
Quizzes (as a tool for 
self-regulated learning) in 

Software Engineering 
Education

R. José2,3, L.Costa1 ,R.Prada2,3, A. Silva2,3, D. Gonçalves2,3, P. Correa2,3

1 Federal University of Rio de Janeiro (BRAZIL)
2 Instituto Superior Técnico, University  of Lisbon  (PORTUGAL)
3 INESC-ID (PORTUGAL)



Introduction

▪ Student’s way of learning changes with the use 

of technological tools [1]–[3].

▪ Using quizzes for learning has been around for 

many years since it was first discussed [5].
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Education and Quizzes

▪ The inverted classroom is a technology-supported 

pedagogy. Bishop and Verleger [12] define this type of 

learning as a direct, computer-based individual 

instruction outside the classroom.

▪ By reflecting on their actions and how to find new 

knowledge, the learner can discover for himself how to 

overcome his own challenges
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“ …According to Zimmerman, 
self-regulated learning aims to 
define a student’s learning 
process and motivational 
beliefs based on three
self regulation phases: 
Forethought, Performance and 
Self-Reflection [15]....
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Zimmerman Cyclic Model
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“ …According to Nilson [1], 
quizzes can support 
self-regulated learning by 
providing opportunities for 
several Activities and 
Assignments  that  help  with  
self-regulated  learning. [15]....
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Self Regulated Learning Activities Supported by Exams / 
Quizzes
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1. Methodology
The research process used in this work is based on the 
systematic review process research in software 
engineering [21], [22]



▪ Objectives

▪ Population,  Intervention,Comparison, Outcome, Contexts

▪ Research Questions

▪ Keywords and Synonyms

▪ Source

▪ Search String

▪ Inclusion and Exclusion Criteria

▪ Quality Assessment Criteria

▪ Cutoff Score

▪ Data Extraction Form

Research Planning
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Objectives
▪ Analyze scientific publications that address Software Engineering Teaching;

▪ Analyze scientific publications that study the use of Quizzes in Teaching (and 

particularly as a self-regulating pedagogical tool);

▪ Develop a Review and / or Mapping of the literature on “Software Engineering 

Teaching and Quizzes”;

▪ Justify / Motivate the creation / implementation of a Software Engineering 

Shared Quiz repository

Research Planning
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Research Questions
▪ RQ1 - Are Quizzes used in Software Engineering Education?

▪ RQ2 - How are Quizzes used in Software Engineering Education?

▪ RQ3 - Are Quizzes used in Software Engineering Education for the Self-regulation 

of Learning?

▪ RQ4 - How are Quizzes used in Software Engineering Education for the Self 

Regulation of Learning?

▪ RQ5 - How can we improve the use of Quizzes in Software Engineering Education?

Research Planning
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Data Extraction Form
▪ Type of Application of Quizzes

▪ Context where Quizzes were applied

▪ Phases of the Zimmerman Cyclical Model implicitly or explicitly considered

▪ Types of Activities (Before, During or After Exam/Quiz) implicitly or explicitly 

considered

▪ Positive Results from the Application of Quizzes

▪ Negative Results from the Application of Quizzes

Research Planning
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Conducting the Research/Results
▪ Search

▪ Import Studies

▪ Study Selection

▪ Quality Assessment

▪ Data Extraction

▪ Data Analysis

Methodology
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2. Results
Data Extraction



Results - Data Extraction - Context
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Types of Application of Quizzes Number of Studies Studies

Quiz Games 4 [27], [30]–[32]

Online Quizzes 4 [8], [23], [24], [29]

Pop-Quizzes 1 [24]

Gamified Quizzes 1 [24]

Quiz Creation 1 [26]

Generic Quizzes 5 [6], [7], [25], [26], [28]

In-Lecture vs Outside-Lecture Number of Studies Studies

In-Lecture Quizzes 6 [7], [25], [27]–[29], [31]

Outside-Lecture Quizzes 7 [6]–[8], [23], [24], [26], [30]

Type of Course Number of Studies Studies

Traditional Courses 6
[7], [23], [24], [27], [28], 
[31]

