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Abstract 
In this work, we deal with Google Forms as an online tool to design a self-learning activity that helps to 
the students to consolidate fundamental mathematical subjects in the Computer Science degree. The 
abstract nature of certain issues as numerical successions, convergence of series, the nature of some 
series and their classification (applied for example to estimate the computational cost of algorithms) 
makes necessary to design new activities that encourage the students practice of these concepts, that 
learn how to connect with the computer discipline, and on the other hand that will be attractive to 
perform. Using Google Forms we developed a test that reviews all these aspects and at the same time 
encourages student participation through the use of their mobile devices. When the student finishes, 
he can check his score and detect in which aspects he finds more difficulty. We will also analyze 
numerically how this activity influences the final evaluation results of the subject through the statistical 
analysis of its influence by studying the correlation between the variables involved. 

Keywords: Self-learning activities, mathematics, computer science, higher education. 

1 INTRODUCTION 
Mathematics is one of the theoretical bases in Computer Science. In fact, most of elements (functions, 
operators, algorithms,...) that constitute programming languages are constructed by using arithmetic, 
conditional, comparison and logical operators. Indeed, Computer Science strongly relies on some 
mathematical branches. Linear algebra is crucial in different areas, due to a large number of problems 
can be represented by matrices and related problems. For example in cryptography: encryption and 
decryption require the use of some secret message contained in a matrix; in computer graphics where 
any element is represented by a matrix or in web searches where the importance of the results 
correspond to the so call importance vector that is an eigenvector of the matrix that represent the web 
connections information. Also discrete mathematics: graphs theory, computational geometry or 
number theory. Particularly graphs are so useful in modeling natural or human-made structures. They 
can represent many types of relations and process dynamical systems, biological and social 
structures, for example in the representation of networks of communication, data organization, 
computational devices applications. Also, to model flow of computation, for which is crucial the 
evaluation of computational cost by using combinatory, numeric successions and sum of series. As 
consequence, Infinitesimal Calculus that treats these questions also plays an essential role for the 
particular knowledge and the reasoning skills underlying later key concepts. However, these 
mathematical disciplines in general are scheduled in the first course of the degree. And frequently, 
students reach higher education with many disabilities regarding to them and constitutes in general a 
difficult subject to be faced by students as are reported in several studies ([1], [2], [3], [4]). The need to 
overcome this problem has driven the idea of developing of learning technologies as a support to 
traditional classroom teaching. 

In this work, the developed methodology is the following: using Google Forms we design some tests 
that review all these aspects and that at the same time encourage student participation through the 
use of their mobile devices.  When the student finishes, he can check his score and detect in which 
aspects he finds more difficulty. Initially the form was sent to a total of 159 students who compose the 
subject infinitesimal Calculus of degree in Computer Engineering during the course 2016-17. Of these, 
only 55 performed the test. The obtained results were collected in an excel table and analyzed 
descriptively using SPSS. Finally, we studied numerically how these activities influence the final 
evaluation results of the subject through the statistical analysis of their influence by studying the 
correlation between the variables involved. 

The paper is organized as follows. In section 2 we introduce the employed methodology. More exactly, 
we introduce the construction of the form and its questions by showing some examples of particular 
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mathematical aspects. In section 3, we introduce the practical implementation of quiz. In order to 
evaluate the influence of the proposed method, in section 4 we analyze statistically how it affects by 
studying the correlation between the variables involved. We finish in section 5 with some conclusions 
and new interesting teaching models to be studied in the future. 

2 METHODOLOGY 
The self learning activity has been designed by using Google Forms as tool to create two kind of 
quizzes. One of them, is about numerical series that corresponds to the first part of the subject. And 
the second one relate to general aspects of infinitesimal calculus as limits or integrals calculation.  
Google Forms-along with Docs, Sheets, and Slides-is part of Google's online apps suite of tools. It's 
easy to use and one of the simplest ways to save data directly to a spreadsheet and as consequence 
very useful in order to analyze the information they store. To do it, first we go to forms.google.com, 
and create a new form using an adequate template. Then, at the top right, in settings  

 
Figure 1: Screenshot of one of the employed quiz about Infinitesimal Calculus 

we select “quizzes” and then, “make this a quiz” option.  

 
Figure 2: Transforming a form on a quiz 

After this, we start to design all the questions and we fill out the form with all the questions of different 
type (basically text, paragraph, multiple choice and checkboxes type) and answers. For example 
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Figure 3: Screenshot of a multichoice question related to limit of functions 

Following, we need to assign points to the different questions. In the left bottom of them, we select 
answer key. Then, in the top right of the question, we choose how many points the question is worth. 
Moreover, it is possible to add explanations to answers. Spondents will see all the feedbacks only 
after they finish the quizzes. 

 
Figure 4: Selection of the right answer and the corresponding points 

3 DEVELOPMENT OF THE ACTIVITY 
Once all the questions have been created, all together constitute the quizzes. The bank of problems 
was enough large to include a big variety of subject’s key questions.  The activity was proposed to an 
amount of 159 students, once the classes were finished and time before enough the final exam.  

To do it, we shared two direct links to the files with the students by email. They could complete the 
questionnaires comfortably from anywhere and using any device (mobile, laptop, tablet, ...) with all the 
facilities at their disposal: bibliography of the subject, internet, software, etc. This idea allowed the 
students to see the activity in a friendly way and the possibility of using a great variety of tools 
increased their self-confidence. 

