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Abstract: Abstract: This study addresses the challenges of limited student participation 
and ineffective group learning in Information Systems Analysis & Design education. The 
objective was to develop, validate, and test a seven-syntax flipped classroom model 
integrated with cooperative learning. The study employed Borg and Gall's R&D 
methodology with 60 students in experimental and control groups at Universitas 
Ekasakti. Data were analyzed using descriptive statistics for validity and practicality, and 
independent t-tests for effectiveness. The results demonstrated exceptional model 
validity (≥88%), high practicality from instructors (≥85%) and students (≥86%), and 
significant effectiveness. The experimental group showed superior cognitive (85.2 vs. 
75.1), affective (collaboration and responsibility), and psychomotor outcomes (88.5 vs. 
78.2) compared to the control group. In conclusion, the validated seven-syntax model 
successfully improves student participation and learning outcomes by balancing 
asynchronous learning with synchronous collaboration, providing a valuable framework 
for technology education.  
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Introduction  
 
The educational landscape for technical vocational 

programs has undergone significant transformation in 
response to Industry 4.0 requirements and pandemic-era 
restrictions, necessitating innovative pedagogical 
approaches that emphasize both technical knowledge 
and collaborative capabilities (Dougherty et al., 2020; 
Giani et al., 2019; Gottfried et al., 2018; Nathan et al., 
2017; Sudira, 2017; Verawardina et al., 2019; Verloigne et 
al., 2016; Villalba et al., 2018). Traditional educational 
methods in higher vocational contexts often fail to foster 
active student participation, particularly in complex 
technical subjects like Information Systems Analysis & 
Design that require both theoretical understanding and 
practical application (Irwanto, 2019). The disconnect 
between conventional classroom instruction and 

workplace requirements has created an urgent need for 
educational models that simulate professional 
environments while leveraging digital technologies 
(Heyer et al., 2017; Martinengo et al., 2019; Murzo et al., 
2021; Petrovych et al., 2021; Pinto et al., 2020; 
Volodymyrovych et al., 2021; Wang et al., 2017). 

Recent educational research has highlighted the 
potential of flipped classroom approaches in enhancing 
student engagement and learning outcomes (Bishop et 
al., 2013; Erbil, 2020; Estrada et al., 2019; Insani et al., 
2022; A. Ismail, 2022; Maolidah et al., 2017; Munir et al., 
2018; Şengel, 2016). Simultaneously, cooperative 
learning methodologies have demonstrated significant 
efficacy in developing the collaborative capabilities 
essential for technology professionals (Canelas et al., 
2017; Erbil, 2020; Foldnes, 2016; Gillies, 2007; Gillies et 
al., 2003; Munir et al., 2018; Rau et al., 2017; Robert, 2016; 
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Shattuck et al., 2016; Stoltzfus et al., 2016). However, few 
studies have systematically integrated these 
complementary approaches within a coherent 
framework specifically designed for technical science 
and technology education (Villalba et al., 2018). 

The COVID-19 pandemic further accelerated the 
necessity for flexible learning models that effectively 
combine online and face-to-face instruction (Horn et al., 
2012; Huang et al., 2022; Zhang et al., 2020). This research 
addresses these convergent challenges by developing 
and validating a seven-syntax flipped classroom model 
with integrated cooperative learning approaches for 
Information Systems Analysis & Design education, 
providing a structured framework that balances 
individual preparation, collaborative problem-solving, 
and practical application (Lee et al., 2017; Suartama et al., 
2019) 

 

Method  
 
This study employed a Research and Development 

(R&D) methodology. The research was systematically 
structured to develop, validate, and test the proposed 
instructional innovation. 
 
Time and Place of Research 

The research was conducted at the Computer 
Management and Informatics Program, Faculty of 
Economics, Universitas Ekasakti Padang. The 
participants were 60 third-semester students enrolled in 
the Information Systems Analysis & Design course, who 
were equally distributed between the experimental and 
control groups.  
 
Research Method 

This study followed Borg et al. (1983) ten-phase 
R&D model. The testing phase utilized a quasi-
experimental design, suitable for investigating 
educational interventions in natural settings (Gopalan et 
al., 2020; I. A. Ismail et al., 2022), comparing an 
experimental group (using the developed model) with a 
control group (using traditional instruction). 
 
Research Stages and Instruments 

The research process included several key stages. 
First, a needs assessment was conducted through 
interviews, observations, and document analysis 
(Anggunan et al., 2022). Second, a conceptual 
framework was built from literature on flipped 
classrooms (Bishop et al., 2013), cooperative learning 
(Gillies et al., 2003), and blended learning (Horn et al., 
2012). Third, the seven-syntax instructional model and 
its supporting materials were developed, which 
included instructor guides, student manuals, modules, 
and an e-learning platform. The instruments used for 

data collection were: (1) Validation Sheets: For expert 
validation using a Focus Group Discussion (FGD). (2) 
Practicality Questionnaires: For instructors and 
students, employing Likert scales. (3) Cognitive Tests: 
Pre-test and post-test to measure knowledge acquisition. 
(4) Observation Protocols: To assess the affective domain 
(e.g., collaboration). (5) Standardized Rubrics:  To 
evaluate psychomotor outcomes in case study projects. 

