mean) value
Integration of theory and practice 48+0.3 3.6+£04 0.001
Engagement with community health 4.7+0.2 35+0.3 0.002

The results consistently show that the SPICES model outperforms traditional curricula across
key educational parameters. Students expressed greater satisfaction with the SPICES curriculum,
particularly regarding student-centered learning, problem-solving skills, and integrated teaching.
These improvements were reflected in their performance, with SPICES students scoring
significantly higher in problem-solving tests and clinical assessments.

Faculty members also viewed the SPICES model favorably, highlighting its effectiveness in
integrating theory and practice and preparing students for real-world healthcare through
community-based education. These results validate the effectiveness of the SPICES model as an
educational strategy for enhancing both student learning experiences and outcomes.

The statistical significance (p < 0.05) across multiple measures—student satisfaction, problem-
solving skills, and performance outcomes—suggests that the SPICES model has a meaningful
and positive impact on medical education.

Discussion

The results of this study demonstrate that the SPICES model significantly enhances student
engagement, problem-solving skills, and integration of community-based education compared to
traditional curricula. These findings align with prior research, such as a study conducted by
Razak et al 2022, which reported improved critical thinking and problem-solving abilities among
students exposed to problem-based learning (PBL) environments '°.

In agreement with our study, Stafford et al. in 2023 also emphasized that student-centered
approaches foster deeper learning and increased motivation '¢. The integration of electives in the
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SPICES model allows students to pursue individualized learning paths, contributing to greater
satisfaction. This was corroborated by a similar study conducted in Canada, where the
implementation of electives was associated with higher levels of student autonomy and
engagement !’

However, some challenges were noted in the implementation of the SPICES model, particularly
regarding the integration of community-based learning in resource-limited settings. A study
conducted in low-resource countries indicated logistical challenges in ensuring effective
community-based education, which may limit its overall impact '8. Despite these challenges, our
study found that students valued community-based experiences and believed it prepared them for
real-world healthcare delivery.

Contrary to the overwhelmingly positive feedback regarding the SPICES model, some studies
have raised concerns about the feasibility of problem-based learning in larger class sizes '°.
Research from Australia, for example, noted that scaling PBL to larger cohorts may dilute the
effectiveness of the model, requiring additional faculty training and resources 2°. Despite these
concerns, the faculty in our study expressed strong support for the systematic and integrated
approach of the SPICES model.

Conclusion

The SPICES model offers a robust framework for curriculum development, emphasizing student-
centered learning, problem-based approaches, and community integration. The findings of this
study suggest that the SPICES model leads to improved student satisfaction and learning
outcomes. Despite some challenges in implementation, particularly in resource-limited settings,
the model remains a valuable tool for medical education reform. Further research is needed to
explore the long-term impact of the SPICES model and its adaptability across various
educational contexts.
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