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Abstract—Courses such as CS1 and CS2 can present an interesting peda-
gogical challenge when it comes to the theory-practice relationship, along with
aspects that involve the course's logistics, the programming language used, and
the characteristics of the students involved in the process. This study presents
an innovative didactic approach, oriented towards the accompaniment of CS1
students by CS2 students at Universidad El Bosque, Colombia, seeking with
this Godparent Plan, to provide a personalized accompaniment to first semester
students, whereby CS2 students enhance their domain over concepts and skills
while accompanying, explaining and teaching younger peers. The results of this
study are favorable, outlining a didactic scheme that can be adapted and repli-
cated in other curricular scenarios.

Keywords—active learning, validated learning, pedagogical innovation, com-
puter science education, CS1 didactics, CS2 didactics

1 Introduction

Teaching in introductory courses, such as CS1 and CS2, poses an interesting peda-
gogical challenge as far as the theory-practice relationship is concerned. The instruc-
tor in charge must ease the immersion into the programming world for students cours-
ing the first academic year, articulating high-quality standards in conjunction with
motivation and didactic strategies to keep them motivated, confident and projected to
continue in the program.

To enhance the pedagogical approach in these courses, within a curricular and lo-
gistic context that does not favor the articulation of constructivist approaches for
active learning, a CS2 section was adapted, so that its students could work individual-
ly as godparents or tutors, with students from a CS1 section, both sections taught by
the same instructor.

Although a general approach would invite to question the role of this Godparent
Plan with respect to the CS1 course, throughout this document we will present the
role of this proposal as a didactic strategy for meaningful learning in CS2, with the
purpose to answer the following research question: How effective is peer tutoring for
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the tutor’s academic enhancement, in terms of concepts and skills corresponding to
programming?

This document is organized as follows: Section 2 presents some previous works,
concepts of interest, and existing tools like the designed Application. Section 3 pre-
sents the problem addressed in this study, the purpose for undertaking this project and
the obtained solution. The final part of this paper presents the study’s conclusions and
a proposal for future research related to this project.

2 Related Studies

There have been a variety of studies and approaches about peer tutoring as an ef-
fective didactical strategy for pedagogical enhancement. As a first example, Cottam et
al. conducted a study with a tutoring program developed for CS1 and CS2 courses,
looking to validate if this program helped students to build a sense of community and
confidence to take further courses in the career, while succeeding in coursework [1].
For the tutoring program they proposed, they hired for each supervised class a gradu-
ate student supervisor and three undergraduate students, whose grade was A+.
Through the study, course performance improvements were observed, letting the
authors identify that peer tutoring is an effective tool for academic retention in the
program. Furthermore, the authors concluded that the program helped students to
succeed in coursework, recommending this approach to be implemented not just in
other courses at their institution, but also in other schools and curricula.

On a similar approach, Loos et al. present the design and implementation of a tu-
toring program at Indiana University, dividing the experiences according to three
perspectives: instructor’s perspective, the point of view of a peer tutor, and the per-
spective of a tutee who was taking the course [2]. First, the peer tutor was inter-
viewed, and stated that the tutoring program helped towards strengthening the rela-
tionship with other peer tutors at the same semester, the program being helpful to
solidify understanding towards concepts and topics she had to explain to her tutees.
On the other hand, the interviewed tutee, indicated that the tutoring program helped
her understand and learn the course concepts, motivating her to work hard to become
a tutor in a near future. Finally, the instructor, indicated to have noticed an increase in
the collaborative atmosphere of the course, the tutoring program effective towards
improving understanding of course topics.

Considering other perspective, Weikle describes a different model for peer tutor-
ing, proposed specially for small institutions. In this model, the payment scheme is
replaced by academic credits, supplying the accompaniment with the Academic Sup-
port Center (ASC) staff. Working with nine tutors across a range of seven classes, the
author concludes that the use of peer tutoring is tremendously successful, because it
helps the student gain confidence towards programming concepts and skills. Further-
more, he concludes that this model helps provide feedback to students, enhancing
concept understanding and skills acquisition [3].

A different study, conducted by Hug et al., describes the benefits of peer tutoring,
stating that most peer leaders (tutors) reported increased self-efficacy in teaching
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computer science, while having improved understanding of the contents covered, and
better communication and leader skills after one semester as tutors [4].

This study was conducted with 89 peer leaders, over five college semesters through
six participant institutions, and is significantly important, because it focuses on the
tutors’ academic improvement.