Online Courses 4 [8], [26], [29], [30]

Hybrid Course 1 [8]

Intelligent Tutor System 2 [7], [25]

Inverted Class Course 3 [6], [23], [26]

Course Subject Number of Studies Studies

Algorithms 2 [23], [26]

Programming 5 [24]–[26], [29], [30]

Software Design 1 [7], [31]

Software Engineering 3 [6], [8]

Software Project Management 2 [27], [32]

Software Security 1 [28]



Results - Data Extraction - Zimmerman and Activities
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Phase Number of Studies Studies

Forethought 6 [6], [23], [24], [29]–[31]

Performance 6 [23], [24], [26], [27], [29], [30]

Self-Reflection 6 [7], [8], [23], [24], [27], [29]

Activity Type Number of Studies Studies

Activities Before an Exam 7 [6], [8], [23], [24], [26], [30], [31]

Activities During an Exam 1 [30]

Activities After an Exam 6 [7], [8], [23], [24], [27], [29]



Results - Data Extraction - Positive  Results 1/3
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▪  Quizzes allow better self-assessment [8] 

▪  Pop-Quizzes improve students performance  and  Gamified  Quizzes  improve  

student’s  engagement  [24]

▪  Quizzes  and  the  creation  of  quizzes  increased Task Performance [26]

▪  Quiz Games can promote an engaged experience  to  the  players  [32]

▪  Users  liked  the  interactivity provided  by  online  quizzes,  [29]

▪  Quizzes  that  allow  the diagnostic  of  common  errors  allow  students  to  

improve,  and the classification of quiz questions into concepts and cognitive 

levels allows the course’s staff and students to identify problem areas [7]



Results - Data Extraction - Positive  Results 2/3
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▪  Quizzes were effective as a motivator for watching lectures  in  an  inverted  

classroom  [6]

▪  Quiz  Games  improved the academic outcomes of students [30]

▪  In-Lecture Quiz Games  made  students  pay closer  attention  and  had  a positive 

effect on learning [31]

▪  We found motivational aspects in  learning  that  were  applied  in  some  works  as  

a  way  to improve  learning,  including  active  learning,  reported  by  [6],[8], [27], 

[28], [32]. 



Results - Data Extraction - Positive  Results 3/3
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▪ Generating student feedback [8], [29], [30]

▪  Improving student involvement, including motivation [6], [23], [24], [29]–[31].

▪  Improve student attitude [24]

▪ Improve student experience [24], [32]

▪ Improve  student  satisfaction[30] 

▪ Improve student communication [31].



Results - Data Extraction - Negative Results
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▪  Preparation Quizzes before a class had no benefit [24]

▪  Weekly graded quizzes can increase student anxiety [6]



Results - Data analysis 1/3
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RQ1 - Are Quizzes used in Software Engineering Education?

Yes! They are used in Software Engineering Education

RQ2 - How are Quizzes used in Software Engineering Education?

Type of application:
▪  Generic Quizzes
▪ Online Quizzes
▪ Pop-Quizzes
▪ Gamified Quizzes
▪ Quiz Games
▪ Quiz Creation

Context of application:
▪ In-Lecture  or  Outside-Lecture
▪ Type of  course/learning  system  were  they  applied  on  (Traditional, Online,  Hybrid  or  

Intelligent  Tutor  System)
▪ Course subject where they were applied (Algorithms, Programming, Software Design, Software 

Engineering, Software Project Management or Software Security)



Results - Data analysis 2/3
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RQ3 - Are Quizzes used in Software Engineering Education for the Self-regulation of 
Learning?

Yes! Quizzes are used in Software Engineering Education as  self-regulated  learning.
We found examples that approached or focused on each of the different phases of the 
Zimmerman Cyclical Model and found all the types of self-regulated learning activities 
that are a supported by quizzes. Most of the studies did so implicitly and not explicitly.
RQ4 - How are Quizzes used in Software Engineering Education for the Self Regulation 
of Learning?
The extracted  data  shows  that  it  can  be  used  in  order  to  support different   phases   
of   the   Zimmerman   Cyclical   Model,   and different types of self-regulated learning 
Activities. However,as mentioned previously, this was done implicitly in most cases and 
not explicitly.



Results - Data analysis 3/3
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RQ5 - How can we improve the use of Quizzes in Software Engineering Education?

We  have  found  no clear  answer  to  this  question. Some suggestions:

▪ Making sure that the application of Quizzes does not increase student anxiety
▪ Carefully  examining  how to apply  Preparation Quizzes so that it can produce the adequate 

benefits
▪ Considering how to maximize the  benefits  to  the student’s  performance,  engagement,  

motivation and attitude
▪ Taking care to maximize the benefits from having a feedback mechanism, and the benefits of 

using them as a tool for self-assessment and diagnostic
▪ Approaching the deployment of quizzes with a specific focus on the Zimmermann Cyclical 

Model and the Activities Supported by Quizzes
▪ Facilitate the Application of Quizzes to software engineering education through a shared 

repository of quizzes and the tools required to manage and administer the quizzes that so that 
they can be easily deployed



Quizzes Tutor

our office
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Conclusions 1/3

▪ The results of the analysis showed the potential benefits of using quizzes as a tool 
for self-regulated learning.

▪ Thus, we found in these studies common and proposed challenges to address the 
use of quizzes in the context of software engineering and to improve students 
self-regulated learning.

▪  It  was  also  possible to identify failures, mainly related to a correct application of 
Zimmerman’s cyclic model, which provides the basis and process to support 
self-regulated learning for students.  

▪ This  relationship  between  learning  and motivation  has  a  great  impact  on  
educational  environments, and  as  a  consequence,  we  can  say  that  quizzes  
can  be  used as  a  way  of  assessing  students,  but  also  to  stimulate  the 
participation,  motivation  and  learning  of  these  students
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Conclusions 2/3

We believe  that  current  studies  can  be  better  explored  and  with more research in 
this field, especially concerning:

▪ Self-regulating models, methods and techniques of learning supported by the use 
of quizzes

▪ Research relating to the impact, in the form of learning,on software engineering
▪ Use of quizzes shared among various institutions
▪ Procedures for assessing the quality and validity of quiz questions based on 

scientific criteria
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Conclusions 3/3

We argue that a standard body of peer-reviewed questions and answers that can be 
reused in different faculties can:

▪ Facilitate the bootstrapping effort required in order to create, review and  use  
quizzes

▪ Be reused by different Faculties
▪ Can better reflect the state of the art and current knowledge of the topic being 

taught
▪ Can confer the ability to potentially analyze student skills at various universities
▪ Can enable teachers to better understand the weaknesses of the curriculum and 

the problem areas that may cause problems for students and provide a better 
understanding of what those problems are

27



Special thanks 

28

Tutorial:
A Gamification Toolset for Improving Engagement of Students in Software Engineering 
Courses

This work was  developed for the IMPRESS project funded by  EU  Erasmus+Programme, grant nr. 
2017-1-NL01-KA203-035259 and by the Fundação para a Ciência e a Tecnologia, under project UIDB/50021/2020.



29

Thanks!
Any questions?
You can find me at:

▪ Email: jose.b.g.rocha@tecnico.ulisboa.pt

Impress Project:
▪ Email: info@impress-project.eu

▪ https://impress-project.eu/

▪ https://twitter.com/projectIMPRESS

▪ https://www.facebook.com/impressprojecteu/

▪ https://www.linkedin.com/groups/8666931/

https://www.facebook.com/impressprojecteu/


References

30

[1] L. Nilson and B. J. Zimmerman, Creating Self-Regulated Learners: Strategies to Strengthen Students’ Self-Awareness and Learning Skills. Stylus 
Publishing, 2013.

[2] L. D. Fink, Creating Significant Learning Experiences: An Integrated Approach to Designing College Courses , 2nd ed. San Francisco: Jossey-Bass, 
2013. 

[3] E. S. Ebert and R. C. Culyer,School: An Introduction to Education, 3rd ed. Belmont, CA: Cengage Learning, 2013.

