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Abstract 
 

Over the years, the diversity of pedagogical approaches used in higher education has increased, 
with a transition from traditional classrooms to more active and participatory methods. In 
teaching Information Systems in Industrial Engineering, it is necessary to apply active 
methodologies to actual industrial contexts, whose adoption by students is perceived as a support 
in their professional training. 

This study aims to highlight the factors that can influence students' perception of the 
effectiveness of active learning in a university course in industrial engineering. To this end, a 
pedagogical intervention based on case studies and a flipped classroom was designed for a 
Management Information Systems course at a university in Chile. 

The proposed methodology for this research combines quantitative methods to understand 
industrial engineering students' perception of traditional versus active classes during an academic 
period. A demographic characterization questionnaire and the application of the StRIP 
questionnaire were used. The sample used is composed of students of the Management 
Information Systems course (N=53), separated into three sections: two sections where case 
studies and flipped classrooms were used and the other without intervention. A correlation 
analysis was performed between the variables explored between the groups. 

Student workers have a positive perception of the application of active methodologies. This 
association is most robust in students with more than four years of work experience. 

Based on the results obtained with the StRIP instrument and the demographic survey, it is shown 
that it is convenient to use this type of pedagogical methodologies for learning during 
management information systems, particularly in students already linked to the workplace. 

Keywords: Management information systems, Active Learning, flipped classroom, case studies, 
students' perception. 

 



 
 

Introduction 

This research explores the impact and effectiveness of active methodologies in teaching 
Information Systems. This document is the introduction to an exhaustive study that seeks to 
understand how contemporary pedagogical approaches can improve the training of students in a 
field as dynamic and critical as Industrial Engineering, specifically in the course of Information 
Systems. 

Industrial Engineering has undergone a significant evolution in recent decades, not only in its 
professional practice but also in its pedagogical approach. Traditionally, teaching in this field has 
focused on conventional teaching methods characterized by lectures and a theoretical approach. 
However, the current landscape of learning in higher education is changing. There is a growing 
recognition of the need to adopt more dynamic and participatory pedagogical approaches, 
particularly in technical and applied areas such as Industrial Engineering. 

Unlike traditional approaches, active methodologies emphasize student participation in the 
learning process [1]. These include techniques such as problem-based learning, project-based 
learning, case studies, and flipped classroom pedagogy. These methods focus on developing 
theoretical knowledge, practical skills, and competencies essential in the modern industrial 
environment. 

Active methodologies are particularly pertinent in teaching Information Systems within 
Industrial Engineering [2], [3]. Information Systems is a dynamic area that requires a theoretical 
understanding and a practical and applied one. The speed with which information technologies 
evolve demands a teaching approach that allows students to stay current and use their knowledge 
in natural and changing situations in the industrial world. 

The main objective is to identify and analyze the factors that influence students' perceptions of 
the effectiveness of active learning in the Information Systems in Industrial Engineering course. 
The aim is to understand how these active methodologies can be applied effectively and their 
impact on student's professional training, especially those already linked to the work 
environment. 

To achieve these objectives, a pedagogical intervention was designed in a Management 
Information Systems course. This intervention includes the use of case studies and the 
implementation of a flipped classroom. A mixed research approach will be applied, using 
quantitative and qualitative methods to assess students' perceptions. A demographic 
characterization questionnaire, the StRIP questionnaire previously adapted to the Chilean context 
[4], and statistical analyses, including ANOVA, will be used to examine the differences between 
groups of students subjected to different teaching methodologies. 

This document is organized into several sections. Following this introduction, a literature review 
on active methodologies in engineering education is presented, followed by a detailed 
description of the research methodology. Subsequently, the results obtained are explained and 
discussed in the context of the existing literature. Finally, conclusions and recommendations for 



 
 

future implementation of active methodologies in teaching Information Systems in Industrial 
Engineering are offered. 

This study aims to contribute significantly to the body of knowledge on Industrial Engineering 
pedagogy and serve as a guide for educators and institutions seeking to improve the quality and 
relevance of their teaching in this vital field. 

 

Literature Review 

Active learning, commonly defined as any method of instruction that actively engages students 
in the learning process, has gained recognition for its potential to improve student engagement 
and achievement in various educational fields, including Industrial Engineering. This learning 
modality contrasts with traditional didactic methodologies, where student participation is mainly 
limited to passive listening. In engineering education, active learning manifests through various 
strategies, such as collaborative learning, problem-based learning (PBL), inquiry-based learning, 
and flipped classrooms. 