3 Pedagogical Foundation

Before going further into the proposed Godparent Plan and the results of this pilot
study, it is important to describe the pedagogical model to which it responds, and the
taxonomy with which this didactic strategy is justified.

As Feijéo Garcia et al. indicate, Constructivism focuses on understanding the
learning subject, by identifying and reading his/her context and reality [5], trying to
understand how it is possible to construct knowledge and learning within the context
and reality identified, with new experiences and pedagogical approaches that allow
the learning subject to evolve in his/her knowledge and abilities. Constructivism, as a
pedagogical theory and model, strongly favors active learning, proposing the learning
subject as the main actor of the whole pedagogical process, thus ensuring that the
learning process is directed not towards teaching or transmitting concepts, but to-
wards learning through educative approaches and enriching experiences [6].

In addition, and through its taxonomy, Fink focuses on the design of courses for
meaningful learning, addressing six dimensions that he considers fundamental in the
pedagogical process [7]:

1. Foundational Knowledge Dimension: Focused on understanding and remembering
information and ideas.

2. Application Dimension: Centered on skills, critical thinking and managing pro-
jects.

3. Integration Dimension: Interested on the connection between ideas, people and
realms of life.

4. Human Dimension: Focused on making the learning subject aware of him-
self/herself and others.

5. Caring Dimension: Centered on the development of new feelings, interests and
values.

6. “Learning How to Learn” Dimension: Proposed to make the learning subject able
to become a better learner, gaining the skills according to self-learning and critical
learning awareness.

The articulation of these dimensions, along with contexts’ reading and the identifi-
cation of situational factors, means that the courses that incorporate this taxonomy
manage to ensure that students have significant learning, considering that the taxono-
my upholds the constructivist model, promoting through its dimensions a direct ap-
proach to active learning.

The Godparent Plan works globally with every one of the dimensions described,
offering the godparent an effective didactic scenario for learning: teaching. This,
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bringing to light, the experience of Frager and Stern [8], which exposes the visible
advantages of tutoring as a mechanism for meaningful learning, through results corre-
sponding to the conjunction between fifth and sixth-grade children with first-grade
children, focused on strengthening reading and writing skills.

Also, considering the results presented by Cortese [9], it is plausible to indicate
that a tutoring approach strengthens tutors’ social skills, given that, whilst teaching,
they are faced with diversity scenarios, giving them the opportunity to recognize their
own shortcomings and, therefore, learn to learn through interaction with others, con-
sidering the dimensions here described.

4 Pedagogical Design

For the execution of this pilot, two sections corresponding to a CS1 course and a
CS2 course were articulated. Both courses were given by the same instructor, at Uni-
versidad El Bosque, Colombia.

The CS1 course of this study is an introductory course (first semester) to object-
oriented programming, in which JAVA is used as the main programming language. In
this course, the student learns to design and develop standalone applications, getting
to the point of mastering the persistence of plain text files and managing matrices as
2D data structures.

On the other hand, the CS2 course (second semester), is a course that extends the
knowledge acquired in CS1, complementing it with inheritance, polymorphism and
interfaces management, in conjunction with General Responsibility Assignment Soft-
ware Patterns (GRASP) [10] and program validation techniques (JUnit) [11].

The pilot had a total of 30 godparents, working together with 30 godchildren, to
guarantee a personalized accompaniment to each CS1 student, limiting academic
overload scenarios for any of the CS2 students, while providing assertive follow-up
towards the godparents’ process as tutors.

Several of the CS1 activities, conducted within this plan, were rated by CS2 stu-
dents in a meeting modality, being most of them programming and algorithmic activi-
ties. For this purpose, the instructor provided a variety of rubrics to carry out peer
evaluation. The tutor's main task, while monitoring or evaluating his godchild's activi-
ties, was to clarify doubts and explain how the task should be done.

Both godchildren and godparents were required to report weekly the quality of the
meetings undertaken, describing what had been done and how was the counterpart’s
attitude.

To make this didactic strategy something interesting for the godparents, and seek-
ing that they did not feel obliged to carry it out, the activity proposed a bonified eval-
uation scheme, taking into consideration for the bonus, the godchildren’s academic
performance by the end of CS1 activities, and the follow-up reports prepared and
submitted by both actors.

The pilot study was conducted in four academic weeks, inviting godparents and
godchildren to follow up for more than two hours and less than five hours a week.
The godparents and godchildren selection was done by the instructor, considering
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academic aspects (grades and performance) as well as individual aspects (leadership
skills, communication skills, personality).

