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Abstract

During the academic year 2015-2016, students of the Pontifical Catholic University of
Ecuador worked on a project that studied the relationship between food quality and
school performance of Greek students aged 10-12 years from schools located in various
places of Greece. The university students used R in order to study the data and the
statistical analysis showed that students who consume more frequently low quality food
products are the ones with the poorest school performance. After the completion of the
project, questionnaires delivered to Ecuadorian students in order to explore their views
towards the use of R. A Descriptive Analysis and a Hierarchical Clustering were realized
and the results showed that the students reacted very positively to the use of R in
teaching Statistics.

1. Introduction

The aim of this study is to investigate university students’ views towards the use of
software R in teaching Statistics. The investigation was realized in the School of
Physical Sciences and Mathematics of the Pontifical Catholic University of Ecuador. The
students worked on a project studying the effects of consumption of junk food, sweets
and soft drinks on the school achievement of students aged 10-12 years [1]. The students
used R, statistical techniques and quantitative research methods in order to extract the
results. The project used real life data from a survey that was realized by Georgia
Koulianidi in the Medical School of the University of Athens in Greece. Data from
Greece was used because the interdisciplinarity and the exchange of knowledge,
experience and information at international level is essential for the advancement of
science and the achievement of the goals and objectives of academic education and
research [2]. Also, the use of project method, real life data and new technology were
chosen because they improve students’ attitudes towards Statistics and make
undergraduates to be more engaged in class activities [3].

2. Methodology

During the first semester of the academic year 2015-2016, a project was realized in
the School of Physical Sciences and Mathematics of the Pontifical Catholic University
of Ecuador. The project investigated the relationship between food quality and school
performance of 577 Greek students aged 10-12 from schools located in various places
of Greece [4]. The students of the Pontifical Catholic University of Ecuador
investigated the relationship between the variables “School performance”, “Do you eat
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sweets?”, “Do you eat junk food?” and “Do you drink soft
drinks?” [5]. They used the software R in order to calculate
the frequencies and percentages of the variables, the mean
and standard deviation of each variable, the t-test, the
contingency tables and investigate whether there is a
correlation between students’ school performance and the
frequency of consumption of junk food, sweets and soft
drinks [6]. The analysis with R showed that students who
consume more frequently low quality food products, widely
known as “junk food” are the ones with the poorest school
performance. After the completion of the project,
questionnaires delivered to university students in order to
explore their views towards the use of R in teaching
Statistics. A Descriptive Analysis and a Hierarchical
Classification were realized in order to investigate students’
views and the results are presented in the following
paragraphs [7].

2.1. The Descriptive Analysis

In total of 75 university students that took place in the
research, a 44.00% were men and a 56.00% were women
(Table 1).

Table 1. Sex.
n %
Men 33 44.00%
Women 42 56.00%

Total 75 100.00%

To the item “I enjoyed working with R in the course of
Statistics” 12.12% of the men and 4.76% of the woman
answered “Strongly disagree”. 9.09% of the men and 4.76%
of the women answered “Disagree”. 24.24% of the men and
7.14% of the women answered “Neither agree nor disagree”.
33.33% of the men and 61.90% of the women answered
“Agree” while 21.21% of the men and 21.43% of the women
answered “Strongly agree” (Table 2).

Table 2. I enjoyed working with R in the course of Statistics.

Men Women Total

n % n % n %
Strongly disagree 4 12.12% 2 4.76% 6 8.00%
Disagree 3 9.09% 2 4.76% 5 6.67%
Neither agree nor disagree 8 24.24% 3 7.14% 11 14.67%
Agree 11 33.33% 26 61.90% 37 49.33%
Strongly agree 7 21.21% 9 21.43% 16 21.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I could understand the use of R” 3.03% of the men answered “Strongly disagree” while no woman answered
“Strongly disagree”. 33.33% of the men and 19.05% of the women answered “Disagree”. 6.06% of the men and 9.52% of the
women answered “Neither agree nor disagree”. 42.42% of the men and 45.24% of the women answered “Agree” while 15.15%
of the men and 26.19% of the women answered “Strongly agree” (Table 3).

Table 3. I could understand the use of R.

Men Women Total

n Y% n % n %
Strongly disagree 1 3.03% 0 0.00% 1 1.33%
Disagree 11 33.33% 8 19.05% 19 25.33%
Neither agree nor disagree 2 6.06% 4 9.52% 6 8.00%
Agree 14 42.42% 19 45.24% 33 44.00%
Strongly agree 5 15.15% 11 26.19% 16 21.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “R is important” 3.03% of the men and 4.76% of the women answered “Strongly disagree”. 9.09% of the men
answered “Disagree” while no woman answered “Disagree”. 12.12% of the men and 11.90% of the women answered “Neither
agree nor disagree”. 48.48% of the men and 50.00% of the women answered “Agree” while 27.27% of the men and 33.33% of

the women answered “Strongly agree” (Table 4).

