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ABSTRACT 

The percentages of dropout, accreditation and average grade of students that study university courses of Methodology of 

programming and Programming of first and second semester of career of Information and Communication Technologies in the 

Technological University of Puebla are not favorable and represent a problem to be solved by academic team, for the above, the 

main objective of present study is to show results of interventions carried out in front of a group of educational strategies that 

allowed to have better percentages in comparison with those obtained in the last 8 years. The first intervention involved evaluation 

of computational thinking through abilities of Generalization, Decomposition, Abstraction, Evaluation and Algorithmic Design, then 

students were offered 10 learning scenarios for Methodology of programming course. In the second intervention, 4 elements were 

manipulated to offer options in course of Programming, which were contents, modes of work, rhythms and time, and evaluation. In 

both interventions, use of Moodle platform allowed to expose learning contents and to have an appropriate context chosen by 

students. The main result was to generate personalized education as well as a learning experience that contributed to motivation of 

student in harmony with academic goals of initial programming courses. 

CCS CONCEPTS 

• Social and professional topics → Computing education → Computational thinking 
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Computational thinking, Computer programming course, Educational programming, Engineering course, Engineering education, 
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1 INTRODUCTION 

From concept of personalized education as an educational conception unrelated to a way of understanding education framed in 

some specific philosophical, psychological or pedagogical current, but open to all reasonable currents of thought [1]; interventions 

made sought to attend to what students have in common, and what they have of their own within academic context of courses 

mentioned, through platform Moodle and offer of options was intended to stimulate each student to be improved freely and 

responsibly ability to direct their own knowledge, change from a traditional education to a personalized one [2, 3] as reported by 

Tekin et al [4] or Laksitowening and Hasibuan [5]. 

Computational thinking [6-8] represents an adequate proposal to promote at an early age the learning of skills that benefit 

students entering areas of Science, Technology, Engineering and Mathematics [9-12], organization of open competitions for 

children up to 14 years indicates a global trust on part of Educational Institutions [13, 14] and its evaluation is a research topic that 

has allowed the creation of evidence [15], linkage with learning programming and Bloom's taxonomy [16], and has effectively 

served to determine learning scenarios [17].  

The median dropout rate at the end of first quarter September - December in career Information and Communication 

Technologies (ICT) at Technological University of Puebla (UTP) from 2009 to 2016 is 31.13. The median percentage of student 

credit in Methodology of Programming course in previous period is 70.77. The median grade in same course and period of students 

who credit is 6.68. The median dropout rate at the end of the second quarter January - April 2010 to 2017 is 30.43. The median 

percentage of student credit for course Program in previous period is 71.89. The median grade in same course and period of 

students who credit is 7.03. Therefore, educational strategies were proposed during quarter periods of September-December 2016 
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and January-April 2017 for Methodology of programming and Programming courses respectively, with the aim of improving 

indicators of students accredited in mentioned courses, average grade of group and reduce the dropout rates. The interventions 

described in this article are based on evaluation of computational thinking (CP) to new students, particularly skills of 

Generalization, Decomposition, Abstraction, Algorithmic Design and Evaluation; to offer learning scenarios based on results of 

evaluation of PC, use of Moodle platform as a tool for a b-learning environment and four elements (Contents, Working modes, 

Rhythms and Timing, and Evaluation) that allowed to offer a personalized education.  

The content of article is integrated as follows. In Context section we describe characteristics of experimental groups where 

strategies and control groups were used to compare results obtained from courses Methodology of programming and 

Programming in the last 8 years. Description section explains the intervention process and educational strategies that were 

proposed. In Results section, data obtained at the end of quarter periods and their comparison with data of previous years, as well 

as qualitative results of surveys is commented on. Finally, Conclusions section discusses impact of work done and future work of 

proposal. 

2 CONTEXT 

Control groups are characterized by being classroom classes in classroom or laboratory, do not use Moodle platform and perform 

evaluations in two times indicated by academy. The Methodology of programming course is given to new students during first 

quarter corresponding to period September - December, for present work data were obtained from 2009 to 2016 giving a total of 

3659 students. The Programming course is given to students of second quarter corresponding to period January - April, for present 

work data were obtained from 2010 to 2017 giving a total of 2633 students.  