5 Results

At the end of this pilot Godparent Plan, surveys were conducted with the partici-
pant godparents and godchildren, to understand how did they feel with this didactic
strategy. In total, 27 godchildren and 28 godparents provided their feedback.

The participant godparents were generally between 18 and 20 years old (60.7%),
being the great majority male (85.7%). On the other hand, the participant godchildren
were generally less than 18 years old (51.9%), and similarly to the godparents’ distri-
bution, they were mostly male (85.2%).

As can be seen in Figure 1, 60.7% of the godparents considered the Godparent
Plan an excellent pedagogical strategy, followed by 35.7% who considered it a good
strategy, and 3.6% who stated it was a bad strategy.

Similarly, as presented in Figure 2, 51.9% of the participant godchildren consid-
ered the Plan an excellent pedagogical strategy, followed by 4.4% who considered it a
good strategy, and 3.7% who stated it was a regular strategy.

On the other hand, being asked how much did they learn as godchildren, the major-
ity of CS1 participant students indicated they learned very much (59.3%), being just
3.7% who stated they learned nothing, and 37% indicated they learned a little (see
Figure 3).

However, as can be seen in Figure 4, the godparents presented a different behavior
towards this same question. In their case, 78.6% of the CS2 participating students,
stated they learned very much through this didactic strategy, followed by 14.3% who
indicated they learned a little, and 7.1% who said they learned nothing through the
process.

Godparents Feedback
What is your consideration about the Godparent
Plan as a pedagogical strategy?

3%

m | consider it an excellent
strategy

® | consider it a good strategy

36% | consider it a regular

strategy

| consider it a bad strategy

Fig. 1. Godparents’ consideration about the Godparent Plan as a pedagogical strategy
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Godchildren Feedback
What is your consideration about the Godparent
Plan as a pedagogical strategy?

4%\

B | consider it an excellent
strategy

u | consider it a good strategy

= | consider it a regular
strategy

44%]

52% | consider it a bad strategy

Fig. 2. Godchildren’ consideration about the Godparent Plan as a pedagogical strategy

Godchildren Feedback
How much did you learn through the
Godparent Plan pilot?

4%

m | learnt very much
m | learnt a little

= | learnt nothing

Fig. 3. Godchildren’ appreciation towards how much they learnt through the Godparent Plan
pilot
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As can be seen from previous feedback, the majority in both groups claimed they
had learnt through this didactical approach. However, as it is perceptible in Figure 4,
the godparents were the ones who really took advantage of this process, gaining con-
fidence towards their skills while teaching and mentoring their godchildren.

Supplementing the previous results, another question was asked to the participating
students: Would you like to be part of a future Godparent Plan, as a godchild?

Godparents Feedback
How much did you learn through the
Godparent Plan pilot?

m | [earnt very much
u | |earnt a little

= | learnt nothing

Fig. 4. Godparents’ appreciation towards how much they learnt through the Godparent Plan
pilot

Godparents Feedback
Would you like to be part of a future
Godparent Plan, as a godchild?

4%

= Yes, lwould like to

= No, | won't

Fig. 5. Godparents’ interest towards being godchildren in a future Godparent Plan
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Visualizing Figure 5, a clear majority (96.4%) of the godparents’ population an-
swered affirmatively to this previous question, with just 3.6% in disagreement with it.
Similarly, as can be seen in Figure 6, the totality of godchildren answered affirmative-
ly to the same question.

Taking another direction to complement results, another question was asked to the
participant students: Would you like to be part of a future Godparent Plan, as a god-
parent?

Godchildren Feedback
Would you like to be part of a future
Godparent Plan, as a godchild?

0%

m Yes, | would like to

= No, | won't

Fig. 6. Godchildren’ interest towards being godchildren in a future Godparent Plan

Godchildren Feedback
Would you like to be part of a future
Godparent Plan, as a godparent?

= Yes, | would like to

= No, |won't

Fig. 7. Godchildren’ interest towards being godparents in a future Godparent Plan
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Considering what Figure 7 illustrates, 74% of the godchildren got motivated to-
wards becoming godparents in a future Godparent Plan, which shows how successful
was the plan when it comes to confidence gaining, motivation and career projection.

Similarly, as it is shown in Figure 8, a clear majority of 96% of the participant
godparents answered affirmatively to the last question. This is evidence of the God-
parent Plan’s success, as an innovative didactical strategy well received by the stu-
dents.

Godparents Feedback
Would you like to be part of a future

Godparent Plan, as a godparent?