[4] Z. L. Berge, Computer Mediated Communication and the Online Class-room: Distance Learning, M. P. Collins, Ed. Cresskill, NJ: Hampton press 
Cresskill, 1995.

[5] V. T. Mawhinney, D. E. Bostow, D. R. Laws, G. J. Blumenfeld, and B. L. Hopkins, “A comparison of students studying-behavior produced by daily, weekly, 
and three-week testing schedules,” Journal of Applied Behavior Analysis , vol. 4, no. 4, pp. 257–264, 1971. [Online]. Available: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1310703/ 

[6] M. J. Herold, T. D. Lynch, R. Ramnath, and J. Ramanathan, “Student and instructor experiences in the inverted classroom,” in 2012 Frontiers in 
Education Conference Proceedings. IEEE, 2012, pp. 1–6. 

[7] C. Thevathayan and M. Hamilton, “Imparting software engineering design skills,” in Proceedings of the Nineteenth Australasian Computing Education 
Conference. ACM, 2017, pp. 95–102.

[8] E. Figueiredo, J. A. Pereira, L. Garcia, and L. Lourdes, “On the evaluation of an open software engineering course,” in 2014 IEEE Frontiers in Education 
Conference (FIE) Proceedings. IEEE, 2014, pp. 1–8.

[9] K. Grimstad and M. Grabe, “Are online study questions beneficial?” Teaching of Psychology, vol. 31, no. 2, pp. 143–146, 2004.

[10] R. L. Bangert-Drowns, C.-L. C. Kulik, J. A. Kulik, and M. Morgan, “The instructional effect of feedback in test-like events,” Review of educational 
research , vol. 61, no. 2, pp. 213–238, 1991.

[11] R. C. ANDERSON, “Some Reflections on the Acquisition of Knowledge,” Educational Researcher , vol. 13, no. 9, pp. 5–10, Nov. 1984. [Online]. Available: 
https://doi.org/10.3102/0013189X013009005

[12] J. L. Bishop and M. A. Verleger, “The flipped classroom: A survey of the research,” in ASEE national conference proceedings, Atlanta, GA, vol. 30, 2013, 
pp. 1–18.

https://doi.org/10.3102/0013189X013009005


References

31

[13] B. J. Zimmerman and R. Risemberg, “Chapter 4 - Self-Regulatory Dimensions of Academic Learning and Motivation,” in Handbook of Academic 
Learning, ser. Educational Psychology, G. D. Phye, Ed. San Diego: Academic Press, 1997, pp. 105–125. [Online]. Available: 
http://www.sciencedirect.com/science/article/pii/B9780125542555500053

[14] B. J. Zimmerman, “Chapter 2 - Attaining Self-Regulation: A Social Cognitive Perspective,” in Handbook of Self-Regulation, M. Boekaerts, P. R. Pintrich, 
and M. Zeidner, Eds. San Diego: Academic Press, 2000, pp. 13–39. [Online]. Available: 
http://www.sciencedirect.com/science/article/pii/B9780121098902500317

[15] ——, “Investigating Self-Regulation and Motivation: Historical Background, Methodological Developments, and Future Prospects,” American 
Educational Research Journal , vol. 45, no. 1, pp. 166–183, 2008. [Online]. Available: https://doi.org/10.3102/0002831207312909

[16] L. W. Anderson, D. R. Krathwohl, P. W. Airasian, K. A. Cruikshank, R. E. Mayer, P. R. Pintrich, J. Raths, and M. C. Wittrock, A Taxonomy for Learning, 
Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives, Abridged Edition, 1st ed. New York: Pearson, 2000. 

[17] B. J. Zimmerman, A. Moylan, J. Hudesman, N. White, and B. Flugman, “Enhancing self-reflection and mathematics achievement of at-risk urban 
technical college students,” Psychological Test and Assessment Modeling, vol. 53, no. 1, pp. 141–160, 2011.

[18] J. Ottenhoff, “Learning How to Learn: Metacognition in Liberal Education,” Liberal Education, vol. 97, pp. 28–33, 2011.