Table 4. R is important.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 3 9.09% 0 0.00% 3 4.00%
Neither agree nor disagree 4 12.12% 5 11.90% 9 12.00%
Agree 16 48.48% 21 50.00% 37 49.33%
Strongly agree 9 27.27% 14 33.33% 23 30.67%
Total 33 100.00% 42 100.00% 75 100.00%
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To the item “R is easy to use” 6.06% of the men and 4.76% of the women answered “Strongly disagree”. 27.27% of the men
and 19.05% of the women answered “Disagree”. 12.12% of the men and 16.67% of the women answered “Neither agree nor
disagree”. 30.30% of the men and 26.19% of the women answered “Agree” while 24.24% of the men and 33.33% of the
women answered “Strongly agree” (Table 5).

Table 5. R is easy to use.

Men Women Total

n % n % n %
Strongly disagree 2 6.06% 2 4.76% 4 5.33%
Disagree 9 27.27% 8 19.05% 17 22.67%
Neither agree nor disagree 4 12.12% 7 16.67% 11 14.67%
Agree 10 30.30% 11 26.19% 21 28.00%
Strongly agree 8 24.24% 14 33.33% 22 29.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I am interested in using R” 3.03% of the men and 4.76% of the women answered “Strongly disagree”. 3.03% of
the men and 9.52% of the women answered “Disagree”. 21.21% of the men and 14.29% of the women answered “Neither
agree nor disagree”. 63.64% of the men and 28.57% of the women answered “Agree” while 9.09% of the men and 42.86% of
the women answered “Strongly agree” (Table 6).

Table 6. I am interested in using R.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 1 3.03% 4 9.52% 5 6.67%
Neither agree nor disagree 7 21.21% 6 14.29% 13 17.33%
Agree 21 63.64% 12 28.57% 33 44.00%
Strongly agree 3 9.09% 18 42.86% 21 28.00%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I felt comfortable working with R” 3.03% of the men and 4.76% of the women answered “Strongly disagree”.
12.12% of the men and 7.14% of the women answered “Disagree”. 33.33% of the men and 14.29% of the women answered
“Neither agree nor disagree”. 30.30% of the men and 42.86% of the women answered “Agree” while 21.21% of the men and
30.95% of the women answered “Strongly agree” (Table 7).

Table 7. I felt comfortable working with R.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 4 12.12% 3 7.14% 7 9.33%
Neither agree nor disagree 11 33.33% 6 14.29% 17 22.67%
Agree 10 30.30% 18 42.86% 28 37.33%
Strongly agree 7 21.21% 13 30.95% 20 26.67%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I was able to work with R” 3.03% of the men and 2.38% of the women answered “Strongly disagree”. 27.27%
of the men and 2.38% of the women answered “Disagree”. 6.06% of the men and 9.52% of the women answered “Neither
agree nor disagree”. 45.45% of the men and 50.00% of the women answered “Agree” while 18.18% of the men and 35.71% of
the women answered “Strongly agree” (Table 8).

Table 8. I was able to work with R.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 1 2.38% 2 2.67%
Disagree 9 27.27% 1 2.38% 10 13.33%
Neither agree nor disagree 2 6.06% 4 9.52% 6 8.00%
Agree 15 45.45% 21 50.00% 36 48.00%
Strongly agree 6 18.18% 15 35.71% 21 28.00%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “R is useful to all scientists” 3.03% of the men and 4.76% of the women answered “Strongly disagree”. 6.06%
of the men and 2.38% of the women answered “Disagree”. 18.18% of the men and 11.90% of the women answered “Neither
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agree nor disagree”. 21.21% of the men and 45.24% of the women answered “Agree” while 51.52% of the men and 35.71% of
the women answered “Strongly agree” (Table 9).

Table 9. R is useful to all scientists.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 2 6.06% 1 2.38% 3 4.00%
Neither agree nor disagree 6 18.18% 5 11.90% 11 14.67%
Agree 7 21.21% 19 45.24% 26 34.67%
Strongly agree 17 51.52% 15 35.71% 32 42.67%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I faced difficulties in learning how to use R” 6.06% of the men and 7.14% of the women answered “Strongly
disagree”. 24.24% of the men and 14.29% of the women answered “Disagree”. 6.06% of the men and 14.29% of the women
answered “Neither agree nor disagree”. 54.55% of the men and 33.33% of the women answered “Agree” while 9.09% of the

men and 30.95% of the women answered “Strongly agree” (Table 10).