When the students finish the questionnaires, they obtain the global score and also, the result for each 
question.  
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Figure 5: The students can know the global score 

    
Figure 6: Feedback assessment comments 

The quizzes were welcomed by students as an entertaining way to review their knowledge before the 
final exam.  The forms were designed under the possibility of several attempts considering feedback 
as an important part of the learning cycle. Therefore, although initially the results were not good, they 
served as a self-learning tool until finally, after several attempts, the most of students received 
satisfactory results.  

 
Figure 7: Several attempts to complete the questionnaire 

Once the students have completed the activities, data are saved directly to a spreadsheet, something 
very useful in order to analyze the stored information that will be processed in the next section. 
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Figure 8: Spreadsheet with data after students finish the quizzes 

4 NUMERICAL ANALYSIS OF DATA 
In this section, using the SPSS software package, we are going to determine the influence of the self 
learning activity on the students final exam mark through the descriptive and inferential analysis of the 
data. Although initially the activity was proposed to 159 students, only 55 were able to complete it.  

Therefore, we will realize the analysis for a dataset of 5 students of the subject Infinitesimal Calculus 
that boarded the activity during the first semester of the course 2016-17.  Two quantitative variables 
are taken: “Quiz” and “Final”, were the former represents quiz’s results and the latter, the marks 
obtained by the same students in the final exam. 

As it’s usual, in a first step, we are going to check the normality of the data. So, from a descriptive 
point of view  we have  

Table 1. Descriptive analysis of the variables “Quiz” and “Final” 

Descriptive Analysis 

 N Mín Máx Mean Skewness Kurtosis 

       Quiz 55 ,00 10,00 5,9091 -,625 -,683 

      Final 55 ,00 10,00 6,5345 -1,057 1,328 

From Table 1 we observe that for both variables, mean and median have similar values within their 
respective intervals. Taking into account that Kurtosis is a measure of the peakedness of a 
distribution, we can observe that the “Final” variable has a high peak (leptokurtic), whereas “Quiz” 
variable is playkurtic due to its distribution is given by a flat topped curve. Skewness measure the 
asymmetry of the distribution of the variables, negative skew values indicates that the tail on the left 
hand side of the distribution is longer that the right hand side (see Figure 9) and the bulk of the values 
lie to the right of the mean.  
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Figure 9: Histogram graphics for “Final” and “Quiz” variables. Normal distributional curves are also plotted  
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Following Table 1 and Figure 9 we guess that both variables follow a normal distribution that agree 
with the adjustment to the Normal P-P plots   
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Figure 10: Histogram graphics for “Final” and “Quiz” variables. Normal distributional curves are also plotted  

and with the symmetry of the box plots. 
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Figure 11: The boxes are almost symmetrical, indicating normality in the samples 

Apart from graphical resources, it would be convenient check our samples using numerical tests as 
they have the advantage of providing objective conclusions.  Using normal tests of Kolmogorov-
Smirnov, we get 

Table 2. The normal test is significant al 0.05 level 

Kolmogorov-Smirnov test* 

  Quiz     Final 

N 55 55 

Z  Kolmogorov-Smirnov 1,334 ,831 

Sig. (2-tailed) ,057 ,495 

*The contrast distribution is Normal. 

Statistical tests produces two values p= 0.057 (Quiz) and p=0.495 (Final), both bigger than 0.05 that is 
the significance level of the test. So, we don’t reject the null hypothesis and then both samples follow a 
normal distribution (according to descriptive analysis, Figures 9, 10, 11 and Table 1) 

Finally, once we have checked that the two variables follow a normal distribution, we are going to 
study the correlation between them, i.e. we are going to estimate the degree to which both variables 
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vary in relation to each other. In this sense the Pearson correlation coefficient shows that are strongly 
positively correlated,  

Table 3. Correlation test 

Pearson correlation coefficient 

    Quiz Final 

Quiz Pearson correlation 1 ,749(**) 

Sig. (2-taile)   ,000 

N 55 55 

 Final Pearson correlation ,749(**) 1 

Sig. (2-tailed) ,000   

N 55 55 

**  Correlation is significant at 0,01 level 

that agree with the scatter diagram 
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Figure 12: Scatter Plot: positive correlation between “Quiz” and “Final” 

In order to know how much affect the variable “Quiz” to the variable “Final” we are going to obtain the  
linear regression coefficient R. We must not forget that we are calculating the constant (R) that 
represents the rate of change of one variable (y) as a function of changes in the other (x)   when y = 
Rx + b.  In our case y=”Final” and x=”Quiz”. In this sense form 

Table 4. Linear regression coefficient 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Stand. Error in 
the estimation 

1 ,749(a) ,562 ,553 1,48755 

a  Predictor variable: (Constant), Quiz 

we can affirm that the variable “Quiz” affects a 74.9% to the variable “Final”. This means that students 
who successfully pass the self-learning test will probably overcome the 74.9% of final exam. 
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5 CONCLUDING REMARKS 
In this paper we have described the design and implementation of an online self learning activity using 
Google Forms. The fundamental objective was to find a resource to help to the students to consolidate 
some mathematical issues that are crucial in the development of other disciplines in the Computer 
Science Degree. These online mathematical activities have been revealed as an interesting tool, since 
the students immediately know if their answer is correct, and also because they can try the problem as 
many times as necessary to get the right answer using the questions’ feedback. Also, they can solve 
the problems from everywhere using their mobile devices, using their own ideas, techniques and 
different methods. Definitely, is a way to improve students’ attitude toward Infinitesimal Calculus and 
mathematics in general.  As might be expected, statistical analysis has proved that students with good 
results in the proposed online activities obtain the same in the final exam and successfully passed the 
subject. Future work needs to explore new online self learning methods and the study of their 
influence in the development of competences of the resolution of problems in the students.   
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