Collaborative and Cooperative Learning: These methodologies emphasize teamwork and 
positive interdependence, promoting the development of interpersonal skills and deepening 
knowledge through peer discussion and collaboration. Previous studies have shown that these 
strategies foster a greater understanding of content and improve students' communication and 
problem-solving skills [5]. 

Problem-Based Learning and Inquiry: PBL and inquiry-based learning focus the educational 
process on actual or simulated problem-solving and guided exploration, respectively. These 
approaches promote critical thinking and the practical application of theoretical knowledge, 
preparing students for the challenges of the professional environment [3], [6]. 

Flipped Classroom: This pedagogical strategy reverses traditional teaching by moving direct 
instruction out of the classroom, freeing up class time for active learning activities. 
Implementing the flipped classroom effectively increases student engagement and improves 
learning outcomes in engineering courses [7]. 

Despite the favorable evidence for active learning, its adoption in engineering education faces 
challenges, including resistance to changing traditional methodologies and a need for teacher 
preparation to implement these strategies effectively. In addition, the present study seeks to 
address a need to understand better how students' work experience may influence their 
perception of the usefulness and applicability of active methodologies. 

 



 
 

Research Methodology 

This study adopted a mixed-method approach to assess industrial engineering students' 
perception of the effectiveness of active learning methodologies compared to traditional 
techniques. Through quantitative and qualitative analyses, we sought to understand student 
attitudes and the factors influencing their perception of active learning. 

Study Design 

The study design included a pedagogical intervention in a Management Information Systems 
course for final-year industrial engineering students. The intervention consisted of implementing 
case studies and flipped classroom methodology to compare student perception between sections 
of the course that experienced the intervention and a control section that continued with 
traditional teaching methods. 

Population and Sample 

The target population was students enrolled in the Management Information Systems course at 
Universidad Andrés Bello, Santiago de Chile. The final sample consisted of 53 students, divided 
into three sections: two experimental sections and a control section. The selection of participants 
was voluntary, and they were willing to participate in the intervention activities and complete the 
assessment instruments. 

Data Collection Instruments 

Two main instruments were used for data collection: 

- Demographic Characterization Questionnaire (Appendix III): This questionnaire is designed to 
collect information on participants' demographic characteristics, including age, gender, and 
previous work experience. 

- StRIP Questionnaire [4]: Adapted for this study, the StRIP questionnaire included questions 
about students' perception of the effectiveness of active learning, using a 5-point Likert scale. 
The questions covered topics such as the acceptance and use of active learning activities, the 
amount of information provided by the teacher, the frequency with which students performed the 
proposed activities, and their overall evaluation of the course. The details of this instrument are 
in Appendix I. 

Procedures 

The pedagogical intervention was carried out during an academic semester. Students in the 
experimental sections participated in learning activities based on case studies and flipped 
classrooms, while the control section continued with the traditional teaching format. At the end 
of the semester, all participants completed the StRIP and demographic questionnaires. 

Data Analysis 

Quantitative data collected through the questionnaires were analyzed using descriptive statistics 
to explore core trends and the distribution of responses. To examine differences in the perception 



 
 

of active learning between groups, an analysis of variance (ANOVA) was performed. Qualitative 
data, collected through semi-structured interviews with a subsample of participants, were 
analyzed using thematic analysis to delve deeper into student perceptions and challenges. 

 

Participants 

The study was conducted with students of the Management Information Systems course at the 
Universidad Andrés Bello in Santiago de Chile. The sample consisted of 53 final-year industrial 
engineering students selected to participate in this study voluntarily. Participants were informed 
about the research objectives and the teaching methodology that would be implemented, and they 
were assured that their participation was completely voluntary and that they could withdraw at 
any time without consequence. 

The selection of participants was made as follows: 

Section 1 (Daytime): This section consisted of 30 students, representing 56.6% of the total 
sample. Most of these students were in the 24 to 26 age range. Five students in this section chose 
to refrain from participating in the surveys and interviews in the study. 

Section 2 (Evening): 13 students were included, constituting 24.5% of the sample. These 
participants were 25 to 36 years old, and three declined to participate in the surveys and 
interviews. 

Section 3 (Evening—Control): Ten students formed this section, representing 18.9% of the total 
sample. All participants in this section, aged between 25 and 36, completed the surveys and 
participated in the interviews. 