Table 10. I faced difficulties in learning how to use R.

Men Women Total

n % n % n %
Strongly disagree 2 6.06% 3 7.14% 5 6.67%
Disagree 8 24.24% 6 14.29% 14 18.67%
Neither agree nor disagree 2 6.06% 6 14.29% 8 10.67%
Agree 18 54.55% 14 33.33% 32 42.67%
Strongly agree 3 9.09% 13 30.95% 16 21.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I understood what I was taught about R” 3.03% of the men and 4.76% of the women answered “Strongly
disagree”. 3.03% of the men and 9.52% of the women answered “Disagree”. 12.12% of the men and 4.76% of the women
answered “Neither agree nor disagree”. 63.64% of the men and 40.48% of the women answered “Agree” while 18.18% of the

men and 40.48% of the women answered “Strongly agree” (Table 11).

Table 11. I understood what I was taught about R.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 1 3.03% 4 9.52% 5 6.67%
Neither agree nor disagree 4 12.12% 2 4.76% 6 8.00%
Agree 21 63.64% 17 40.48% 38 50.67%
Strongly agree 6 18.18% 17 40.48% 23 30.67%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “It was a pleasure working with R” 3.03% of the men and 4.76% of the women answered “Strongly disagree”.
12.12% of the men and 11.90% of the women answered “Disagree”. 42.42% of the men and 11.90% of the women answered
“Neither agree nor disagree”. 24.24% of the men and 28.57% of the women answered “Agree” while 18.18% of the men and
42.86% of the women answered “Strongly agree” (Table 12).

Table 12. It was a pleasure working with R.

Men Women Total

n % n % n %
Strongly disagree 1 3.03% 2 4.76% 3 4.00%
Disagree 12.12% 5 11.90% 9 12.00%
Neither agree nor disagree 14 42.42% 5 11.90% 19 25.33%
Agree 8 24.24% 12 28.57% 20 26.67%
Strongly agree 6 18.18% 18 42.86% 24 32.00%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I made many mistakes when working with R” 15.15% of the men and 14.29% of the women answered
“Strongly disagree”. 24.24% of the men and 35.71% of the women answered “Disagree”. 30.30% of the men and 16.67% of
the women answered “Neither agree nor disagree”. 30.30% of the men and 30.95% of the women answered “Agree”. No man

answered “Strongly agree” while 2.38% of the women answered “Strongly agree” (Table 13).
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Table 13. I made many mistakes when working with R.

Men Women Total

n % n % n %
Strongly disagree 5 15.15% 6 14.29% 11 14.67%
Disagree 8 24.24% 15 35.71% 23 30.67%
Neither agree nor disagree 10 30.30% 7 16.67% 17 22.67%
Agree 10 30.30% 13 30.95% 23 30.67%
Strongly agree 0 0.00% 1 2.38% 1 1.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “R will be helpful to my profession” 6.06% of the men and 7.14% of the women answered “Strongly disagree”.
9.09% of the men and 7.14% of the women answered “Disagree”. 18.18% of the men and 14.29% of the women answered
“Neither agree nor disagree”. 51.52% of the men and 40.48% of the women answered “Agree” while 15.15% of the men and
30.95% of the women answered “Strongly agree” (Table 14).

Table 14. R will be helpful to my profession.

Men Women Total

n % n % n %
Strongly disagree 2 6.06% 3 7.14% 5 6.67%
Disagree 3 9.09% 3 7.14% [ 8.00%
Neither agree nor disagree 6 18.18% 6 14.29% 12 16.00%
Agree 17 51.52% 17 40.48% 34 45.33%
Strongly agree 5 15.15% 13 30.95% 18 24.00%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “It will be difficult for me to apply R in my future work™ 9.09% of the men and 16.67% of the women answered
“Strongly disagree”. 36.36% of the men and 28.57% of the women answered “Disagree”. 15.15% of the men and 19.05% of
the women answered “Neither agree nor disagree”. 36.36% of the men and 35.71% of the women answered “Agree”. 3.03% of

the men answered “Strongly agree” while no woman answered “Strongly agree” (Table 15).

Table 15. It will be difficult for me to apply R in my future work.

