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ABSTRACT. – Assessment of Geography Teaching-Learning Process Through 
Game, in Pre-University Education. A general problem recognized in the 
educational process is the need to identify the manner in which the teacher, as 
the factor with the greatest influence on learning, increases the students' 
school performance. The creation of a tool in the form of an interactive website, 
using types of languages to improve an easy understanding of learning, the 
formation of specific competences and the students’ enhanced motivation for 
study are the objectives of this study. This study evaluates the teaching-
learning system through its own created game, using certain types of computer 
languages: HTML, CSS and JavaScript, from the perspective of measuring the 
impact of the effect on tests in the formative assessment sequence of students, 
compared to other teaching-learning methods. The experiment, observations, 
performance analysis and qualitative Google Forms questionnaires, suggested 
a high degree of student engagement and how game technology can facilitate 
teaching. As the results have shown that there is a strong difference between 
experimental and control groups, it indicates that educational play has had a 
positive impact on learning and increasing students' interest, confirming the 
advantages of learning through play. The teaching-learning model can be 
extended to use at national and international level. 
Keywords: teaching-learning through game; Geography; Google Forms; HTML 
computer language; CSS and JavaScript. 
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1. INTRODUCTION 
 
Learning through play and the use of information and communication 

technologies (ICT) in the educational process are topics of interest to many studies. 
There has been a number of research papers over the past six years 

addressing the use of ICT tools for learning, as well as their effects for students. 
Most studies show the advantages of using these applications and less their 
disadvantages. Glover's paper (2020) stands out in this regard, arguing that the 
tool “Google Forms helps stimulate conversations around basic concepts to 
improve learning and equip students with the technology and collaboration tools 
to prepare them for future professional contexts.” Andrew (2019) investigated 
“student attitudes toward various language learning tasks in Google apps and 
explored the benefits of using Google apps as a collaboration tool”. About the use 
of Google Forms as a blended docent learning initiative, Murphy's study (2018,  
p. 4) and Rejón-Guardia et al. (2019) stand out, in that the app allows “the student 
to be an active agent in the learning process”, just like other Google applications. 
Liu and Lan (2016) “suggest that many Web apps (e.g. Google Docs) play a key 
role in improving student motivation and engagement.” 

In terms of the type of assessment, in most of previous research, Kahoot! 
Platform is predominant, since it has demonstrated a positive influence on 
students, creating a conducive environment for study (Iwamoto et al., 2017; 
Taylor and Reynolds, 2018; Wang and Tahir, 2020; Thomas et al., 2021). 

Some studies also look at “the use of digital technology as indicated to 
be suitable for measuring and accepting e-learning tools” (Cheung and Vogel 
2013; del Barrio García et al., 2015). 

Learning through play has been tested and analyzed by several 
researchers, but lacking the in-depth quantitative and qualitative data for the 
realization of a general model of teaching-learning and objective assessment on 
an online platform, to be used in all three models of teaching-learning-
assessment. Game-based learning motivates and engages in such a way that the 
learning process takes place without being aware of this fact and can be beneficial 
for the motivation and dynamics of the class (Sharples, 2002; Gee, 2003). It is also 
necessary to discover an appropriate methodological assessment plan, related to 
online and traditional teaching and learning practices, such as evidenced by the 
“online game science argumentation program (OGSA) for experiments – 
performance of learning and argumentation of the sciences, but time-consuming” 
(Lin, 2018).  

Various research papers present various game models, highlighting the 
direction of improving the learning effect: “the learning and play performance 
of students in an educational game based on exercises with mixed methods” 
and “video games (Virtual Age, based on sound and design) facilitate students' 
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learning and understanding of biological evolution, their behavior influenced 
by score” (Cheng et al., 2015; Lin et al., 2019). A case study looks at “establishing 
an interactive virtual learning platform that connects all students together - 
blended learning - improving the learning performance of students' vocabulary 
through the use of synchronous and asynchronous games and activities” 
(Karaaslan et al., 2018).  

Other research examined “students' learning outcomes through mixed 
methods and their learning experiences through playing a Serious Educational 
Game, as they learn more content” (Cheng and Annetta, 2012). Also in this regard, 
“new teaching methods are being designed that encourage students to be active 
participants in their own learning, based on the game (GBL) – the use of mobile 
phone applications to improve learning” (Elsherbiny and Al Maamari, 2020). 

Other studies have provided a number of educational teaching and 
learning models experienced by university education. Thus, “interactive learning 
environments such as digital games (DGBL) were used to attract students' 
interest, based on the analysis of drawings, questionnaires, pre-test and post-
test results, impact and interest” (Perini et al., 2017).  

Another example is provided by Annetta et al. (2009), who researched 
the effectiveness of a multiplayer educational gaming application (Dr. Friction 
Multiplayer Educational Gaming) created by the teacher, using mixed methods 
and collecting results at pre-test and post-test.  

Other studies have been identified the positive impact of learning 
through play: the work of Zaharias et al. (2017) “results in serious games being 
effective learning tools, demonstrating the positive impact on learning of the 2D 
and 3D educational game on Geography”. 

There are various concerns about the use of JavaScript. These refer to 
“creating dynamic and interactive websites to support the teaching-learning 
process of web programming with JavaScript and Java Server Pages, an 
assessment tool” (Jaimez-Gonzalez, 2019). Also, the JavaScript program is 
considered “an easy means of bringing interactivity and checking the answers to 
the educational, fast-to-learn, attractive web pages, highlighting the educational 
use and tests in the future of distance learning” (Krumm and Thum, 1998). 

Regarding “increasing the performance of students after improving the 
teaching-learning-assessment methods, a specialized paper that studies 
“visible learning”, a guide for teachers (Hattie J., 2012), stands out. A useful 
method for calculating the results of assessments on certain time intervals and 
on certain samples, is “calculating the size of the effect (d and r)” (Hedges and 
Olkin, 1985; Cohen, 1988; Lipsey and Wilson, 2001; Schagen and Hodgen, 2009; 
Rosenthal et al., 2000). These results of the size of the positive effect are 
consistent with previous results in the literature (for example Hattie, 2009). 
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At the opposite end, we find studies on the lack of motivation of students 
that can lead to reduced learning outcomes and an unpleasant atmosphere in 
the classroom (Liu et al., 2012), and boredom on the computer to a problematic 
behavior (Baker et al., 2010). Educational research has shown that students 
actively involved in the learning activity will learn more than passive students 
(Butler, 1992). 

Although there have been many research studies on learning through 
play, few have referred to pre-university education, and the subject of 
geography. We thus consider this study appropriate, in order to highlight the 
importance that information and communication technology (ICT) has 
acquired in teaching, learning and evaluating geography, especially with the 
advent of the COVID-19 pandemic (Toma et al., 2021). This aspect is considered 
necessary as a means of motivation for students and teachers. 

A study from Ireland provides substantial evidence of the negative 
psychosocial impact of SAH (“home schooling”) perceived by parents and 
students and of the fact that students learned less during SAH (Flynn et al., 2021). 

The usefulness of teaching situational geography stories in virtual 
reality and the value of using this teaching method can induce positive and 
negative emotions, as demonstrated in China (Yang et al., 2022). 

The research performed aims to evaluate (quantitatively and qualitatively) 
the method of teaching-learning through play, with the method of Power Point 
presentation. At the same time, steps were taken to determine the students' 
opinions about the advantages and disadvantages of the implemented game 
and to use it in the future. 

The aim is to identify optimal teaching methods in the current context 
of technological development. 

 
 
2. MATERIALS AND METHODS 
 
2.1. Research objectives 

The hypothesis proposed to the study research is that a game developed 
through the JavaScript programming language and included in the teaching-
learning sequence of geography would increase the volume of information and 
specific skills assimilated by students. 

The overall objective of the research is to comparatively assess the 
teaching-learning-assessment of students through play, compared to another 
method of teaching-learning and the students' perspective through a questionnaire 
of their reflection about the implemented method.  
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This identifies the advantages, disadvantages and usability of the game. 
This objective took into account 4 specific objectives.  

The first objective was to measure the level of previously acquired 
knowledge and specific skills through a formative assessment standardized 
with the Kahoot! interactive exercise by measuring the size of the effect on 
formative tests on the Kahoot! learning platform. 

The second objective was to measure the level of acquired knowledge 
and specific competencies through a formative assessment standardized       
with the Interactive Kahoot! exercise during the game developed through 
JavaScript/Google Forms implemented teaching-learning tool by measuring the 
size of the effect on the formative tests. 

The third objective was to measure the level of knowledge that students 
acquired after applying the implemented teaching-learning game by measuring 
the size of the effect on the tests on the Kahoot! learning platform. 

The fourth objective was to learn the students' opinion about using the 
game tool in JavaScript as a teaching-learning technique by applying a feedback 
questionnaire in the Google Forms application. 

 
2.2. The context of the research and the sample 

The research was carried out within the pre-university education in the 
subject of geography, during 12 topics about the Hydrosphere, from four levels 
of study, representing the 5th, 6th, 9th and 10th grades, totaling a number of 373 
students. For the experimental groups, Google Forms and the game developed 
with JavaScript as a teaching-learning method was used as a teaching-learning 
tool associated with the PowerPoint presentation (231 students) and for the 
control groups (142 students) only the PowerPoint presentation. The Google 
Forms questionnaire on students' perception of the two teaching-learning 
models was applied only to experimental groups. 

The groups of students in the sample are intellectually homogeneous, 
but heterogeneous in high school specialization (mathematics, social sciences 
and philology profiles), have a predominantly visual learning style, studying 
Geography one hour a week from the common trunk. 

A selection criterion was used to choose the classes that will participate 
in the learning experiment with the two comparative methods: two ISCED levels 
2 and 3 in the classes with the lowest previous average (9th grade H, 10th D and 
6th grade B) and two ISCED levels (international standard classification of 
education) 2 and 3 in the classes with the previous higher average (10th E and  
9th C) and with approximately equal averages in classes 5th A and 5th B, but with 
insignificant differences in the score of the average between the classes of the two 
(experimental and control) groups before the experiment is conducted, from a 
minimum of two points for the 6th graders, to a maximum of 0.56 points in  
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the 10th grades. This situation makes it possible to support the fact that the 
dispersion of the two samples is homogeneous, as a prerequisite for the future 
experiment to be carried out optimally.  

Regarding the variable “high school/middle school level profile”, an 
equal number of students was selected for the two groups, 145 students for  
the “sciences” profile and 58 for the “humanities” profile, and an equal number         
of 28 students for the level of the 5th and 6th grades. Their attribution is 
symmetrical within the two groups, with a larger number of students in the 
experimental group to compare their own JavaScript web game created and the 
Google Forms tool associated with the PowerPoint presentation. 

The reason for recruiting and selecting participants is to identify 
the degree of influence of the teaching-learning sequence through its own 
JavaScript-created game and the Google Forms tool simultaneously with the 
presentation in Microsoft PowerPoint in learning geography, starting from: 

* The measurement of the level of knowledge previously acquired by 
the students; 

* The implementation in the routing sequence of the teaching-learning 
of the method with their own JavaScript created game and the Google Forms 
tool associated with the presentation in Microsoft PowerPoint; 

* The measurement of the level of knowledge acquired and the specific 
competences through a formative assessment; 

* The measurement of the level of knowledge acquired by the students 
after the application of the implemented method of teaching; 

* The students' opinion on the use of the Google Forms/JavaScript game 
tool associated with the presentation in Microsoft PowerPoint as tools of the 
teaching-learning method. 

The sample size represents all the 373 students belonging to the 
classes that have the same teacher of Geography in the same educational unit, 
involving middle school and high school. 

 
2.3. The tool used and the validation 

The study used the following research methods and tools: analysis 
(collecting data on the conduct of teaching-learning-assessment within the 
classes), in order to assess the specific competences, performance and progress of 
students; the quantitative statistical method for calculating the magnitude of the 
effect for school acquisitions of expected progress; the survey method based on the 
questionnaire, using the Likert ordinal scale; the method of observing students' 
behaviour; the analysis of the products of students' activities; the experiment; the 
method of researching school documents; the test method and the comparative 
method. For the interpretation of data, we used statistical methods. 
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The tool used in teaching-learning students is the use of their own 
created game in JavaScript / Google Forms associated with the PowerPoint 
presentation. To evaluate the students' results, we used the formative test on 
the Kahoot! platform for the feedback sequence. The validation model used is 
the grid for interpreting the value of the effect size, according to Cohen (1988). 

 
2.4. Model and procedure of research 

a. The procedure for the experiment: 

Cohen (1988) calculated the effect size in two ways: for the same level 
with the two evaluation moments – the previous one (pre-test) and during the 
implemented teaching-learning method with their own web created game in 
JavaScript and with the Google Forms tool associated with the Microsoft 
PowerPoint presentation (post-test), for experimental and control groups. The 
second way is for the same level as two other evaluation moments – during the 
implemented teaching-learning method with the JavaScript web game and the 
Google Forms tool and PowerPoint presentation. 

The methodology used (within the experiment) to measure the results 
of the students in the three stages was achieved by testing the hypothesis of the 
magnitude of the studied effect, based on the quantitative statistical method of 
calculating the size of the effect for school acquisitions of the expected progress 
of the students per class during the research period, by using the SPSS program 
– Statistical Package for the Social Sciences (for the experimental and control 
classes, for the 5th and 9th grades) and Jasp and Jamovi (only for 6th grades and 
10th grades, because the SPPS program did not calculate, as there was a single 
test to compare between the two groups). 

So, the methodology used to test the assumption of the magnitude of the 
effect studied is the quantitative statistical method of calculating the magnitude 
of the effect on school procurement of the expected student progress by class 
during the research period using the Jasp program. Standard class deviation 
was calculated at all evaluations and effect size in tests (equation 1), in two 
ways: for the same class as the two assessment moments – one previously, and 
the other one during the implemented teaching-learning method using our 
game in JavaScript / the Google Forms instruments (equation 1, situation 1 and 
2) and for the period of implementation of the teaching and learning method 
with our game in JavaScript / the Google formats tool, the second phase of 
research for different classes (equation 1, situation 3). 

The effect size (d) is: 
 
𝑑𝑑 = 𝑀𝑀 (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 1)−𝑀𝑀(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 2)

(𝐴𝐴𝐴𝐴 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 1+𝐴𝐴𝐴𝐴 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 2)/2
  (1) 
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Where:  
Situation 1 (the same class): 
M (test 1) is the mean of the posttest (for the whole class); M (test 2) is 

the mean pretest (for the whole class); AS test 1 is the standard deviation of the 
posttest (for the whole class); AS test 2 is the standard deviation of the pretest 
for the whole class. 

Situation 2 (the same class): 
M (test 1) is the posttest mean, during the use of the implemented 

method (for the whole class); M (test 2) is the mean pretest previous (for the 
whole class); AS is standard mean deviation of the same class for the two 
moments of the assessment. 

Situation 3 (different classes): 
M (test 1) is the mean test for class with our game in JavaScript/the 

Google Forms tool (for the whole class); M (test 2) is the mean test for a class 
without Google Forms tool (the whole class); AS test 1 is the standard deviation 
class with Forms; AS test 2 is the standard deviation class without our game in 
JavaScript/ Google Forms tool. 

In the post-research stage, we analysed the results of each class, thus 
comparing the teaching-learning method with our game in JavaScript/ the 
Google Forms tool, with the presentation PowerPoint method over the five 
weeks in the 9th and 5th grades and for one week in the 6th and 10th grades. 

A further five week Kahoot! standardized game-type assessment in the 
5th, 6th, 9th and 10th grades was also carried out to compare the progress or 
backsliding of students after the method implemented with our game in 
JavaScript/the Google Forms teaching-learning tool ceased to apply. The effect 
size has also been calculated for the next stage (equation 1, situation 4). 

Situation 4 (the same class): 
M (test 1) is the mean posttest during the usage of the implemented 

method (for the whole class); M (test 2) is the pretest, previous to method 
implementation (for the whole class); AS is the standard deviation of the whole 
class for the two moments of the assessment. 

Students who used our game in JavaScript/the Google Forms tool 
method, received at the end a questionnaire stating its advantages and 
disadvantages and to what extent they agree to the re-use of this teaching-
learning method during future classes. 

Other working methods were the teaching-learning method and the 
survey based on the Google Forms questionnaire, the JavaScript web game and 
the graphical method of the results obtained with students by classes in the 
Microsoft Excel program.  
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Also, the experiment was carried out for a total of 373 students in 
middle school (5th and 6th grades) and high school (ninth and tenth grades). 

The results are presented according to the specific objectives of the 
research, namely the performance achieved by the students compared between 
the three teaching-learning methods and the students' perception of teaching 
and learning based on their own web game created in JavaScript and the Google 
Forms tool/associated with the presentation in Microsoft PowerPoint. 

 
b. The procedure for creating your own JavaScript web game 

Making online games involved integrating requirements into web pages 
using certain types of computer languages: Hyper Text Markup Language 
(HTML), Cascading Style Sheets (CSS) and JavaScript.  

HTML is a markup language that forms the structural basis of web 
pages. Through it we created and ordered the components of web pages. The 
other computer languages mentioned completed the project by stylizing and 
animating their component elements. 

CSS is a computer tool necessary for editing HTML documents. It allows 
the implementation of the visual aspect characteristics of the component 
elements in a web page. In this case, CSS has provided an important help in 
stylizing and arranging objects in games for a visual effect as pleasant and 
attractive as possible. Without CSS, creating HTML pages is very difficult, the 
results on their design are often unsatisfactory. 

For a good interaction it was necessary to use a programming language 
used in handling web pages, JavaScript. Through its specific codes, we were able 
to build and complete the applications we wanted. JavaScript allows animating, 
modifying, moving elements created in HTML, as well as changing CSS codes to 
change the appearance of graphic elements according to user action (Fig. 1). 
 

 

Fig. 1. The first variables created to manage information in game development. 
Source: the authors 
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Questions, answers, specific competences, performance standards and 
operational objectives were grouped together as separate matrices, the link 
between them being the order in which they were positioned. For example, the 
first question in the series of questions corresponds to the variants of the 
answer from the first element in the sequence of answers, the first element in 
the sequence of objectives, the first element in the string of performance 
standards and the first element in the skill sequence. 

 
Syntax example: 
 
const questions =[“Exercise 1”,0, “the location of the image file to be 

displayed”, “Image source:”]; 
const answers=[“answer1”,”answer2”,”answer3”,”answer4”]; 
 
In the given example, the first exercise is elemental in questions [0][0], 

and the correct saying is questioned [0][1], marked with 0, that is, the first 
variant of answer. If it was past 1, it meant that the correct answer was the 
second option. With the help of JavaScript, we were able to link the elements in 
these data strings to display the necessary information. 

If the sixth exercise appears in the game, i.e. questions [5][0], the 
response variants displayed will be those from the answers [5], the performance 
standards displayed will be those from the standards [5], the specific 
competencies from the competencies [5], and the operational objectives from the 
objectives [5]. Of course, these names can be changed, but for a more correct 
understanding of the structure of the game, we used the names “questions”, 
“answers”, “competencies”, “standards”, “objectives”. 

After completing the games, they were uploaded to an online server, 
from where they were accessed. It is necessary to purchase a web hosting 
package (hosting) and an internet domain for the operation of this website 
(www.hidrosfera-jocuri.com). The created devices will be accessible for the 
students, requiring only an internet connection.  

The own created game model can also be used internationally, by 
setting in Google Chrome the translation of a desired foreign language (Fig. 2).  

 
2.5. Data analysis 

The study was divided into four stages of research. In the first stage, the 
results of previous formative assessments were analyzed by comparing the average 
obtained by level (classes) from seven and eight contents (pre-test results). 
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In the second stage, the results of the formative assessments were 
analyzed by comparing the score obtained per class to the one (grades 6th and 
10th) and five (5th and 9th grades) contents about the Hydrosphere, during the 
comparison of the three teaching-learning methods. 

 

 
Fig. 2. Own created game model in Java Script in English by setting in Google Chrome 

the translation into a desired foreign language.  
Source: the authors 

 
For all 12 lessons, the number of questions in the game made was 18, 

with a working time limit of 30 minutes, with play buttons, pause and volume. 
The 18 items are of objective type, in which one is correct and the rest are fun, 
plausible, of the dual choice type: True / False and with multiple choices from 
3 or 4 variants of answer. On the first background is the title of the lesson, the 
learning unit, the type of lesson and the responsible attitudes/connection with 
real life to be formed to the students. Then, on each image of the existing 18, a 
learning activity (exercise) with the number of the specific competence and the 
number of the proposed operational objective, the title of the lesson, the 
learning unit, the type of lesson, the play, pause and volume buttons, the specific 
competence targeted and the proposed operational objective is each put in 
place. The students choose the correct answer and will be shown whether the 
answer is right or wrong and the number of the question they are in. Students 
cannot move on to the next learning activity if they do not tick an answer. The 
last picture will show the resolution time, score and wrong detailed answers on 
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specific skills and operational objectives. The students will keep this last image 
as a screenshot and post it on Google Classroom in the theme category.  
The score obtained by the students is on average per class a score of over 90 
points, which confirms the attention throughout the teaching-learning conduct 
sequence. 

At all 3 stages presented, at the assessment sequence at the end of each 
class, all students received a Kahoot!! game with nine standardised questions 
on the specific competences and formulated according to the operational 
objectives of the lesson and a feedback question on the lesson taught by the 
teacher. As teaching-learning methods, the PowerPoint presentation associated 
with the Google Forms tool for 2 experimental classes (57 students), the 
PowerPoint presentation associated with the own created game in JavaScript 
programming language for 6 experimental classes (174 students) and only the 
PowerPoint presentation for the control groups (142 students) were used.  

The data with the test results stored in Excel was converted to the ODS 
program and entered into the Jamovi program. The methodology used (within 
the experiment) to measure the students' results from the 3 stages was 
achieved by testing the hypothesis of the magnitude of the studied effect, based 
on the quantitative statistical method of calculating the size of the effect for 
school acquisitions of the expected progress of the students per class during the 
research period, by using the Jamovi program. The average difference was 
calculated in this program, SD, SE, p, at all assessments (Table 1) and the effect 
size of the tests (Cohen effect size), in two ways. The first way was for the same 
level with the two moments of assessment – the previous one (pre-test) and 
during the implemented method of teaching-learning with the JavaScript game 
and the Google Forms tool and PowerPoint presentation (post-test). The second 
way was for the same level with two other assessment moments – during the 
implemented teaching-learning method with the JavaScript game and the 
Google Forms tool and PowerPoint presentation (pre-test) and later – only with 
teaching-learning based on PowerPoint presentation (post-test). 

In the fourth stage, the Google Forms questionnaire applied to students 
from the experimental groups was analyzed. It included 6 items, of which  
2 questions were with an open answer, 1 question contained the Likert scale 
and 3 questions on demography. 

The methodology used in testing the hypothesis of the size of the 
studied effect is the quantitative statistical method of calculating it for school 
acquisitions of the expected progress of the students per class, during the 
research period of the three teaching-learning models.  
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3. RESULTS 
 
The results are presented according to the four specific objectives of the 

research, namely the performance achieved by students compared between the 
three teaching-learning models and the students' perception of teaching-
learning based on JavaScript and the Google Forms tool. 

In the second sub-stage, in the 5th and 9th grades, a minimum value of 
the average is noticed in the first lesson from an average of 7.65 (in the 5th 
grade) to 8.38/8.26 in the 9th grades, these progressing to the maximum values 
of the average of 9.05 at the lesson 5 in the 5th grade and 9.64 in the 9th grades. 
In the 6th grades, the average was 9.04 and in the two classes of the 10th grade 
(with JavaScript game associated with the PowerPoint presentation) there was 
an average of 8.66 and 8.22 respectively (with Google Forms tool associated 
with PowerPoint presentation). 

According to the data obtained, none of the students obtained a score 
below 5 in the experimental groups. At the same time, it can be seen how, as the 
score progresses towards the maximum possible result, the control group tends 
to register decreasing values. In the 9-10 points category, the experimental 
group recorded values of 63.57%, more than half of the students, while the 
control group registered only 39.82% (table 1).  

 
Table 1. The score obtained by the students in the experimental and control groups 

 3 points 4 points 5 points 6 points 7 points 8 points 9 points 10 points 
Percent 
students (%) 
Experimental 
group 0 0 0.59 4.72 9.84 21.25 35.43 28.14 
Percent 
students (%) 
Control group  1.45 1.74 7.26 11.91 15.4 22.38 26.74 13.08 

Source: the authors 
 
 
Thus, the average obtained by the experimental group was 8.77 points, 

and that of the control group was 7.73 points, with a difference of 1.04 points 
between them. 

The figures below show the evolution by classes and by experimental 
groups and control groups viewed comparatively.  

Fig. 3 shows the pretest-posttest evolution of the experimental groups. 
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Fig. 3. Bar chart made in SPSS program – Results of the Kahoot! formative tests 

at pretest and during the implementation of the method with the JavaScript 
web tool and Microsoft PowerPoint presentation (posttest) related to the 

contents about the Hydrosphere (class level experimental group). 
Source: the authors 

In Fig. 4, the evolution of the experimental and control groups and by 
class may be noticed during the implementation of the methods (5th grades in 
Fig. 5, 6th grades in Fig. 6, 9th grades in Fig. 7 and 10th grades in Fig. 8). 

 
Fig. 4. Bar chart made in SPSS program – Results of Kahoot! formative tests before 

(pretest) and during the implementation of the method with the JavaScript web 
tool and Microsoft PowerPoint presentation (posttest) related to the contents 
about the Hydrosphere (experimental group and control group, by class level).  

Source: the authors 
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Fig. 5. Bar chart made in SPSS program – Results of Kahoot! formative tests before 

(pretest) and during the implementation of the method with the JavaScript web tool 
and Microsoft PowerPoint presentation (posttest) related to the contents about the 

Hydrosphere (experimental group and control group, 5th grades).  
Source: the authors 

 

 
Fig. 6. Bar chart made in SPSS program – Results of Kahoot! formative tests before 

(pretest) and during the implementation of the method with the JavaScript web tool 
and Microsoft PowerPoint presentation (posttest) related to the contents about the 

Hydrography of Europe (experimental group and control group, 6th grades).  
Source: the authors 
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Fig. 7. Bar chart made in SPSS program – Results of Kahoot! formative tests before 

(pretest) and during the implementation of the method with the JavaScript web tool 
and Microsoft PowerPoint presentation (posttest) related to the contents about the 

Hydrosphere (experimental group and control group, 9th grades).  
Source: the authors 

 

 
Fig. 8. Bar chart made in SPSS program – Results of Kahoot! formative tests before 

(pretest) and during the implementation of the method with the JavaScript web tool 
and Microsoft PowerPoint presentation (posttest) related to the contents about the 

Resources of Hydrosphere (experimental group and control group, 10th grades). 
Source: the authors 
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The value of the effect size obtained by class (d, Cohen) was obtained by 
calculating it from the experimental groups together with the control groups. 

Thus, in the experimental classes, the size of the Cohen effect is very 
large, at 3.97 (manually calculated, according to Hattie formula) or 3.99 
(calculated in Jamovi program) and p has values < 001 during the implementation 
of the teaching-learning of the method with the own created web game in 
JavaScript / Google Forms tool associated with the presentation in Microsoft 
PowerPoint, during the period of five lessons, compared to the subsequent 
period, when the value decreases. 

At the same time, in the control groups, calculated in the Jamovi 
program, the size of the Cohen effect has an average value of 0.577 (calculated 
in the Jamovi program) and p has values of 0.332 during the implementation of 
the teaching-learning of the method using the JavaScript game, but not in these 
classes, for the period of five lessons, compared to the subsequent period when 
the value decreases. 

A validation model of the variable used regarding the level of knowledge 
acquired and of the specific competences during the method implemented with 
the web game-type tool created by JavaScript / Google Forms tool and the 
presentation in Microsoft PowerPoint in the teaching-learning routing sequence, 
is another magnitude index of the effect: omega-squared (ω2), in equation 2 as 
follows: 

 
ω2 = t2−1

𝑡𝑡2+n1+n2−1
= 8.772−1

8.772+(175+56)+142−1
= 75.91

448.91
= 0.169  (2) 

 
In this case, t is the test average obtained by the experimental groups, 

n1 is the number of students in the experimental group and n2 is the number of 
students in the control group. 

After calculating the index, its resulting value was 0.169. According to 
Cohen's recommendation, given that 0.17 is greater than 0.14, it indicates a 
strong association between the use of the own created web game in JavaScript / 
Google Forms tool and the amount of information assimilated by students. In 
this situation, the hypothesis can be confirmed with certainty, according to 
which, if in the process of teaching and learning geography, the web game tools 
created personally in JavaScript / Google Forms associated with the presentation 
of Microsoft PowerPoint are introduced, then the volume of information and 
specific skills assimilated by students increases. 

All the results of the assessments, measured by the Cohen index (class 
average) reflect a higher level of knowledge for all experimental classes during 
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the application of the teaching-learning method based on the JavaScript web 
game and Google Forms tool, which are the subject of this research.  

In the third stage, the results of the formative evaluations were analyzed 
by comparing the average obtained by level (classes) from five contents 
(pretest results, during the implementation of the three training methods) with 
the results obtained later (posttest, after applying the methods). 

The results of the pretest (considered during the implementation of the 
three training methods) and posttest (considered the subsequent average) for the 
experimental groups and for the control groups are shown in Fig. 9 and Fig. 10. 

 

 
Fig. 9. Bar chart made in SPSS program – Results of Kahoot! formative tests during the 
implementation of the method with the JavaScript web tool and Microsoft PowerPoint 
presentation (pretest) and after the implementation of the methods (posttest) related 

to the contents about the Hydrosphere (experimental group, by class level).  
Source: the authors 

 
All assessment results, as measured by the Cohen index (class average), 

reflect a higher level of knowledge for all experimental classes during the 
application of the teaching-learning method based on the JavaScript game and 
the Google Forms tool, which are the subject of the research (Table 2). The  
p-values of experimental groups during the implementation of the teaching-
learning method with JavaScript tool and Google Forms is < 0.01. 
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Fig. 10. Bar chart made in SPSS program – Results of Kahoot! formative tests during the 
implementation of the method with the JavaScript web tool and Microsoft PowerPoint 

presentation (pretest) and after the implementation of the methods (posttest)  
related to the contents about the Hydrosphere (control group, by class level).  

Source: the authors 
 

Table 2. The results obtained at the Kahoot! formative test related to contents  
about the Hydrosphere 

Group of students 

Pre-test (period of implementation of teaching-learning 
through play compared to the previous period) 

Mean Mean 
difference 

Std. Deviation/ 
AS p Effect size: 

Cohen’s d 

Experimental groups with 
teaching-learning method with 

JavaScript game and Google 
Forms tool, associated with the 

PowerPoint presentation 

8.77 1.04 0.239 < .001 3.99 

Control groups with teaching-
learning method with 

PowerPoint presentation 
7.73 -1.04 0.249 0.332 0.577 

Source: the authors 
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The pre-test average (five assessment tests), the average obtained 
during the JavaScript game and Google Forms tool implementation associated 
with PowerPoint presentation in the sequence of conducting learning-
teaching related to Hydrosphere content (one/five assessment tests), and the 
post-test average (five assessment tests) are in Table 3. 

Regarding the questionnaire applied to students to learn their opinion 
on the use of the game-type tool developed, a feedback questionnaire 
developed in Google Forms was also used. 204 students responded to this, of 
which male 51% and female 49%. When asked if they would still reuse the 
game type developed and the Google Forms tool as a form of teaching-
learning, 81.6% of students checked the total agreement and 18.4 answered 
with partial agreement. 

 
Table 3. Pre-test average (at five assessment tests). Average during JavaScript game 

and Google Forms tool implementation associated with PowerPoint presentation  
in the sequence of conducting learning-teaching related to Hydrosphere content  

(at one/five assessment tests). Post-test average (at five assessment tests) 
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5th grade B (teaching method with JavaScript game 
and PowerPoint presentation)- experimental group 

7.40 8.5 7.50 

5th grade C (teaching method with PowerPoint 
presentation) - control group 

7.37 7.40 7.57 

6th grade A (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

8.09 9.04 7.54 

6th grade B (teaching method with PowerPoint 
presentation) - control group 

8.07 7.94 7.71 

9th grade C (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

7.88 9.06 7.96 

9th grade H (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

7.57 9.03 7.92 
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9th grade D (teaching method with PowerPoint 
presentation) - control group 

7.73 8.10 7.94 

9th grade E (teaching method with PowerPoint 
presentation) - control group 

7.37 7.73 7.76 

10th grade E (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

8.15 8.81 8.17 

10th grade D (teaching method with Google Forms tool 
and PowerPoint presentation) - control group 

7.59 8.22 7.22 

10th grade H (teaching method with PowerPoint 
presentation) - control group 

7.85 7.69 7.56 

5th grade B (teaching method with JavaScript game 
and PowerPoint presentation)- experimental group 

7.40 8.5 7.50 

5th grade C (teaching method with PowerPoint 
presentation) - control group 

7.37 7.40 7.57 

6th grade A (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

8.09 9.04 7.54 

6th grade B (teaching method with PowerPoint 
presentation) - control group 

8.07 7.94 7.71 

9th grade C (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

7.88 9.06 7.96 

9th grade H (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

7.57 9.03 7.92 

9th grade D (teaching method with PowerPoint 
presentation) - control group 

7.73 8.10 7.94 

9th grade E (teaching method with PowerPoint 
presentation) - control group 

7.37 7.73 7.76 

10th grade E (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

8.15 8.81 8.17 

10th grade D (teaching method with Google Forms tool 
and PowerPoint presentation) - control group 

7.59 8.22 7.22 

10th grade H (teaching method with PowerPoint 
presentation) - control group 

7.85 7.69 7.56 
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5th grade B (teaching method with JavaScript game 
and PowerPoint presentation)- experimental group 7.40 8.5 7.50 

5th grade C (teaching method with PowerPoint 
presentation) - control group 7.37 7.40 7.57 

6th grade A (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 8.09 9.04 7.54 

6th grade B (teaching method with PowerPoint 
presentation) - control group 8.07 7.94 7.71 

9th grade C (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 7.88 9.06 7.96 

9th grade H (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 7.57 9.03 7.92 

9th grade D (teaching method with PowerPoint 
presentation) - control group 7.73 8.10 7.94 

9th grade E (teaching method with PowerPoint 
presentation) - control group 7.37 7.73 7.76 

10th grade E (teaching method with JavaScript game 
and PowerPoint presentation) - experimental group 

8.15 8.81 8.17 

10th grade D (teaching method with Google Forms tool 
and PowerPoint presentation) - control group 

7.59 8.22 7.22 

10th grade H (teaching method with PowerPoint 
presentation) - control group 

7.85 7.69 7.56 

Source: the authors 
 
 
 
4. DISCUSSIONS 
 
In the proposed research we investigated the method of teaching-

learning through play, based on the acquired scores compared to the formative 
assessment of the students. Based on the interpretation of their results, we 
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consider that the purpose of this study is to identify the most appropriate 
teaching-learning solutions for the future and to ensure specific competencies 
in the curriculum. 

Creating a game that maintains the interest and attention of students 
during the teaching-learning sequence, which develops their specific skills and 
ensures school progress is necessary. 

The results showed that students who benefited from their own play 
created by means of JavaScript and the Google Forms teaching-learning tool 
achieved better results with significant values, highlighting the students' school 
progress. 

There were research papers that examined the effects of the game in the 
long term, focusing more on knowledge and less on the attitudes of students 
(Mondozzi and Harper, 2001).  

The results obtained by the experimental groups reflect the fact that the 
positive influence factor is represented by the method of teaching-learning 
through play and the realization of the learning activities proposed for all 
students. The negative factor for the control groups is the lack of attention of 
some students during the class, with only a part of the students being asked 
for answers, thus highlighting the lower results.  

We also identified other causes of lower results in both groups of 
students: lack of necessary technical equipment (video projector, permanent 
internet connection, etc.), the speed of students to tick the answers to the 
formative assessment of Kahoot! game type, the response time to questions, 
the different degrees of difficulty for the contents of the lessons studied. 

The results obtained in this study have demonstrated the criteria for 
success, in terms of teaching-learning by using one's own game created by 
means of JavaScript language and the Google Forms tool, regarding the 
permanent assessment on the Kahoot! learning platform, which provides 
active participation among all students in a class and improves the quality of 
the instructive-educational process.  

No disadvantages have been identified concerning this method used in 
the research we have carried out. 

The best for the teaching-learning process is the performance of learning 
activities with all the students of the class, by using active-participatory methods 
and modern IT training means. The assessment must be permanent (formative) 
and agreed by the students, in the form of an interactive game. Thus, the quality 
of teaching depends on the tools provided in the school, on the students, on the 
professional training, on the needs of teachers and students, as we find in other 
studies (Almaia Ana et al., 2020; Gewin, 2020). 
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Also, the results obtained showed first of all that the choice of teaching-
learning strategies and appropriate assessment tools by the teaching staff, 
develops a deep understanding of the information by the students, as evidenced 
by other scientific papers (Ruan et al., 2021). 

The proposed methodological addition contributes to the completion of 
the practical approaches of the assessment tools and of the effective teaching-
learning methods. 

The study also has some limitations that need to be considered, but 
which could indicate potential future lines of research. One of the main 
limitations is the size and origin of the sample, therefore generalizations based 
on these results should be treated with caution. 

Another limitation of the study may be the low content in curriculum 
while using the teaching-learning method with the Google Forms tool (one 
chapter for grades 5th and 9th and one lesson for grades 6th and 10th). 

 
 
5. CONCLUSIONS 
 
The answer to the study's research question if a game developed 

through the JavaScript programming language is included in the sequence of 
geography teaching and learning, would it increase the volume of information 
and specific skills assimilated by students? is positive. There is thus evidence of 
the progress of the proposed theory by means of the results obtained, through 
which the performed research affects the use of educational information 
systems. 

The results obtained proved that teaching-learning based on this game 
improved the learning process of the students. The effectiveness of the method 
based on information technology may be underestimated by those who do not 
have it. At the same time, participatory methods of learning through discovery 
and assessment through play develop a responsible and motivational attitude 
towards learning, cognitive intelligence skills for students and improve the 
specific competences of students.  

The study examined that Google Forms tool, Kahoot! learning platform, 
PowerPoint presentation, the own-created game developed with JavaScript 
have a positive effect on learning and assessment. In particular, these digital 
technologies energize the students, and for the teacher they represent 
motivating tools of the teaching activity. Also, the use of digital technology is 
suitable for measuring and accepting e-learning tools, as other research has 
shown (Joo et al., 2014). 
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The study demonstrates that the results obtained by students in the 
tests are significantly better for those who have used the two teaching-learning 
tools and can be recommended for ICT analysis in school education, as they 
allow the student to be an active agent in the learning process, along with other 
Google applications (Rejón-Guardia et al., 2019).  

Compared to current research, one have learned that the development 
of the specific competences in the school curriculum for all students through 
their active participation and the optimal school progress of the students is 
mainly given by the degree of involvement of the students in the entire 
instructive-educational process, by the training and stimulation of all the 
students of a class during courses. We address the need to analyze the results 
of the permanent assessment, as teachers can properly implement the teaching 
strategies, in order to ensure the success of the students' learning.  

The method does not induce a departure from the learning objectives of 
the content specific to the curriculum and does not require special digital skills. 

The results obtained are in line with other research papers that show 
that games have positive influences on students' knowledge, learning and 
acquiring skills (Barab et al., 2005).  

Investigating how gamification in learning environments can affect 
physical, cognitive, emotional, and social well-being is present in many 
international studies (Melo C. et al, 2020).  

Possible future lines of research may be the application of the proposed 
teaching-learning method (the game created in JavaScript) in the context of 
students throughout several stages of the curricula, or in different geographical 
areas in order to achieve results which can be easier to generalise.  
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