[19] A. F. Healy, M. Jones, L. A. Lalchandani, and L. A. Tack, “Timing of quizzes during learning: Effects on motivation and retention.” Journal of 
Experimental Psychology: Applied, vol. 23, no. 2, p. 128, 2017. [Online]. Available: 
https://psycnet-apa-org.ez29.capes.proxy.ufrj.br/fulltext/2017-10883-001.pdf

[20] M. K. Smith, W. B. Wood, W. K. Adams, C. Wieman, J. K. Knight, N. Guild, and T. T. Su, “Why Peer Discussion Improves Student Performance on 
In-Class Concept Questions,” Science, vol. 323, no. 5910, pp. 122–124, 2009. [Online]. Available: https://science.sciencemag.org/content/323/5910/122

[21] B. Kitchenham and P. Brereton, “A systematic review of systematic review process research in software engineering,” Information and Software 
Technology, vol. 55, no. 12, pp. 2049–2075, 2013. [Online]. Available: https://linkinghub.elsevier.com/retrieve/pii/S0950584913001560 

[22] B. Kitchenham, O. Pearl Brereton, D. Budgen, M. Turner, J. Bailey, and S. Linkman, “Systematic literature reviews in software engineering – A 
systematic literature review,” Information and Software Technology, vol. 51, no. 1, pp. 7–15, 2009. [Online]. Available: 
https://linkinghub.elsevier.com/retrieve/pii/S0950584908001390

https://science.sciencemag.org/content/323/5910/122


References

32

[23] D. Coore and D. Fokum, “Facilitating Course Assessment with a Competitive Programming Platform,” in Proceedings of the 50th ACM Technical 
Symposium on Computer Science Education. ACM, 2019, pp. 449–455. 

[24] A. Luxton-Reilly, I. Albluwi, B. A. Becker, M. Giannakos, A. N. Kumar, L. Ott, J. Paterson, M. J. Scott, J. Sheard, and C. Szabo, “Introductory 
programming: a systematic literature review,” in Proceedings Companion of the 23rd Annual ACM Conference on Innovation and Technology in Computer 
Science Education. ACM, 2018, pp. 55–106.

[25] T. Crow, A. Luxton-Reilly, and B. Wuensche, “Intelligent tutoring systems for programming education: a systematic review,” in Proceedings of the 20th 
Australasian Computing Education Conference. ACM, 2018, pp. 53–62.

[26] M.-B. Ogawa, “Evaluation of flip-flop learning methodology,” in International Conference on Learning and Collaboration Technologies. Springer, 2018, 
pp. 350–360.

[27] G. Petri, C. G. von Wangenheim, and A. F. Borgatto, “Quality of games for teaching software engineering: an analysis of empirical evidences of digital 
and non-digital games,” in Proceedings of the 39th International Conference on Software Engineering: Software Engineering and Education Track. IEEE 
Press, 2017, pp. 150–159.

[28] S. Acharya, “Infusing software security in software engineering,” in ASEE Annual Conference and Exposition, Conference Proceedings, 2017.

[29] J. Krugel and P. Hubwieser, “Computational thinking as springboard for learning object-oriented programming in an interactive MOOC,” in 2017 IEEE 
Global Engineering Education Conference (EDUCON). IEEE, 2017, pp. 1709–1712. 

[30] E. Verdú, L. M. Regueras, M. J. Verdú, J. P. Leal, J. P. de Castro, and R. Queirós, “A distributed system for learning programming on-line,” Computers & 
Education, vol. 58, no. 1, pp. 1–10, 2012.

[31] B. Wu, A. I. Wang, E. A. Børresen, and K. A. Tidemann, “Improvement of a Lecture Game Concept-Implementing Lecture Quiz 2.0.” in CSEDU (2), 2011, 
pp. 26–35.

[32] G. Petri, A. Calderón, C. G. von Wangenheim, A. F. Borgatto, and M. Ruiz, “Games for Teaching Software Project Management: An Analysis of the 
Benefits of Digital and Non-Digital Games.” J. UCS, vol. 24, no. 10, pp. 1424–1451, 2018.