Men ‘Women Total

n % n % n %
Strongly disagree 3 9.09% 7 16.67% 10 13.33%
Disagree 12 36.36% 12 28.57% 24 32.00%
Neither agree nor disagree 5 15.15% 8 19.05% 13 17.33%
Agree 12 36.36% 15 35.71% 27 36.00%
Strongly agree 1 3.03% 0 0.00% 1 1.33%
Total 33 100.00% 42 100.00% 75 100.00%

To the item “I am able to teach others what I learned about R in the course of Statistics” 6.06% of the men and 7.14% of the
women answered “Strongly disagree”. 36.36% of the men and 19.05% of the women answered “Disagree”. 9.09% of the men
and 2.38% of the women answered “Neither agree nor disagree”. 42.42% of the men and 40.48% of the women answered

“Agree” while 6.06% of the men and 30.95% of the women answered “Strongly agree” (Table 16).

Table 16. I am able to teach others what I learned about R in the course of Statistics.

Men Women Total
n % n % n %
Strongly disagree 2 6.06% 3 7.14% 5 6.67%
Disagree 12 36.36% 8 19.05% 20 26.67%
Neither agree nor disagree 3 9.09% 1 2.38% 4 5.33%
Agree 14 42.42% 17 40.48% 31 41.33%
Strongly agree 2 6.06% 13 30.95% 15 20.00%
Total 33 100.00% 42 100.00% 75 100.00%
2.2. The Hierarchical Classification characteristics. This method offers the advantage of

We used are the Hierarchical Clustering in order to show
the clusters of the students according to their common

representing the centroids of the clusters on the factor levels
aiming to a detailed interpretation of the differences between
the clusters [8]. The Hierarchical Classification led to the
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formation of five clusters which are presented in Figure 1.

Fifth cluster
3 students
4% of the sample

Fourth cluster
17 students
22.67% of the sample

Third cluster
30 students
40.00% of the sample

Second cluster
7 students
9.33% of the sample

First cluster
18 students
24.00% of the sample

Figure 1. The Classification Chart.

First cluster (18 students, 24.00% of the sample)

The first cluster consists of students who answered the
items “I am interested in using R”, “R is useful to all
scientists”, “I made many mistakes when working with R”, “I
was able to work with R” and “R is important” with “neither
agree nor disagree”.

Second cluster (7 students, 9.33% of the sample)

The second cluster consists of students who answered the
items “I was able to work with R”, “R is easy to use”, “I
could understand the use of R” and “I am able to teach others
what I learned about R in the course of Statistics” with
“Disagree”.

Third cluster (30 students, 40.00% of the sample)

The third cluster consists of students who answered the
items “I was able to work with R”, “It was a pleasure
working with R”, “I felt comfortable working with R”, “R is
easy to use” and “R is useful to all scientists” with “Agree”.

Fourth cluster (17 students, 22.67% of the sample)

The fourth cluster consists of students who answered the
items “I was able to work with R”, “I felt comfortable
working with R”, “R is easy to use”, “It was a pleasure
working with R” and “I could understand the use of R” with
“Strongly agree”.

Fifth cluster (3 students, 4% of the sample)

The fifth cluster consists of students who answered the
items “I understood what I was taught about R”, “It was a
pleasure working with R”, “I felt comfortable working with
R”, “I am interested in using R” and “I faced difficulties in
learning how to use R” with “Strongly disagree”.

3. Conclusion

Students of the Pontifical Catholic University of Ecuador
worked on a project with data from Greece in order to
investigate their views towards the use of R in teaching
Statistics [9]. The students reacted very positively to the use
of R. 70.67% of the students answered ‘“Agree” and

“Strongly agree” to the item “I enjoyed working with R in
the course of Statistics”. 65.33% of the students answered
“Agree” and “Strongly agree” to the item “I could understand
the use of R”. 80.00% of the students answered “Agree” and
“Strongly agree” to the item “R is important”. 72.00% of the
students answered “Agree” and “Strongly agree” to the item
“I am interested in using R”. 64.00% of the students
answered “Agree” and “Strongly agree” to the item “I felt
comfortable working with R”. 76.00% of the students
answered “Agree” and “Strongly agree” to the item “I was
able to work with R”. 77.33% of the students answered
“Agree” and “Strongly agree” to the item “R is useful to all
scientists”. 81.33% of the students answered “Agree” and
“Strongly agree” to the item “I understood what I was taught
about R” and 69.33% of the students answered “Agree” and
“Strongly agree” to the item “R will be helpful to my
profession” [10]. The Hierarchical Classification confirmed
the above results. 62.67% of the students (third and fourth
cluster) selected in the questionnaire the answers “Agree”
and “Strongly agree” [11].
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