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Abstract 

The flipped classroom is an active, student-centred teaching-learning methodology. It aims to increase the 

quality of time spent in the classroom. This approach quickly spread throughout the world and has 

attracted the attention of teachers and researchers from different areas. As Mathematics teachers, the 

authors are faced with students’ lack of interest and consequent failure in the subjects in this area. In an 

attempt to increase students’ interest and commitment, one of the authors decided to use the flipped 

classroom model in one of her courses. In an effort to further strengthen student commitment, a 

continuous class assessment methodology was also used. Students were aware that any and all activities 

carried out in the classroom could be considered for evaluation. To understand how these changes were 

perceived by the students, a quantitative survey was conducted. The participants in the study are 

undergraduate students from a Portuguese higher education institution enrolled in the course of Applied 

Statistics, from the 2nd year, 1st semester of Marketing for Tourism degree. The didactic approach adopted 

by the teacher and the activities developed made the learning process more interesting and promoted a 

more positive attitude towards Statistics. 

Keywords: Flipped classroom, pedagogical innovation, math education, continuous assessment, higher 

education, Generation Z. 

1. Introduction

Mathematics, considered a foundation subject in most higher education degrees, has been a cause 

for concern for many authors and researchers due to the enormous academic and educational failure to 

which it has been subjected. (Pais, Cabrita & Anjo, 2011; Faulkner et al., 2014; Pais & Hall, 2021; Santos 

et al., 2021; Maharjan, Dahal & Pant, 2022). The lack of interest and motivation that students feel 

towards the subject is one of the problems identified in the failure of the teaching-learning process of 

Mathematics. It is fundamental to reverse the existing and widespread feeling towards Mathematics, it is 

necessary to motivate, encourage taste and interest, thus promoting the success of students in mathematics 

subjects (JMC, 2011). 

Changes are needed in the teaching-learning process, starting with the role of the teacher and the 

student. The process should be centred on the student’s learning, respecting the pace, and learning style of 

each one (Felder & Brent, 2005). The biggest challenge that teachers face today is being able to motivate 

and involve students in the classroom, so that they have an active role in their learning process (Felder 

& Brent, 2005). If students enjoy Mathematics, they are much more likely to remember what they have 

learned. If students are motivated to learn about a subject, they are much more likely to develop a 

long-term understanding of that subject (Lester, 2013). A powerful ally in this demand is the use of 

technologies (Skuza, 2020; Billet et al., 2022). Technologies are part of the daily lives of young people, 

especially those born in the late twentieth and early twenty-first centuries, the so-called “generation Z”. 

There are different teaching strategies such as group work, problem-based learning, classroom 

discussions or project-based learning, which allow the creation of active learning environments that 
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encourage student engagement, stimulating them to take an active role in their learning process (Dunlosky 

et al., 2013; Konopka et al., 2015; Caena & Redecker, 2019). The variety of teaching strategies that 

encompass active methodologies invest in the construction of knowledge, requiring the movement of 

search, criticism, study, production, autonomy and sharing among peers (Fonseca & Neto, 2017). One of 

the strategies that has been used with good results is the flipped classroom (Bergmann & Sams, 2012; 

Sohrabi & Iraj, 2016; Galindo-Dominguez, 2021). The use of the flipped classroom encourages student 

engagement in the learning process (Ryan, 2020), promoting understanding of the topics covered and the 

development of lifelong skills such as critical thinking, problem solving, creativity, initiative, autonomy, 

teamwork, communication and leadership (Caena & Redecker, 2019; Ryan, 2020), considered, according 

to the World Economic Forum (2020), some of the essential skills for 2025. 

Transversal to any strategy adopted, technologies assume a prominent role when it comes to 

capturing the attention of students and increasing their motivation (Skuza, 2020; Billet et al., 2022), as the 

childhood of today’s young people, generation Z, was marked by the massive use of mobile phones; by 

the proliferation of digital content (including video); by the emergence of social networks, blogs, chat 

rooms and wikis; etc. 

Aware of all the above, and in an attempt to increase the commitment and engagement of her 

students, the first author of this work decided to reformulate the way she taught her classes, adopting the 

flipped classroom methodology. At the same time, and trying to strengthen the students’ commitment, a 

continuous class assessment methodology was also used. Students were aware that any and all activities 

carried out in the classroom could be considered for evaluation. 

The flipped classroom is a very popular pedagogical approach, in which the activities 

traditionally carried out in the classroom (for example, presentation of theoretical content) become 

homework, and the activities that normally constitute homework become classroom activities (Bergmann 

& Sams, 2012; Sohrabi & Iraj, 2016). This methodology is structured around the idea that lectures are not 

the best use of class time. Instead, the teacher provides information and makes theoretical content 

available before class, promoting the pre-study of theory and freeing up class time for practice. 

The study here presented involved the students of Applied Statistics (1st semester of 2023/2024), 

a second-year course in the Marketing for Tourism bachelor’s degree, offered by a higher education 

institution specializing in undergraduate degrees in Tourism. 

 

2. Methodology 

 
This study aimed to understand whether the changes introduced in Applied Statistics, adopting 

the flipped classroom methodology in parallel with a continuous assessment methodology, contributed to 

increasing the motivation and involvement of the students, namely in the Tourism area, in the learning of 

mathematics, in general, and, in particular, of Statistics.  

Taking that into consideration, the authors developed a questionnaire for the students who 

attended the course under evaluation. At the end of the semester, students were asked to fill in the 

questionnaire. The questionnaire was distributed online to the students who attended the classes and 

aimed to assess the students’ opinion on the changes made to the way the course was taught. After data 

collection, qualitative analyses were carried out, quantified whenever necessary and possible. Statistical 

analyses were performed with Excel. 

 

2.1. Description of the study 
In the first class of the semester, students were informed of the methodology adopted, so that 

they could understand their role. In an attempt to motivate them to carry out the prior autonomous study, 

it was stipulated that any and all activities carried out by the students, in the classroom or as homework, 

could count for the evaluation, with a weight of 20% in the final grade. They were also informed that they 

would not be previously informed of which activities would be evaluated. 

Considering that there are different learning styles and different abilities, the teacher tried to 

diversify the tasks and resources made available. In addition to scripts with detailed explanations of the 

theoretical contents, detailed resolutions of exercises, tasks of a diverse nature, worksheets and tutorials, 

explanatory videos about the various programmatic contents were also made available. Some videos were 

searched on websites that offer educational resources, such as Khan Academy and YouTube, but the vast 

majority had been designed by the teacher during the emergency remote teaching due to Covid 19. 

Students had to autonomously study, in advance, the theoretical component, either by watching 

the videos or by studying the scripts with the detailed explanation of the theoretical contents, of the topic 

that was being addressed at each moment. This study could be individual or in a group, at the discretion 

of each student. The aim was that when they had class they would already recognize and understand the 
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study topics to a minimum, freeing up class time for more practical and interactive activities, thus 

allowing students to take a more active and participatory role. 

In the classroom context: in the first part of the class, a summary of the theoretical contents was 

made and there was some space dedicated to clarifying doubts; followed by the resolution of 

exercises/tasks in which they had to apply the theoretical knowledge studied at home. Some of these tasks 

were carried out individually, others in small groups. The teacher’s role was to dynamize the tasks carried 

out in class, to guide, to clarify doubts and to give feedback on the students’ performance in the tasks 

developed. At the end of each class, the teacher would summarize the work done so far and give 

instructions on what content and materials the students should study autonomously before the next class. 

 

2.2. Respondents 
Out of the 59 students enrolled in the course, 23 attended the classes regularly. This significant 

difference between the number of registered students and the number of students who attended the classes 

is mainly due to the high number of students who were repeating the course and who, because they were 

enrolled in another curricular year, did not have a compatible schedule to attend the classes of this course. 

Of the 23 students who attended the classes, 20 responded to the questionnaire. The respondents were 

between 19 and 24 years old, with only one student above 21; 80% were female and 20% were male; all 

were attending the course for the first time and were full-time students. All the students who answered the 

questionnaire passed the course: 80% passed by continuous assessment and the remaining 20% by exam. 

This was a convenience sample, as participants were easily accessible to researchers. 

 

3. Results and discussion 

 
The teacher of the course involved in this study (also one of the authors of this article) considers 

that the flipped classroom approach was not fully achieved because many students did not attend classes 

regularly and consequently did not study the materials beforehand. However, a significant number of 

students embraced this approach (23 out of 59). 

In the questionnaire, students were asked to rate their agreement on a five-point Likert scale with 

various statements about the use of the flipped classroom methodology. Table 1 shows the results. 

Table 1. Heatmap with frequencies of responses to questions about the flipped classroom; mean and standard 

deviation. (Likert scale: 1 - strong disagreement; 5 - strong agreement). 

 

The use of the flipped classroom methodology 

contributed to: 
1 2 3 4  5 mean 

std 

deviation 

make learning more interactive 0 0 4 8 8 4.20 0.59 

make the classes more stimulating 0 0 4 11 5 4.05 0.47 

involve the students in the learning process 0 0 6 8 6 4.00 0.63 

a more positive view of Maths/Statistics 0 2 4 8 6 3.90 0.94 

better understand the importance of Statistics 0 0 6 6 8 4.10 0.73 

 

An analysis of the responses obtained (Table 1) shows that the results are quite good: students 

have a positive opinion about all the statements except for the statement “The use of the flipped 

classroom methodology contributed to a more positive view of Mathematics/Statistics”, with which 2 

students slightly disagree. The statement with the highest mean value is “The use of the flipped classroom 

methodology helped to make learning more interactive” (mean = 4.20). However, all the other statements 

have mean values very close to this one. 

These results are in line with what the teacher could observe during the semester. Students who 

attended classes regularly showed commitment to both independent study and the activities carried out in 

the classroom. Below are some of the students’ comments: 

• “It’s a good way to keep up with our studies.” 

• “[...] it was great, when it came time to study for the tests, I still knew the material that was given 

at the beginning of the semester.” 

• “I think it’s a good way to involve students and ‘force’ them to study.” 

Of the various materials made available by the teacher, the videos were the most enthusiastically 

received by the students. All the students who answered the questionnaire stated that they considered the 

use of video to be relevant in the teaching-learning process and all agreed that the videos made available 

by the teacher facilitated keeping up with the contents (Figure 1). In their comments, they essentially 

highlighted the great advantage of being able to watch them as many times as they wanted, when and 

where they wanted, at their own pace. 
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Figure 1. Pie chart of opinions on whether the videos made available facilitate keeping up with the contents. 

 
Regarding the continuous assessment methodology used in this course, all the students who 

answered the questionnaire, without exception, evaluated it positively and considered that it contributed 

to the achievement of better results. When asked if this methodology promotes motivation for keeping 

involved in the course, 70% gave a positive answer as shown in Figure 2. 

 
Figure 2. Frequency chart of responses to the question: Do you consider that the continuous assessment 

methodology adopted in this course promotes motivation for keeping involved? 

 
 

 

 

 

 

 

 

 

 

 

When asked what they would maintain in the planning of the course for the incoming year, the 

students mentioned the videos and the continuous assessment methodology adopted. Concerning what 

they would change, they only mentioned dividing the class into smaller groups (shifts). 

 

4. Conclusions 

 
The results of this project show that the adoption of the flipped classroom model together with 

the continuous assessment methodology adopted had a very positive impact on the students who 

embraced this model, increasing their involvement and commitment. Other studies show similar results 

on the adoption of the flipped classroom methodology (Bergmann & Sams, 2012; Sohrabi & Iraj, 2016; 

Galindo-Dominguez, 2021). 

Regarding the limitations of this study, it is important to mention that a convenience sample was 

used, so the results cannot be generalized. Another limitation was the high number of students enrolled in 

the course, which makes it quite difficult to adopt this type of methodology. The ideal would be to have 

classes with a maximum of 25 students. Although many of the students did not attend the classes, there is 

the question of whether they did not do so precisely because there were no shifts and they considered that 

almost 60 students in a classroom is not beneficial. 

Overall, it is the authors’ belief that this study can positively contribute to disseminate new 

strategies that can impact students’ motivation for learning, as well as the possible benefits it can have on 

the students’ learning process. 

 

 

Acknowledgments 
 

This work was supported by CIDMA and CITUR and is funded by the Fundação para a Ciência e a 

Tecnologia, I.P. (FCT, Funder ID = 50110000187) under Grants 

https://doi.org/10.54499/UIDB/04106/2020,  https://doi.org/10.54499/UIDP/04106/2020 and 

https://doi.org/10.54499/UIDB/04470/2020, projects UIDB/04106/2020, UIDP/04106/2020 and 

UIDB/04470/2020. 

 

 

 

Education and New Developments 2024

157



References 
 

Bergmann, J., & Sams, A. (2012). Flip Your Classroom: Reach Every Student in Every Class Every Day. 

Washington DC: International Society for Technology in Education. 

Billett, S., Dymock, D., Hodge, S., Choy, S., & Le, A.H. (2022). Shaping Young People’s Decision-

Making About Post-School Pathways: Institutional and Personal Factors. In S. Billett, B. E. 

Stalder, V. Aarkrog, S. Choy, S. Hodge, & A. H. Le (Eds.) The Standing of Vocational Education 

and the Occupations It Serves. Professional and Practice-based Learning, Vol 32. Springer, Cham. 

https://doi.org/10.1007/978-3-030-96237-1_6    

Caena, F. & Redecker, C. (2019). Aligning teacher competence frameworks to 21st century challenges: 

The case for the European Digital Competence Framework for Educators. European Journal of 

Education, 54(3), 356-369, https://doi.org/10.1111/ejed.12345  

Dunlosky, J., Rawson, K. A., Marsh, E. J., Nathan, M. J. & Willingham, D. T. (2013). Improving 

Students’ Learning with Effective Learning Techniques. Psychological Science in the Public 

Interest, 14(1), 4-58. https://doi.org/10.1177/1529100612453266  

Faulkner, F., Hannigan, A., & Fitzmaurice, O. (2014). The role of prior mathematical experience in 

predicting mathematics performance in higher education. International Journal of Mathematical 

Education in Science and Technology, 45(5), 648-667. 

https://doi.org/10.1080/0020739x.2013.868539  

Felder, R., & Brent, R. (2005). Understanding Student Differences. Journal of Engineering Education, 

94(1), 57-72. 

Fonseca, S., & Neto. J. (2017). Metodologias ativas aplicadas à educação a distância: revisão de 

literatura. Revista EDaPECI São Cristóvão, 17(2), 185-197. 

Galindo-Dominguez, H. (2021). Flipped Classroom in the Educational System: Trend or Effective 

Pedagogical Model Compared to Other Methodologies? Educational Technology & Society, 24(3), 

44-60. 

Joint Mathematical Council of the United Kingdom (JMC) (2011). Digital technologies and  

mathematics education. Retrieved March 18 2024 from 

https://www.jmc.org.uk/documents/JMC_Report_Digital_Technologies_2011.pdf  

Konopka, C. L., Adaime, M. B. and Mosele, P. H. (2015). Active Teaching and Learning Methodologies: 

Some Considerations. Creative Education, 6(14), 1536–1545. 

https://doi.org/10.4236/ce.2015.614154. 

Lester, D. (2013). A Review of the Student Engagement Literature. National Forum of Applied 

Educational Research Journal, 31, 1-8. 

Maharjan, M., Dahal, N., & Pant, B.P. (2022). ICTs into mathematical instructions for meaningful 

teaching and learning. Advances in Mobile Learning Educational Research, 2(2), 341-350. 

https://doi.org/10.25082/AMLER.2022.02.004 

Pais, S., Cabrita, I. & Anjo, A. (2011). The use of Mathematics Educational Project in the Learning of 

Mathematical Subjects at University Level. International Journal of Education, 3(1), E4. 

https://doi.org/10.5296/ije.v3i1.600 

Pais, S. & Hall, A. (2021). Enhancing Tourism Students’ Motivation in Mathematics Classes with 

Kahoot! - A Case Study. Proceedings of ECGBL 2021, 15th European Conference on Game-Based 

Learning, 591-597. 

Ryan, M. (2020). Compendium of Active Learning - Strategies for Student Engagement. Limerick 

Institute of Technology. 

Santos, V., Pais, S., & Hall, A. (2021). Mathematics Classes for Tourism Undergraduate Students and 

Pre-service Teachers with Active Methodologies using Technologies. International Journal of 

Technology in Mathematics Education, 28(3), 203-212. https://doi.org/10.1564/tme_v28.3.10  

Skuza, J. A. (2020). The Experience of Learning: Early Adolescents in Organized Youth Programs. 

Journal of Human Sciences and Extension, 8(3), 36-57. https://doi.org/10.54718/SAAC8798 

Sohrabi, B., & Iraj, H. (2016). Implementing flipped classroom using digital media: A comparison of two 

demographically different groups perceptions. Computers in. Human Behavior, 60, 514-524, 

https://doi.org/10.1016/j.chb.2016.02.056  

World Economic Forum (2020). The Future of Jobs Report. Retrieved March 18 2024 from 

https://www.weforum.org/reports/the-future-of-jobs-report-2020 

p-ISSN: 2184-044X  e-ISSN: 2184-1489  ISBN: 978-989-35728-0-1 © 2024
https://doi.org/10.36315/2024v2end032

158

https://doi.org/10.1016/j.chb.2016.02.056

	ORAL PRESENTATIONS
	PROJECTS AND TRENDS
	EXPLORING FLIPPED CLASSROOM AND CONTINUOUS ASSESSMENT – A CASE STUDY INVOLVING GENERATION Z UNDERGRADUATE TOURISM STUDENTS