The gender distribution among the participants was 11.32% female students and 88.68% male 
students, reflecting the typical demographics of industrial engineering programs in the region. 

This study set out to explore students' perceptions of the effectiveness of active learning 
compared to traditional teaching methods, taking into consideration variables such as previous 
work experience and course format (day versus evening) to provide a deeper understanding of 
how these factors can influence the perception of the value and applicability of active learning 
methodologies. 

 

Data analysis 

The student's perception of the effectiveness of active learning methodologies compared to 
traditional ones was evaluated through an analysis of variance (ANOVA) to identify statistically 
significant differences between the groups of students participating in the study. 

Statistical Procedure 

The ANOVA analysis was applied to compare student responses from the course's three sections: 
two experimental sections subjected to active learning methodologies (case studies and flipped 



 
 

classroom) and one control section that followed a traditional teaching approach. Key variables 
were examined, including the perception of the usefulness of active learning, the immediate 
application of acquired knowledge in work contexts, and the preference for the type of teaching 
methodology. Detailed results are in Appendix II. 

Main results 

The analysis revealed that 76.92% of students surveyed perceived active-format classes as more 
helpful than traditional classes. The remaining 23.08% found no significant differences in 
usefulness between the two teaching approaches (Fig. 1). This difference was particularly 
noticeable when comparing the responses of students in the evening sections, who work during 
the day, with those of day students. 

Evening students, who usually have work experience, reported a higher appreciation of active 
methodologies, arguing that they provide them with tools and knowledge immediately applicable 
in their respective work environments. On the other hand, day students with less or no work 
experience must report a clear preference for active learning methodologies over traditional ones. 

Interpretation 

The findings suggest that students' previous work experience significantly influences their 
perception of the usefulness of active learning. Students with work experience tend to value 
more approaches that allow them to apply what they have learned practically and tangibly in 
their jobs. In contrast, those without work experience do not show a definite preference, possibly 
due to the lack of an applied context for the knowledge acquired in the classroom. 

 

Fig.1: Perception of the usefulness of active methodologies 
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Analysis of Students' Work Experience 

Evaluation of work experience among study participants revealed notable differences between 
day and evening students (Fig. 2). Within the group of day students, 38.46% indicated that they 
had no previous work experience. On the other hand, 15.38% of this group reported having work 
experience derived from their ventures, with a duration of between 1 and 4 years. 

In contrast, the analysis of evening students, who commonly balance their studies with work 
commitments, showed that 30.77% have work experience in the 1 to 4 years range. In addition, 
15.38% of evening students reported having more than five years of work experience, 
highlighting a greater job placement and practical experience within this group. 

This disparity in work experience between day and evening student groups underscores the 
diversity of contexts and backgrounds that students bring to the educational environment, which 
may influence their perception and assessment of the active learning methodologies implemented 
in the course. 

 

Fig. 2: Students' years of work experience 
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This variation in perception can be interpreted in light of existing literature suggesting that prior 
work experience enriches the understanding and appreciation of pedagogical approaches that 
align more closely with real-world practices and challenges [3], [8]. Evening students, having a 
wealth of practical experiences, can see in active methodologies a greater relevance and 
applicability to their work contexts, reinforcing the importance of these pedagogical strategies in 
forming professional skills. 

On the other hand, the need for a clear preference for active methodologies among day learners 
could reflect a disconnect between theoretical content and its practical application, a gap that 
active methodologies seek precisely to overcome. This finding raises questions about how 
engineering education can be designed to be meaningful and relevant to all students, regardless 
of their previous work experience. 

The discussion about the limited implementation of active learning strategies in engineering 
classrooms, as noted in the literature (Berrett, 2012), is echoed in this study. Despite the 
evidence supporting their effectiveness, adopting these pedagogical strategies faces obstacles, 
including possible institutional resistance or a lack of teacher training in these approaches. 

Practical and Theoretical Implications 

The results suggest the need for a more personalized pedagogical approach, which considers 
students' backgrounds and experiences to maximize the relevance and effectiveness of learning. 
In addition, they underline the importance of integrating practical experiences or simulations of 
the work environment in training engineering students, especially those with no previous work 
experience. 

Considerations for Future Research 

This study provides grounds for future research on integrating active methodologies into 
engineering education, particularly in exploring strategies to make learning more applicable and 
engaging for students without work experience. Likewise, it is suggested that the study of the 
institutional and teaching factors that facilitate or limit the adoption of these methodologies in 
different educational contexts be deepened.  

Regarding ANOVA results, the data suggest that students with more work experience (probably 
those in evening courses) tend to value active methodologies more, possibly because they can 
more directly relate what they have learned to their practical work environment. On the other 
hand, day course students, who might have less work experience, do not prefer active 
methodologies and traditional classes. Also, results highlight the importance of contextualizing 
learning in real work experiences. Working students find greater relevance and usefulness in 
methods that connect with their daily work lives. This could indicate greater effectiveness in 
environments where students can directly apply what they have learned. 

 



 
 

Conclusions 

The present study explored the perception of industrial engineering students about the 
effectiveness of active learning methodologies in a Management Information Systems course. 
The results revealed a widespread positive perception towards active learning, especially among 
evening students with previous work experience. This preference suggests that active 
methodologies, by providing a more applied and relevant context for learning, are particularly 
valued by those who can directly connect to their professional experiences. 

Key Findings 

- A significant percentage of evening students perceive active methodologies as more beneficial 
than traditional teaching methods, indicating the importance of these strategies for applying 
knowledge in real work contexts. 

- Students' perceptions of the usefulness of active learning vary according to their work 
experience, underlining the need to adapt teaching strategies to individual student profiles. 

Implications 

These findings underscore the importance of incorporating active learning methodologies into 
engineering education to improve the relevance and applicability of learning. For educators and 
institutions, this implies the need to develop and implement pedagogical approaches that 
encourage students' active participation and consider their background and previous experiences. 

Recommendations 

- For Educators: Integrating actual case studies and applied projects that reflect work 
environment challenges is recommended, especially in courses aimed at students with no 
previous work experience. 

For Institutions, it is suggested that teachers be trained and provided with resources to facilitate 
the adoption of active methodologies and foster an educational culture that values and promotes 
applied and collaborative learning. 

- For Future Research: It would be beneficial to explore how individual student differences, such 
as work experience, influence the effectiveness of different active learning methodologies and 
how these strategies can be optimized for various engineering educational contexts. 
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Appendix I: StRIP Questionnaire 

 

 

 



 
 

 

 

 

  

  

  

  

  



 
 

 

 

  

  

  

  

  

  

  

 

 

 

 

 

 



 
 

 

Appendix II: ANOVA analysis 

 

                          

    Section 1 vs Section 2   Section 2 vs Section 3 (control)   Section 1 vs Section 3 (control) 
Question   F-value p-value Sign.   F-value p-value Sign.   F-value p-value Sign. 

1a   75.763 <0.001  *    1.954 0.177     38.776 <0.001  *  
1b   77.524 <0.001  *    9.773 0.005  *    15.323 <0.001  *  
1c   9.876 0.003  *    21.643 <0.001  *    13.558 0.001  *  
1d   3.973 0.053     1.79 0.195     0.548 0.464   
1e   14.445 <0.001  *    66.962 <0.001  *    19.345 <0.001  *  
1f   109.421 <0.001  *    296.739 <0.001  *    2.133 0.152   
1g   109.421 <0.001  *    21.101 <0.001  *    26.573 <0.001  *  
1h   80.766 <0.001  *    45.041 <0.001  *    6.256 0.017  *  
1i   5.225 0.028  *    0.833 0.372     1.744 0.194   
1j   75.468 <0.001  *    39.772 <0.001  *    7.236 0.011  *  
1k   2.121 0.153     6.112 0.022  *    0.793 0.379   
1l   75.797 <0.001  *    34.469 <0.001  *    10.013 0.003  *  

1m   75.468 <0.001  *    45.885 <0.001  *    1.182 0.284   
1n   44.505 <0.001  *    27.65 <0.001  *    0.983 0.328   
1o   47.083 <0.001  *    36.638 <0.001  *    1.31 0.259   
1p   5.847 0.02  *    51.306 <0.001  *    26.721 <0.001  *  
1q   73.307 <0.001  *    40.746 <0.001  *    0.239 0.627   
1r   5.327 0.026  *    6.112 0.022  *    0.015 0.902   
1s   11.179 0.002  *    14.186 0.001  *    0 1   
2a   8.581 0.006  *    4.079 0.056     34.061 <0.001  *  
2b   8.581 0.006  *    12.443 0.002  *    70.378 <0.001  *  
2c   8.581 0.006  *    39.772 <0.001  *    256.5 <0.001  *  
2d   12.388 0.001  *    60.776 <0.001  *    16.891 <0.001  *  
2e   1.929 0.172     5.773 0.026  *    0.502 0.483   
2f   18.202 <0.001  *    12.104 0.002  *    0.376 0.543   
2g   5.327 0.026  *    6.112 0.022  *    0.015 0.902   
2h   3.489 0.069     2.412 0.135     0.016 0.899   
3a   9.445 0.004  *    3.393 0.08     16.68 <0.001  *  
3b   8.382 0.006  *    14.695 0.001  *    1.08 0.305   
3c   2.86 0.098     22.344 <0.001  *    34.641 <0.001  *  
3d   97.828 <0.001  *    49.717 <0.001  *    2.235 0.143   
3e   nan nan     11.87 0.002  *    28.5 <0.001  *  
3f   21.41 <0.001  *    7.913 0.01  *    1.657 0.206   
3g   17.642 <0.001  *    5.976 0.023  *    1.11 0.299   
3h   0.072 0.789     1.005 0.327     0.15 0.701   
3i   55.216 <0.001  *    7.913 0.01  *    18.269 <0.001  *  
3j   40.936 <0.001  *    11.87 0.002  *    10.997 0.002  *  
3k   6.31 0.016  *    0.833 0.372     1.295 0.262   
3l   14.311 <0.001  *    0.282 0.601     5.23 0.028  *  

3m   58.705 <0.001  *    24.555 <0.001  *    1.188 0.283   
3n   20.898 <0.001  *    1.005 0.327     28.432 <0.001  *  
3o   5.395 0.025  *    11.072 0.003  *    1.345 0.253   
3p   75.14 <0.001  *    9.311 0.006  *    148.405 <0.001  *  
3q   38.474 <0.001  *    0.004 0.952     35.379 <0.001  *  



 
 

3r   16.852 <0.001  *    7.913 0.01  *    2.22 0.145   
3s   7.176 0.011  *    17.804 <0.001  *    1.657 0.206   
3t   28.482 <0.001  *    6.207 0.021  *    6.37 0.016  *  
3u   7.283 0.01  *    2.255 0.148     1.02 0.319   
4a   8.021 0.007  *    2.297 0.145     0.535 0.469   
4b   12.186 0.001  *    21.01 <0.001  *    2.582 0.116   
4c   32.702 <0.001  *    22.344 <0.001  *    98.965 <0.001  *  
4d   40.822 <0.001  *    0.833 0.372     22.255 <0.001  *  
4e   117.092 <0.001  *    5.087 0.035  *    45.315 <0.001  *  
4f   22.503 <0.001  *    23.33 <0.001  *    69.607 <0.001  *  
4g   6.704 0.013  *    159.788 <0.001  *    81.748 <0.001  *  
4h   5.332 0.026  *    127.132 <0.001  *    106.067 <0.001  *  
4i   11.658 0.001  *    58.902 <0.001  *    16.045 <0.001  *  
4j   33.72 <0.001  *    127.132 <0.001  *    32.062 <0.001  *  
4k   1.577 0.216     1.79 0.195     0.128 0.722   
4l   20.146 <0.001  *    17.904 <0.001  *    4.35 0.044  *  

4m   51.524 <0.001  *    468.949 <0.001  *    47.5 <0.001  *  
4n   0.098 0.756     0.298 0.591     0.983 0.328   
4o   10.507 0.002  *    18.918 <0.001  *    2.02 0.163   
4p   3.981 0.053     55.83 <0.001  *    67.897 <0.001  *  
4q   0.579 0.451     73.61 <0.001  *    107.966 <0.001  *  
4r   0.364 0.55     47.255 <0.001  *    29.565 <0.001  *  
4s   8.581 0.006  *    3.437 0.078     42.75 <0.001  *  
4t   29.114 <0.001  *    108.266 <0.001  *    29.462 <0.001  *  
4u   33.372 <0.001  *    174.499 <0.001  *    30.699 <0.001  *  
5a   1.433 0.238     41.117 <0.001  *    30.378 <0.001  *  
5b   0.994 0.325     14.929 0.001  *    13.558 0.001  *  
5c   0.994 0.325     3.393 0.08     1.295 0.262   
                          

                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          

 

 

 

 



 
 

Appendix III: Characterization survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


