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The personalized education represents a further advance in recognition of the individual within educational
context; several are actions that can be performed in classroom to recognize the uniqueness and autonomy of
learning of each student. In higher education, and particularly for the system of technological universities in
Mexico, 4 elements were proposed which, without going against current trend of educational model, may favor
personalized learning. The contents, work modes, rhythms and timing, and evaluation options were worked
during course methodology programming of quarter September - December 2016, in two control groups. The
paper describes the four elements proposed in higher education which is a novelty; the number of accredited
students, average grade of groups and using a qualitative methodology of surveysare presented positive results
obtained from proposal with control and experimental groups, as well as the opportunities that can improve the
offer of personalized education for following quarter.
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1. INTRODUCTION

"Personalized education is a concept open to different currents, systems, methods, techniques, procedures
and investigations, insofar as they contribute_to formation of the whole person"' and university environment
is not exempt. The new Educational Model for Obligatory Education. Educating for Freedom and Creativity”
in Mexico, it proposes elements of\adaptation and /flexibility that they can be considered within personalized
education; of the five main axes that.it raises, the following notes are taken:

I. The curricular approach. 4 humanist approach, grants to schools a margin curricular autonomy, which
could adapt educational content to specific needs and contexts of students.

II. The school at center of educational system. The school should focus on achieving the maximum learning
of all its students.

II1. Teacher training and professional development. The teacher generates inclusive learning environments,
and is able to adapt curriculum to its specific context.

IV. Inclusion and equity. The education system is for all students and must provide the basis for everyone
to have opportunities, recognizing their social and cultural context.

V. Governance of the educational system. It recognizes the plurality of actors involved in educational
process.

In work carried out by Sadovaya® on personalized education strategies in higher education, highlights a
student-centered approach, to get active people, and responsible acting in ambiguous situations. Hart* also
considers student with an important value in its education initiative accuracy as the adaptation of education to
specific characteristics of each student. Tekin® comments three challenges for customizing education (i)
students should receive education and customized training according to their contexts (e.g., already taken
classes, preferred learning methods, etc.), (ii ) For each specific context, the best method of teaching and
training (e.g., the type and order of teaching materials to be taught); iii) education and training must adapt
online, based on the ratings / comments (e.g., exams, final exams, likes / dislikes, etc.) of students; his work
proposes a personalized online system, highlighting among other things what sequence of didactic material to
present to a student. Laksitowening’s work® considers the importance of individual and fulfillment of a certain
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level of competence, proposing a custom architecture of e-learning in Indonesia, the system consists of 5
components: learning structure integrated, learning model, scenario personalized learning, selection of
personalized content and based on portfolio assessment. Another view that considers personalization is work
of Serral’, creating an atmosphere of intelligent and adaptive learning to provide personalized feedback on
higher education; and work of Zhang® directed to university education to support the recommendation of
customized courses based on learning situation. Reigeluth® writes of an Integrated Education System Custom
(FEET) with 4 main functions for student learning: recordkeeping, planning, instruction, and assessment for
and of student learning.

The proposal presented was supported by use of Moodle platform that allowed organizing contents, so that
students could choose learning tools. Other important element was evaluation of computational thinking'® "
that offered an orientation based on students' abilities and offer a learning environment face-to-face, blended
or online'> '3, The novelty of experiment was to work for higher education the concept of personalized
education, proposal took as a reference the five points proposed by new educational model in Mexico and
previous experiences of publications, thus were offered in a new way topics of course using Moodle platform,
worked on three learning scenarios, with a pace determined by student and offered assessment options.

This article is organized as follows: in section 2, elements proposed to implement personalization in the
course of programming methodology, in section 3, results obtained and finally conclusions of work done.

2.4 ELEMENTS FOR PERSONALIZED EDUCATION
1. Content

The organization of contents in platform was determined by 3 Stages, in*heading of course the objective,
framing of subject and because it is initial course of programming, ‘concept of Information Technologies was
indicated. At each stage, target was also included, and readings, audios, videos, activities, forums and
evaluation evidence were organized through folders. Thesnumber of units as well as topics by subject sheet
indicated by General Coordination of Technological Universities was respected. The intention was that when
student knew objective, could develop different prodtuict, optionssthat give evidence of their abilities, and thus
move on to next stage. The pattern in this sense is directed towards offer of giving more possibilities of doing
in counterpart to that all the students dominate the same contents and get consequently the same level of
objectives.

2. Work modes
The classroom as a learning center is-hot the’only means, much less the only space to evidence skills, as
each student could choose whether to read or listen to theory or watching videos, showed flexibility in

strategies to use in work groups, main idea was to orient learning emphasizing the unique and own way of
learning of each student.

3. Rhythms and timing

The objective of course and of each stage was same for all students but each determined their learning
rhythm, it was an opportunity for student to choose what and at what rhythm to learn.

4. Evaluation options
Exercises or assessment activities were offered that the student chose. It was able to perform programs,
flowcharts or pseudo code, and according to working group the review was face-to-face or online. There was

a deadline, but students in agreement with teacher indicated day they reported delivery of assessment exercises
to be graded.

3. RESULTS

The intervention of 4 elements proposed was carried out in two experimental groups (1° C and 1° D)
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where subject was taught during September - December 2016 quarter, number of students was 65. Five control
groups served to compare results obtained from proposal. Teachers of 1° A, 1° B, 1° E, 1° F and 1° G gave
their classes in a traditional way and without using Moodle platform. The results that were considered were:
percentage of students approved, average grade of group and number of students approved in ordinary period
(Autonomous-10-AU, Outstanding-9-DE, Satisfactory-8-SA, NA-not approved) and extraordinary-EX.

Two months after starting semester, only 24 students answered a voluntary questionnaire survey to know
evaluation of proposal; results to questions asked are in Table 1. 75% of students agreed with their way of
learning. 83.3% of students knew how to use platform and mainly used activities created. At the end of course,
another voluntary survey was applied and just 15 students responded. Table 2 contains questions and results
obtained. 86.7% of students accepted the learning mode as a space to acquire competences of course and
learned concepts of programming.

Table 3 shows concentration of results from control and experimental groups at the end of course.
The percentage of accredited students and average grade per group were similar to control groups,
except drastically in comparison with 1° E and 1° F; difference between the control and experimental
groups was number of approved in an extraordinary period by the teacher of each group, something
that did not happen with 1° G where career director proposed post-course activities for students to
approve. In experimental groups was double number of students who accredited in extraordinary
compared to control groups, above may be due to face-to-face work with students in classroom
compared to the proposal of an educational strategy that sought autonetous learning. This can be
reinforced by comparing number of accredited students with autonomous qualifications of 1° A and
1° B.

Table 1. Questions and results of first.survey
Question Results

About work mode, do you 75% N
think is adequately with
your learning expectation? 50, 1(,

66.7% Yes

Do you know the objectives
that you have to reach ox.do
you have clear knowledge
and what you sheuld Know
to do at'the end of couxse?

33.3% No

Do you feel lo\s} u‘sing
platform; y ot know
what to d what for?

Of resources contained in
platform

Which one did you use?

What action do you suggest
to improve learning or do
you agree with your
learning environment?

83.3% No

16.7% Yes
You could choose more
than one option

Activities 20 students
Reading 17 students
Video 13 students

Audio 11 students
Open question, written
comments had two
aspects:

e To agree 16
students

e Disagree and
want to face
class 8
students

Suggest more hours of




practice 5 students

4. CONCLUSIONS

Student participation in first survey was unfortunately low, only 24 out of 65. Surprised that among the
comments made suggest "normal classroom or laboratory classes", as well as fact that 41 students did not want
to express their opinion, there was no 100% empathy with the proposed learning environment, but on the other
hand 7 students scored Autonomous which means that adapting to a different form of learning represents a
problem for most, one student wrote comment: "My suggestion is that classes were given to everyone equally.”
At the end of course 1 student indicated "I would like that subject not to be separated for some students", 3
students did not write any comments and 3 reemphasized their preference of learning in person. The use of
Moodle platform and elaborated organization was favorable for its intervention in quarter and with students,
who studied the subject, 53 students accredited course, 12 desertions were reported. Assuming that 4 elements
are correct, but previous circumstances of students in high school do not provide autonomy of learning, to
increase number of students who obtain better results with personalized education proposal, following
activities can be worked during the propaedeutic period or in first week of classes: use of Moodle platform,
exercise of computational thinking skills, elaboration of evaluation reagents by students and use of
gamification.

Table 2. Final survey

Question Results
Was learning modality 86.7% Yes
adequate to acquire
competences of the course? 13 30/ No
Was evaluation of your skills  73.3% Yes
at beginning of quarter a
successful activity to  26.7% No
determine the best learning
environment?
Select concepts you are Number \( -
familiar with /mﬂen\
Type of data 11
Arithmetic operators 9 | ANl
Creation of identifiers for 10
variables
Logical operators 11 -
Relational Operators 11
Operator hierarchy 10
Solve arithmetic, logical and 11
relational expressions
Using a counter and 10
accumulator variable
Selection structure 4
Repetition structure 11
Definition and creation ofan 10

algorithm

Table 3. Results of all groups

Control groups Experimental
A B E F G C D
Total 34 33 33 33 32 32 33
AU 6 5 2 1 6 5 2
DE 5 4 1 1 1 3 3
SA 10 8 0 3 0 2 1
EX 5 8 9 8 19 18 19
NA 8 8 21 20 6 4 8
% 76.5 75.8 36.4 39.4 81.2 875 75.8
Grade 6.6 6.4 3.0 3.2 6.9 7.4 6.2
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