The experimental groups corresponded to courses where they assigned me as a teacher. For Methodology of programming 

course, the proposal was applied in 1° C and 1° D with 33 students in each group. For Programming course the proposal was only 

applied at 2° C with 25 students. For both interventions, material was developed and it was used in Moodle platform. Description of 

content is as follows: Name and objective of course, thematic units, with their respective objective and organized by readings, 

audios, videos, activities and evaluation. 

3 DESCRIPTION 

An important element that is considered in personalized education is offer options to students. The first intervention was 

developed with following characteristics. Evaluation of computational thinking through abilities of Decomposition, Generalization, 

Abstraction, Algorithmic Design and Evaluation; which fit well with subjects of course. Evaluation allowed offer 10 learning 

scenarios using three types of study: classroom, semi-classroom and online. In classroom mode, classes were carried out in a 

traditional way, practical and theoretical activities as indicated by course sheet in timetable assigned by career director. In semi-

classroom mode, use of Moodle platform was used to adapt knowledge to be learned by student according to correct answers to 

evaluation of computational thinking, and counseling days were organized. In online mode student could request advice to clarify 

doubts or to deliver evidence of evaluation. The exercises that were used to evaluate the PC and description of scenarios can be 

found in [18]. The second intervention was developed with following characteristics. Student had opportunity to choose contents of 

course, readings, audios or videos; he had opportunity to choose type of learning (classroom, semi-classroom or online), rhythms 

and times of learning and evaluation, student engaged and determined moments in which he delivered evaluation products and 

time that dedicated to study of contents; finally, he had opportunity to choose evaluation evidences that he delivered taking as a 

guide a checklist for each product. 

4 RESULTS 

For period September-December 2016, dropout rate was 24.24 for 1° C and 27.27 for 1° D, which is lower at 6.89 and 3.86 percent 

than median of last 8 Years (31.13); percentage of accreditation for Methodology of programming course was 81.82 for 1° C and 

72.73 for 1° D, which is greater at 11,14 and 2.05 percentage than median of last 8 years (70.67); average grade of same course in 

students of 1° C was 7.12 and of 1° D was 6.81, greater by 0.43 and 0.13 percent over median of last 8 years (6.68). Table 1 

concentrates information discussed above. 

Table 1. Information in the last 8 years first quarter period 

Year  Percentages Average 
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First quarter Grade 

 Desertion  Accreditation   

2009 24.32 77.31 6.78 

2010 27.81 74.20 6.67 

2011 31.13 70.50 6.64 

2012 31.14 71.50 6.69 

2013 35.20 65.23 6.18 

2014 42.24 58.81 6.31 

2015 30.30 70.85 6.81 

2016 34.00 68.5 6.75 

Median  31.13 70.67 6.68 

1°C 2016 24.24 81.82 7.12 

1°D 2016 27.27 72.73 6.81 

 

For period January-April 2017, dropout rate was 8.0 for 2° C, which is 22.76% lower than median for last 8 years (30.76); 

accreditation percentage of Programming course was 92.0, which is 20.11 higher than median of last 8 years (71.89); average 

grade of same course in students of 2° C was 7.09 higher by 0.06 percent over median of last 8 years (7.03). Table 2 summarizes 

above information. 

Voluntary surveys were carried out in both courses to know acceptance of learning strategies carried out in respective 

interventions, results are presented below. For Methodology of programming course, it was asked whether work modality 

(classroom, semi-classroom or online) seemed to right student with his expectation of learning, of 66 students 24 answered 

question and 75% indicated that he agreed; it was also asked if evaluation of computational thinking, through skills of 

Decomposition, Generalization, Abstraction, Algorithmic Design and Evaluation, at beginning of quarter was a successful activity to 

determine best learning environment, 73.3% of the 24 students answered Yes. For Programming course, it was asked if content of 

course contributed to professional training, of 25 students only 22 answered voluntary survey and 100% agreed with content of 

course. 