This foundation informed the development of the 
seven-syntax instructional model and its supporting 
materials, including instructor guides, student manuals, 
learning modules, and the e-learning platform. The 
development of the instructional design aligns with 
established models for blended and flipped learning 
environments (Lee et al., 2017; Suartama et al., 2019). 

Validation employed a multi-method approach 
including Focus Group Discussion (FGD) with five 
educational technology experts who evaluated the 
model's theoretical coherence and practical applicability 
(Love et al., 2016; Rutkowski et al., 2016). Validation 
efforts focused on assessing content appropriateness, 
linguistic clarity, presentation quality, and graphical 
design (Andersen et al., 2021; DeMonbrun et al., 2017; 
Klepsch et al., 2017; Ng et al., 2024; Pellegrino, 2016; 
Setiawan, 2017). Practicality testing involved both 
instructors and students assessing the model's 
implementation feasibility across multiple dimensions 
like ease of use, resource availability, contextual 
appropriateness, and time efficiency (DeMonbrun et al., 
2017; Hew et al., 2016; Setiawan, 2017). The effectiveness 
evaluation employed a quasi-experimental design 
comparing the experimental group (using the developed 
model) with the control group (using traditional 
instruction) through pre-tests and post-tests measuring 
cognitive (Andersen et al., 2021; Festiyed et al., 2025; 
Klepsch et al., 2017), affective (Aguilera et al., 2020; 
Kazemi et al., 2020; Truax et al., 2018), and psychomotor 
outcomes (Hernon et al., 2023; Heyer et al., 2017; 
Muirhead et al., 2021). 

Data collection instruments included validated 
questionnaires employing Likert scales for model 
validation and practicality assessment (DeMonbrun et 
al., 2017; Setiawan, 2017), cognitive tests for knowledge 
acquisition measurement (Andersen et al., 2021; Klepsch 
et al., 2017), observation protocols for affective domain 
assessment (Kazemi et al., 2020; Truax et al., 2018), and a 
standardized rubric for evaluating case study projects 
(Chevalier et al., 2020). Data analysis combined 
descriptive statistics for validation and practicality 
measures with inferential statistics (independent t-tests) 
for effectiveness determination (Gopalan et al., 2020), 
after confirming normality and homogeneity 
assumptions (González-Valero et al., 2019; Gopalan et 
al., 2020). 
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Data Analysis 
Data were analyzed using a combination of 

methods. Validation and practicality data were analyzed 
using descriptive statistics (percentages). Effectiveness 
data were analyzed using inferential statistics, 
specifically independent t-tests, to compare the post-test 
scores between the experimental and control groups 
after confirming data normality and homogeneity 
(González-Valero et al., 2019; Gopalan et al., 2020). 

 

Result and Discussion 
 
Model Validity 

The validation results demonstrate the model's 
exceptional content and construct validity across all 
components. The flipped classroom model with 
cooperative approach received validation scores of 92% 
for content appropriateness, 95% for linguistic clarity, 
90% for presentation quality, and 88% for graphical 
design (Andersen et al., 2021; Klepsch et al., 2017; Ng et 
al., 2024; Pellegrino, 2016; Setiawan, 2017). Supporting 
materials achieved similarly high validation scores, with 
the instructor's guide, student manual, course textbook, 
and e-learning platform all receiving expert ratings 
above 87% across evaluation dimensions (DeMonbrun et 
al., 2017; Hew et al., 2016). These high validity scores 
indicate the model is theoretically sound and 
appropriately designed for the target subject and context 
(Pellegrino, 2016). 
 

 
Figure 1. Validation results 

 
Model Practicality 

Practicality assessment revealed high usability 
ratings from both instructors and students. Instructors 
rated the model at 88% for ease of use, 85% for resource 
availability, 87% for contextual appropriateness, and 

86% for time efficiency (DeMonbrun et al., 2017; Hew et 
al., 2016). Similarly, students provided positive 
evaluations with 89% for ease of use, 86% for resource 
availability, 88% for contextual appropriateness, and 
87% for time efficiency (DeMonbrun et al., 2017; Hew et 
al., 2016), confirming the model's implementability in 
real educational settings (Huang et al., 2022; Suartama et 
al., 2019). The high practicality scores suggest that the 
model can be readily adopted and utilized by educators 
and learners in vocational technology programs.  
 

 
Figure 2. Practicality rating 

 
Model Effectiveness 

The effectiveness evaluation demonstrated 
statistically significant improvements in learning 
outcomes. The experimental group using the seven-
syntax model achieved substantially higher post-test 
scores (M=85.2) compared to the control group using 
conventional instruction (M=75.1), with homogeneity 
(Levene's test, p=0.726) and normality (Kolmogorov-
Smirnov, p0.200) assumptions confirmed (Gopalan et al., 
2020). An independent samples t-test revealed this 
difference was statistically significant (t(58)=4.567, 
p0.001), representing a substantial educational impact 
(Gopalan et al., 2020; I. A. Ismail et al., 2022). This finding 
aligns with previous research indicating the 
effectiveness of combined flipped classroom and 
cooperative learning approaches (Erbil, 2020; Foldnes, 
2016; Munir et al., 2018). Additionally, the experimental 
group exhibited superior performance in project-based 
assessments (M=88.5 vs. M=78.2) and demonstrated 
more positive affective outcomes in cooperation, 
responsibility, and participation dimensions (Aguilera 
et al., 2020; Estrada et al., 2019; González-Valero et al., 
2019; Kazemi et al., 2020; Truax et al., 2018). The 
improvement in affective domains highlights the success 
of the integrated cooperative learning element. 
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Figure 3. Experimental and control group 

 

 
Figure 4. Project assessment score 

 
The Seven-Syntax Flipped Classroom and Cooperative 
Learning Model 

The seven-syntax model that emerged from this 
research provides a structured framework for balancing 
asynchronous online learning with synchronous 
collaborative activities: 1) Information: Instructors 
provide comprehensive orientation regarding learning 
objectives, materials, and assessment systems while 
students access digital learning resources prior to face-
to-face sessions (Lee et al., 2017; Suartama et al., 2019). 2) 
Understanding & Developing Materials: Students 
independently comprehend learning materials through 
online resources, develop their understanding by 
researching additional relevant sources (Murzo et al., 
2021; Pinto et al., 2020), and complete online pre-tests to 
measure initial comprehension (Bishop et al., 2013). 3) 
Discussion of Development Results: Students engage in 
group discussions about independently studied 
materials, share ideas and understanding with 
teammates (Canelas et al., 2017; Foldnes, 2016; Gillies, 
2007; Gillies et al., 2003), and clarify uncertainties with 
instructor guidance. 4) Generating New Designs: 

Student teams analyze case studies and develop new 
information system designs using SDLC methodology 
and UML modeling tools (Anđić et al., 2023; Chevalier 
et al., 2020), presenting their preliminary designs for 
class feedback. 5) Implementation: Teams implement 
their information system designs as prototypes or 
simple applications (Huang et al., 2022; Rahman et al., 
2021), test their functionality (Heyer et al., 2017), and 
make iterative improvements based on testing results 
(Sarkany et al., 2017). 6) Evaluation Instructors assess 
student learning outcomes across cognitive, affective, 
and psychomotor domains through tests and case study 
evaluations (Hernon et al., 2023; Ng et al., 2024; 
Pellegrino, 2016), while students engage in self-
assessment and peer evaluation (Love et al., 2016; 
Rutkowski et al., 2016). 7) Recognition: Instructors 
provide recognition to students or teams demonstrating 
outstanding achievement or significant improvement, 
reinforcing motivation and positive learning behaviors 
(Truax et al., 2018). 

This model successfully addresses the challenges of 
limited student participation by encouraging pre-class 
preparation and in-class collaborative activities (Erbil, 
2020; Estrada et al., 2019; Munir et al., 2018). The 
cooperative learning integration provides structured 
approaches to group work, addressing previous 
inefficiencies in collective learning experiences (Foldnes, 
2016; Gillies, 2007; Gillies et al., 2003; Rau et al., 2017). 
The blended learning implementation balances online 
flexibility with face-to-face interaction, creating a 
comprehensive learning environment that aligns with 
vocational technology education needs in the digital 
transformation era (González-Valero et al., 2019; Horn et 
al., 2012; Huang et al., 2022; Kuleto et al., 2022; Suartama 
et al., 2019; Sudira, 2017; Verawardina et al., 2019). 

 
Conclusion  

 
This research has successfully developed and 

validated a seven-syntax flipped classroom model with 
cooperative learning integration for Information 
Systems Analysis & Design education. The model 
demonstrates exceptional validity, high practicality, and 
significant effectiveness in improving student learning 
outcomes across cognitive, affective, and psychomotor 
domains. This innovative pedagogical approach 
provides a structured framework that effectively 
combines online and face-to-face instruction, 
particularly valuable for technology education during 
and beyond pandemic conditions. The model's 
implementation significantly enhances student 
participation and collaborative learning capabilities 
while developing the technical skills required for 
information systems analysis and design. Its 
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effectiveness in balancing individual preparation with 
team-based problem-solving addresses a critical need in 
vocational technology education, preparing students for 
workplace environments that demand both technical 
expertise and collaborative capabilities. Future research 
should explore the model's applicability across diverse 
technical subjects, institutional contexts, and longer 
implementation timeframes. Additionally, 
investigations into the development of specific critical 
thinking, creativity, and collaborative skills through this 
model would provide valuable insights for technology 
education advancement  
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