4%

m Yes, | would like to

= No, | won't

96%

Fig. 8. Godparents’ interest towards being godparents in a future Godparent Plan

Final Grades' Distribution per Semester
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= 45,0

= 40,0
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; 30,0
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=
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= 00 3. 5 && 3. o &&

x>=40 o= X< [ %= x= x<3.0
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Fig. 9. Final Grades’ Distribution per Semester
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Mean Grade (p) per Term and Semester

5,0
45
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

Mean Grade ()

Term No 1 Term No 2 Term No 3
W 20161 3,5 3,6 32
H2016-2 3,8 31 3,6
2017-1: Plan's Pilot 3,0 3,7 4,4

Fig. 10.Mean Grade (p) per Term and Semester

Considering Figure 4 again, and the 78.6% who stated they had learnt very much,
it is important to complement these results with the corresponding grades of CS2,
having at the end of the pilot’s semester (2017-1) just 6.7% of academic failure (See
Figure 9), with more than the 40% of the population with a grade equal to or higher
than 4.0 on a 5.0 scale. Furthermore, comparing the resulting grades with the two
previous semesters for CS2, there was a significant improvement when it comes to
final grades’ distribution, considering that for the pilot’s semester 80% of students
reported a final grade equal to or higher than 3.5 in a 5.0 scale, in comparison with the
40.6% and 51.2% reported in the previous semesters: 2016-1 and 2016-2.

Observing Figure 10, the application of this didactic approach increased the mean
grade from the second to the third term, for the semester in which the Plan was ap-
plied. Moreover, the results according to the semester in which the plan was articulat-
ed, present higher grades specially for the final term.

Near 35% of the students’ population in CS2, were academically successful with
this strategy, evidencing significant learning after participating in this process. Gen-
eral godparents’ opinions indicate that, because of the need for preparing the tutoring
sessions, they had to study again and be prepared for topics asked by the godchildren.
The experience of being asked and having no other choice than answering, conducted
them to master topics covered in their first year at college, and to gain confidence
while teaching and mentoring.

These results show how successful a tutoring approach, such as the Godparent
Plan, can be towards deep and active learning. Setting up this pilot study involved the
articulation of all of the dimensions proposed by Fink (see Chapter 3), and the feed-
back here provided by the students, in addition to the grades and statistics reported for
this initiative, show how this type of didactics are of interest to them.
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6 Conclusions

Considering how the students received the didactical proposal, and how the results
were obtained in both courses, especially in CS2, it can be concluded that the God-
parent Plan is very effective for the godparents’ (or tutors’) academic enhancement,
in terms of concepts and skills corresponding to programming. It was shown that the
strategy was not just well received by both students’ groups, but that it also presented
excellent academic results in CS2 as a course.

Another conclusion is that peer tutoring is an excellent pedagogical strategy, which
allows the student to go from understanding and memorizing concepts, to learn how
to learn. The social interaction between tutors and tutees (godparents and godchil-
dren), enhanced their communication, leadership and context understanding skills, in
parallel to those skills required by a programming course, such as CS2.

Finally, it can be concluded that this first pilot was successful, considering that it
was a very first approach in our program and in our institution. As it was shown be-
fore, the didactic strategy was effective in all directions, empowering students to-
wards their educational process, and additionally, creating a collaborative atmosphere
for learning and evolving as students.

7 Future Work

As future work, the Godparent Plan is to be conducted again, between CS1 and
CS2, extending the execution time from four academic weeks to 16 academic weeks
(one semester), seeking to generate various dynamics throughout the plan, with the
rotation of godparents and godchildren, in conjunction with the approach of cross-
sectional activities between courses.

On the other hand, the Godfather Plan is to be considered not only for courses of
the first academic year, but also for later courses. The implementation of this plan in
later semesters, would allow to study how effective peer tutoring is for more ad-
vanced students, and how it can affect or motivate them towards their learning pro-
cess.

Likewise, another approach would involve conducting a Godparent Plan between
seniors and first-semester students, in order to compare pedagogical results between
groups that have worked with godparents from different semesters. In this way, the
effect of tutoring as a pedagogical mechanism in different semesters would be stud-
ied, characterizing its effectiveness with different approaches.

As it can be seen, this pilot study opens doors for further research, looking forward
to study and understand peer tutoring success for students’ academic improvement
and retention. There are several pivots for this plan, which could be articulated and
evaluated in other pedagogical contexts and scenarios, while improving it as a di-
dactic strategy for significant learning.
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