Table 2. Information in the last 8 years second quarter 

Year  Percentages 

First quarter 

Average 

Grade 

 Desertion Accreditation  

2010 16.48 85.20 7.0 

2011 33.69 70.45 6,.29 

2012 29.99 73.07 6.92 

2013 28.22 73.87 7.07 

2014 31.38 71.62 7.24 

2015 30.89 71.09 6.94 

2016 30.63 72.17 7.05 

2017 32.25 69.57 7.09 

Median  30.76 71.89 7.03 

2°C 2017 8.0 92.0 7.09 

5 CONCLUSIONS 

The interventions carried out implementing strategies described in article: proposal of a learning scenario based on evaluation of 

computational thinking, offer options of evaluative evidences, learning pace and delivery time of products determined by students, 

options in formats of contents and different learning modalities (classroom, semi-classroom and online) to offer a personalized 

education, allowed to obtain a dropout rate lower than those registered in last 8 years at end of first and second quarter, as well as 

accreditation percentage major in courses of Methodology of programming and Programming in same period. In spite of having 

obtained favorable numbers and that students indicated acceptance of proposals made, interventions must still be worked to 

improve results and to have more participants at moment of answering surveys; future work includes a timely follow-up of 
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students' online activities, which allows to improve the average grade, since as indicated results was low as median of last 8 years 

and does not represent a favorable element for ICT career in UTP. 

ACKNOWLEDGMENTS 
The present work is realized within the program of Doctorate in Education in the Society of the Knowledge of the University of 

Salamanca [19-21]. 

REFERENCES  
[1] José Bernardo, J.J. Javaloyes,and J.F. Calderero. 2011. Educación personalizada: principios, técnicas y recursos. Madríd: 

Síntesis. 
[2]  Sara.A. Hart. 2016. Precision Education Initiative: Moving Toward Personalized Education. Mind, Brain, and Education, 10 (4), 

pp. 209-211. DOI: http://dx.doi.org/10.1111/mbe.12109. 
[3]  Victoriya. V. Sadovaya, Olga.V. Korshunova,and Zhumagali.Z. Nauruzbay. 2016. Personalized education strategies. 

Mathematics Education, 11 (1), pp. 199-209. DOI: http://dx.doi.org/10.12973/iser.2016.21019a. 
[4]  Tekin, Jonas. Braun, and Mihaela. Van Der Schaar. 2015. eTutor: Online learning for personalized education. ICASSP, IEEE 

International Conference on Acoustics, Speech and Signal Processing - Proceedings, August, art. no. 7179032, pp. 5545-5549. 
DOI: http://dx.doi.org/10.1109/ICASSP.2015.7179032. 

[5]  Kusuma.A. Laksitowening, and Zainal.A. Hasibuan. 2015. Personalized e-learning architecture in standard-based education. 
Proceedings - 2015 International Conference on Science in Information Technology: Big Data Spectrum for Future 
Information Economy, ICSITech 2015, art. no. 7407787, pp. 110-114. DOI: 
http://dx.doi.org/10.1109/ICSITech.2015.7407787. 

[6]  J. M. Wing. 2006. Computational Thinking. Communications of the ACM 49, 3, 33-35. DOI:10.1145/1118178.1118215. 
[7]  F. J. García-Peñalvo. 2016. What Computational Thinking Is. Journal of Information Technology Research 9, 3, v-viii. 
[8]  F. J. García-Peñalvo and J. Cruz-Benito. 2016. Computational thinking in pre-university education. In Proceedings of the Fourth 

International Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM’16) (Salamanca, Spain, 
November 2-4, 2016), F.J. García-Peñalvo Ed. ACM, New York, NY, USA, 13-17. DOI:10.1145/3012430.3012490. 

[9]  TACCLE 3 Consortium. 2016. TACCLE 3: Coding Erasmus + Project website. Retrieved from http://www.taccle3.eu/. 
[10]  F. J. García-Peñalvo. 2016. Proyecto TACCLE3 – Coding. In XVIII Simposio Internacional de Informática Educativa, SIIE 2016, 

F.J. García-Peñalvo and J.A. Mendes Eds. Ediciones Universidad de Salamanca, Salamanca, España, 187-189. 
[11]  F. J. García-Peñalvo. 2016. A brief introduction to TACCLE 3 – Coding European Project. In2016 International Symposium on 

Computers in Education (SIIE 16), F.J. García-Peñalvo and J.A. Mendes Eds. IEEE, USA. DOI:10.1109/SIIE.2016.7751876. 
[12]  F. J. García-Peñalvo, D.Reimann, M. Tuul, A. Rees, and I. Jormanainen. 2016. An overview of the most relevant literature on 

coding and computational thinking with emphasis on the relevant issues for teachers.TACCLE3 Consortium. Belgium: 
TACCLE3 Consortium. DOI: 10.5281/zenodo.165123 

[13]  UK Bebras Computational Thinking Challenge, answers 2015, University of Oxford, available http://www.bebras.org. 
[14]  Talent Search. 2015, Elite: Grade 12+, Institute of IT Professionals South Africa, available http://www.olympiad.org.za. 
[15]  Román M., Pérez J. C., and Jiménez C. 2015. Test de Pensamiento Computacional: diseño y psicometría general Computational 

Thinking Test: design & general psychometry, III Congreso Internacional sobre Aprendizaje, Innovación y Competitividad 
(CINAIC 2015), Octubre 14-16, 2015, Madrid, ESPAÑA. 

[16]  Cynthia C. Selby. 2015. Relationships: computational thinking, pedagogy of programming, and Bloom's Taxonomy. In 
Proceedings of the Workshop in Primary and Secondary Computing Education (WiPSCE '15). ACM, New York, NY, USA, 80-87, 
DOI= http://dx.doi.org/10.1145/2818314.2818315. 

[17]  Arturo Rojas-López and Francisco José García-Peñalvo. 2016. Relationship of knowledge to learn in programming 
methodology and evaluation of computational thinking, in Proceedings of the Fourth International Conference on 
Technological Ecosystems for Enhancing Multiculturality (TEEM’16) (Salamanca, Spain, November 2-4, 2016), F. J. García-
Peñalvo, Ed. (ICPS: ACM International Conference Proceeding Series, New York, NY, USA: ACM, pp. 73-77. 

[18]  Arturo Rojas-López and Francsico José García-Peñalvo.2016. Personalized contents based on cognitive level of student’s 
computational thinking for learning basic competencies of programming using an environment b-learning, in Proceedings of 
the Fourth International Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM’16) (Salamanca, 
Spain, November 2-4, 2016), F. J. García-Peñalvo, Ed. (ICPS: ACM International Conference Proceeding Series, New York, NY, 
USA: ACM, 2016, pp. 1139-114 

[19]  F. J. García-Peñalvo. 2014. Formación en la sociedad del conocimiento, un programa de doctorado con una perspectiva 
interdisciplinar. Education in the Knowledge Society 15, 1, 4-9. 

[20]  F. J. García-Peñalvo. 2015. Engineering contributions to a Knowledge Society multicultural perspective. IEEE Revista 
Iberoamericana de Tecnologías del Aprendizaje (IEEE RITA) 10, 1, 17-18. DOI:10.1109/RITA.2015.2391371. 

[21] F. J. García-Peñalvo. 2013. Education in knowledge society: A new PhD programme approach. In Proceedings of the First 
International Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM’13) (Salamanca, Spain, 
November 14-15, 2013), F.J. García-Peñalvo Ed. ACM, New York, NY, USA, 575-577. 
DOI:http://dx.doi.org/10.1145/2536536.2536624. 

PR
E-P

RIN
T



  

 

 5 

 

 

PR
E-P

RIN
T


	ABSTRACT
	CCS CONCEPTS
	KEYWORDS
	1 INTRODUCTION
	2 CONTEXT
	3 DESCRIPTION
	4 RESULTS
	5 CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES

