
0 
Published by IJMERI, Saint Joseph College, Southern Leyte, Philippines 
Website: http://www.ijmeri.com/ 
This is an open access article under the CC BY license 

 

 

Volume 01 Issue 02 | May 2023  Article 1  

 

E- ISSN: 2980-4760  DOI: 10.5281/zenodo.7943268 
P- ISSN: 2980-4752  

 

Teaching Food and Beverage Services Through 

Gamification   
 

 

Harvey J. Nonado 
harveyjuanenonado@gmail.com 
Teacher III 
Bagong Silangan High School  
SDO Quezon City, Philippines  

 

 

 

 

 

 

 

 International Journal of Multidisciplinary Educational Research and Innovation is an international peer-

reviewed academic journal that highly values the importance of developing knowledge in the field of 

multidisciplinary educational and innovative research. The journal's scope is broad, with the goals of 

disseminating information and providing a place for discussion, theoretical inquiry, practical applications, 

research discoveries, and experimentations in the field of education.  

 

Recommended Citation  

Nonado, H. J. (2023). Teaching Food and Beverage Services Through Gamification. International Journal of 

Multidisciplinary Educational Research and Innovation. 1(2), 1-14. DOI: 10.5281/zenodo.7943268. 

https://www.ijmeri.com/archives/volume-1-issue-2/teaching-food-and-beverage-services-through-

gamification 

Authors retain copyright. Articles published under a Creative Commons Attribution 4.0 (CC-BY) International License. This 

license allows this work to be copied, distributed, remixed, transformed, and built upon for any purpose provided that 

appropriate attribution is given, a link is provided to the license, and changes made were indicated.  

   

http://www.ijmeri.com/
https://creativecommons.org/licenses/by/4.0/
https://nsuworks.nova.edu/fdla-journal/vol6
https://nsuworks.nova.edu/fdla-journal/vol6/iss1/7
mailto:harveyjuanenonado@gmail.com
https://www.ijmeri.com/archives/volume-1-issue-2/teaching-food-and-beverage-services-through-gamification
https://www.ijmeri.com/archives/volume-1-issue-2/teaching-food-and-beverage-services-through-gamification


Teaching Food and Beverage Services Through Gamification   Nonado, H. J. 

 

 

 

Authors retain copyright. Articles published under a Creative Commons Attribution 4.0 (CC-BY) International License. 
This license allows this work to be copied, distributed, remixed, transformed, and built upon for any purpose provided 
that appropriate attribution is given, a link is provided to the license, and changes made were indicated. 

1 

 

International Journal of Multidisciplinary 
Educational Research and Innovation 

 

 
 

TEACHING FOOD AND BEVERAGE SERVICES THROUGH 
GAMIFICATION   

 
Harvey J. Nonado1 

 
 
1Teacher III, Bagong Silangan High School, SDO Quezon City, Philippines 

 

 
 
 
Received: October   2022 
 
Revised: November 2022 
 
Accepted: January   2023 
 
Available: May         2023 

ABSTRACT  
 

Technology and Livelihood Education (TLE) in the Philippines is continuously progressing 
due to the demand of global community in technical skills. In this progression in education, 
inadequate teaching and learning materials, and teaching strategy that are suitable in the 
new curriculum becomes a problem inside the classroom. The use of technology is 
constantly upgrading the classroom environment. It is being used by teachers to enhance 
the creativity, innovation, and engagement of their teaching methods. Moreover, it has the 
capability to increase student’s attainment and escalate their future opportunities, whatever 
career they choose. Among this innovative teaching strategy is gamification. Gamification 
is a teaching strategy that increases students’ participation, wherein teacher uses 
technology game-based to discuss lessons or to do task. This study is intended to 
determine the effects of gamification as teaching strategy through the performance of 
selected Grade 9 students in Bagong Silangan High School and to know the challenges 
encounter using this strategy. Furthermore, this study employed Quasi-experimental 
design of research. According to White and Sabarwal (2014), quasi-experimental design is 
known to be the association of groups that is as similar as possible to the experimental 
group when it comes to the characteristics of pre-intervention. The comparison group 
captures what would have been the outcomes if the intervention had not been 
implemented. Hence, the intervention can be said to have cause any difference in 
outcomes between the treatment and comparison groups. Based on the data gathered, the 
following major findings are: The academic performance of both control and experimental 
group on their first quarter grade in Food and Beverage Services is equal before the start 
of the experiment. The performance of control group in pretest is slightly advance 
compared to the experimental group. During posttest, students taught using gamification, 
gained advantage over those taught using the traditional approach. And based on the 
retention test scores of the students, experimental group advances more over control 
group. The performance of control group in pretest is slightly advance compared to the 
experimental group. During posttest, students taught using gamification, gained advantage 
over those taught using the traditional approach. And based on the retention test scores of 
the students, experimental group advances more over control group. And lastly, problems 
encountered by the students in gamification comes in accessing different websites while 
the lesson is on-going, no, or slow internet connection, no gadgets available, compatibility 
of the application to the device, time consuming and it makes the class unruly.  
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 INTRODUCTION                                                           
 

Technology nowadays is rapidly developing and keeps on modernizing adapting to the trends of human 
beings. It makes the task of an individual easy and stress-free in just a click of a finger. In technology, 
distance is no longer a hindrance in keeping in touch with others or looking for answers to certain 
questions. Through technology and its continuous development different fields and organization have 
already expanded such as banking, commerce, communication, government transactions and 
education. 
 
In the field of education, technology has a huge impact in the teaching and learning process, especially 
students are now digital natives. Students’ interests are now hooked and focused on the use of 
technology such as smart phones and computers, engaging themselves on social media and different 
online and offline applications. Utilizing technology in teaching and learning process makes the 
classroom atmosphere more interactive and enjoying. It also lessens and eases the agony of the 
teachers in preparing lessons and thinking the teaching strategies to be used inside the classroom. By 
means of technology, different teaching strategies were immersed to help teachers deliver their lessons 
effectively, and one of them is the gamification. 
 
Gamification is a teaching strategy that encourages active classroom participation, wherein teacher 
adds games by the use of technology such mobile phones to discuss lessons or to do certain task. 
According to Cohen (2016) gamification is a method by which lesson is presented in the form of a game. 
This comprises students competing to gain points or prizes within the game. Gamification can add 
essential structures in delivering the lesson and can provide remarkable routine in the teaching and 
learning process. 
 
Students nowadays are digital natives, active and very curious in many and different things. They are 
uneasy if they not do or try things on their own. According to Edgar Dale’s Cone of Experience, the more 
the learner involved in the learning process, the more and the better the learning will be. In addition, 
McCrann (2015), stated that once you immerse your students and let them participate actively in the 
learning process they will learn better. Students are active learners, traditional method of teaching limits 
their abilities to develop more. 
 
In Philippine curriculum, Technology and Livelihood Education (T.L.E) is one of the subjects that deals 
with process of discovery and developing skills that helps the students to become technically equipped. 
It is one of the most important subjects in school due to its applicability and practicality to students’ lives. 
Through T.L.E, students learn skills and knowledge needed to succeed in school and afar. 
In Bagong Silangan High School, grade 9 students who took Food and Beverage Services (FBS) as 
their specialization in T.L.E. last Academic Year 2018 – 2019, students got a low mean of 36.32 in their 
fourth periodic examination. Students are very engaging and technologically inclined, they are always 
looking for new things to learn or experience new ways of learning. Applying traditional approach 
repetitively in the learning process find it unexciting by the students which leads to their low academic 
performance. 
 
From this perspective, the researcher decided to come up with this study entitled, “Teaching Food and 
Beverage Services Through Gamification” which aims to determine the effects of gamification as 
teaching strategy through the performance of the students and to know the challenges encounter using 
this strategy.  

 
Research Questions 

 
1. What is the academic performance of the respondents based on their first quarter grade in Food 

and Beverage Services? 
2. How do the students were taught using gamification (experimental group) and those taught 

using traditional approach (control group) perform based on their pre-test, post-test and 
retention test scores? 

3. Is there a significant difference in the post-test and rentention testof the two groups of 
respondents? 

4. What challenges are encountered by the students who were taught through gamification? 
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5. How may the findings be utilized in crafting a Learning Action Cell Plan on gamification? 
 
 

REVIEW OF RELATED LITERATURE 
 
Technology and Livelihood Education as part of the curriculum 
According to Rudio (2017), Technology and Livelihood Education subject can give students a source of 
money to earn a decent living. It is very essential in our daily life.  Without it, life can be very unsatisfying. 
Technology is a key aspect of life, as is the need for a living. These acts of imagination and labour 
accompany every single deed. In order to maintain their quality of life and health, people should be able 
to use technology to their advantage. 
 
As stated by Umlas (2015) Technology and Livelihood Education provides our students with the 
necessary experiences, valuable knowledge, skills and values. This subject is intended to give students 
a better output and develop more the quality of education in the Philippines. She also added that 
Technology and Livelihood Education will have an essential part in each student because it will serve 
as their ladder to go up and get a better life. 
Technology and Livelihood Education incorporates discipline and life skills that will help our students to 
stand on their own. She also added that students do not only learn the subject matter that has relevance 
to their present lives but it will be of constant use as they continue to grow (Acordon, 2016). 
 
As stated by to Bautista (2018), TLE provides students with useful skills, practical knowledge, and 
capability in home economics, establishing business, and different aspects of technology. This is where 
students will learn how to acquire the necessities and the means to improve upon them in order to have 
a better life. They will be taught things like home education, sewing, cooking, etc. Additionally, they will 
learn here how to use innovation and modern technology to find solutions to issues they could encounter 
in daily life. Incorporating Technology and Livelihood Education as subject in Philippine curriculum gives 
hope to our students and economy. It addresses the needs of global community in terms of technology, 
skills and job opportunities. It create students with knowledge, skills and good attitude towards global 
competent citizens. It also offers business opportunities for those people who have limited capital to 
start up their own business. 
 
Teaching Technology and Livelihood Education 
According to Rudio (2017) every time teachers provide material on technology and livelihood or 
entrepreneurship, they have an impact on whether or not the students have understood the TLE 
concepts. Technology and livelihood education is a crucial subject. TLE interest typically comes from 
the teacher. He continued by saying that it is crucial to emphasize the role that teachers and students 
play in the educational process. 
 
Teachers must focus more on preparation with concrete knowledge on how to maximize the utilization 
of technology to support the teaching and learning process. Using technology in education is not an 
option or a basic skills that a teacher must know and use inside the classroom. Teachers need to know 
how to maximize the proper utilization of technology in education for them to realize and appreciate 
every learning standards (U.S Department of Education, Office of Educational Technology, 2017). 
According to Deepika (2015) Teachers in the 21st century are empowered to make the most of any new 
technology that becomes available in the classroom by mixing traditional and online learning forms to 
offer a full learning experience. Incorporating technology with online education is known as blended 
learning, and the idea of anytime, anywhere education is made possible by the availability of computer 
hardware or a mobile device with an internet connection (Mancao, Hermosisima, Baclagan and 
Aggarao, 2014). 
 
Using the best of tradition and technology is a continuing struggle for 21st-century education, according 
to Aguiluz as cited by Carreon (2018), who emphasized how important it is to nourish young minds, 
stimulate the development of dreams, and inspire promising lifestyles. When it comes to achieving 
inclusive education, the convergence of technology creates another obstacle. Teaching Technology and 
Livelihood Education is very challenging yet enjoying. It produces answers to the problems of the global 
community especially in terms of technical skills. Students who undergo, embrace and apply the 
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knowledge, skills and good attitude in this subject might have secure lives, because TLE leads to job 
and business opportunity and serves as ladder to a successful life. 
 
Role of Technology in Education 
Technology can be a useful and great instrument for strengthening the teaching and learning process. 
It sustains the connections of the teacher to his students and creates big changes in the teaching 
strategy of the teacher to his students. Furthermore, teachers, parents, non-government organization, 
policymakers, community members and other stakeholders should commit themselves to work together 
hand in hand to use technology to improve our education system (U.S Department of Education, Office 
of Educational Technology, 2017). 
 
Furthermore, based on Intel Education Case Study (2014) technology has become a tool to facilitate 
teacher professional development, enhancing content of knowledge and teaching strategies to ensure 
effective learning, both for the teachers and students. 
According to Himmelsbach (2019), technology in education is the biggest transformation in the teaching 
and learning process we will ever experience. On the other hand, some argue that using technology 
inside the classroom can be a distraction in the learning process or even promote wrong doings such 
as cheating. 
 
The Internet plays a major role in the lives of the youth. Learning institutions can motivate students with 
the use of ICT tools to make learning more relatable, enjoyable, and sustainable. Social media tools 
allow online students to share information and build a sense of community (Friedman, 2014). 
Using of technology in education plays a major role in the teaching and learning process. With the 
development of technology, education among the people has begun to increase and there is continuous 
study and improvement of the going on technologies to make education easier, joyful and available. 
Today, with the help of technology, education of children is no longer boring because educational 
technologies have made it much more interesting and easy to use and access. 
 
Gamification as a Teaching Strategy 
According to Mahanta (2019) gamification in education motivates students to learn by introducing 
gaming elements and video game design in the learning environment. It fosters a child’s cognitive 
learning abilities during the early years for overall brain development. Collaborative effort and teamwork 
are key to gamification. While they are always learning, students occasionally engage in conflict with 
one another and other times they cooperate. It is a long-term, consistent series of events that require 
quite a bit of prep work by the teacher but has the potential to reinforce content and engage all learners 
in new ways (Mitchell 2019). 
 
According to Finch (2019) students are exposed to a new, enjoyable learning style through gamification 
and interactive technology, which they may want to continue at home. Based on the NMC Horizon 
Report: 2014 Higher Education Edition they draw the conclusion that well designed games can generate 
considerable increases in productivity and creativity among learners. Our schools should incorporate 
21st century skills and competences into every aspect of the educational process if we want to maintain 
our global competitiveness and produce engaged citizens. These include the development of critical 
thinking, complex problem solving, collaboration, and adding multimedia communication into the 
teaching of traditional academic subjects (U.S Department of Education, Office of Educational 
Technology, 2017). 
 
Using gamified strategy in education alone is already effective in motivating students to participate in 
the class. Applied to educational application, you will get more effective learning system that will teach 
students to solve problems, take risks, and accept feedback. Applications have given children more fun 
and interactive way to learn things. They also give a healthy competition among their classmates. 
Educational applications give students more reasons to love learning, and help to address the learner 
engagement challenge that has long been a problem for all educators. 
 
The Field of Technology and Livelihood Education 
Technology and Livelihood Education subject is very essential in Philippine education system. It 
provides skills and knowledge that fits to the needs of the industries. TLE is very important in ours 
students life because it will serves as a ladder to achieve a better life. TLE subject will also help our 
country to solve economic needs of the people by improving our educational system and by giving 
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necessary skills needed to give high quality services in the industry (Gregorio, 2016). Offering TLE in 
schools is a response to the need of the community. It provides practical knowledge, skills of vocational 
and technological efficiency, and problem solving in daily life. 
According to Ariaso and Tancinco (2016) teaching Technology and Livelihood Education subject is 
enjoyable yet it requires the mastery of the skills. It provides vocational and technical expertise among 
the students and develops their critical thinking. Technical courses are opportunities to uplift the 
economic competencies and improve the standard of living. 
 
According to Albarico, Tagura, Visitacion, Zabala, Magnetico, and Ramayan (2014) Technology and 
Livelihood Education is a program which equips learners with knowledge and information, skills and 
process, right work values and life skills. It incorporates discipline and life skills that will help our students 
to stand on their own. As stated by Ariaso & Tancinco (2016) Technology and Livelihood Education 
subject is the practical and suitable answer to the needs of our society and improves the quality of the 
life of an individual. 
 
Furthermore, Technology and Livelihood Education subject has a vital role in equipping our youth with 
knowledge, skills, and proper attitudes towards work and ensure the development and wise utilization 
of our country’s resources. It produces a productive member of the modern workforce. Choosing a 
career path and learning the technology related to the needs of the industry can be an outstanding way 
to improve the chances of succeeding in life (Jacolbia, 2016). 
Technology and Livelihood Education subject is essential in our curriculum. It secures the lives of the 
students from poverty due to skills offered by it that is useful in global trends. TLE offers different 
technical opportunities and it can be a great asset of the country in strengthening its economy. With this 
subject students has an edge to fight and break the chain of poverty and be part of solution in the 
community. 
 
Technology and Livelihood Education as Teaching Profession 
The teaching profession continued to be a complex field as the population demands and changing needs 
of the evolving world. The teaching profession roles has not been only that of transferring knowledge, 
skills, values and attitudes but also shaping the individuals to fit the world that is changing socially, 
politically, economically and technologically (Angelista, 2018).  
 
According to Raba (2017) learning outcomes that are produced by effective teaching are long-lasting, 
adaptable, practical, meaningful, generalizable, and application-focused. Additionally, good education 
fosters individual learning, thinking, teamwork, and regulatory abilities. 
Teachers should be skilled and aware in wrong and inappropriate assessment tools and practice with 
the wider educational perspective knowing the boundaries assessment (Salatan, 2018). Teachers are 
the responsible person in education. Teacher must be globally competent and knowledgeable in order 
to teach the knowledge and skills they could give to their students. Teachers are viewed as the source 
of light in the classroom. We are tasked with a vast array of duties, from the simplest to the most difficult 
and complex. 
 
Teaching is one of the hardest career yet it is the one of the noblest profession. Teachers are considered 
as the second parent of the students. They serve as light among their students for them to see the bright 
future and ladder to reach the peak of their life. Being a teacher is not as easy as others think, it requires 
knowledge, skills and heart to secure the better future of the students. 
 
Effect of Modern Technology in Education 
Technology makes difference around the world and affects our education system. Teachers are using 
it to make their teaching more creative, more innovative and more engaging and enjoyable. Above all,  
teacher has the power to increase students’ attainment and increase their future opportunities, whatever 
path they choose to go down. In the field of Education, technology serves as pathways to deliver the 
skills and knowledge to the students. According to Bedrule-Grigoruta & Rusua (2014), technology has 
huge effect in education system, making possible both a better communication and the implementation 
of the newest information systems that is useful for learning and can ease the process of harmonization 
of necessary knowledge. 
 
According to Ghavifekr & Rosdy (2015), technology in education has a big effect in teaching and learning 
process, it helps the teachers to save time, money and effort in preparing and utilizing the teaching 
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strategy inside the classroom. And also, with the help of technology the classroom environment is more 
alive and productive. It can provide interaction with rich, visual, multimodal, and immersive stimuli, 
which, particularly when situated within authentic learning experience and anchored by the skill of the 
teachers.  
 
In comparison to traditional classrooms, technology-based teaching and learning is more successful. 
This is because utilizing ICT tools and equipment will create an active learning setting that is more 
engaging and productive for both teachers and students (Ghavifekr & Rosdy, 2015). 
The internet as a source of knowledge plays a key role in the growth of a person's intellect and life 
experiences through the creation of beneficial works in classrooms, offices, and even homes. The most 
useful strategic tool available to a person today for empowering himself to take charge of and deal with 
the quickly evolving technology is this (Dumrique & Castillo, 2017). 
 
Technology influences education in a beneficial way, but it also has potential drawbacks. Teachers and 
students should make use of this in a positive way and remove the obstacles that prevent many students 
and schools from attaining excellence (Raja & Nagasubramani, 2018). Technology has a big advantage 
in education, it makes the learning materials accessible to every students. With this, learning is 
continuous and enhances the efficiency in the education sector (Budhwar, 2017). 
Using technology in teaching and learning process is always going to be the teacher-student 
relationship. Technology is not meant to replace the teacher, but rather, the idea is to create a flexible 
learning environment that creates innovation. It shifts the classroom experience from the teacher-
centered approach to a more collaborative learning environment. The success of such actions will 
ultimately depend upon on how does the teacher uses technology keep students engaged. 
 
Benefits of Gamification in Learning 
Gamification is the process by which an instructional unit is presented in the format of a game or 
incorporates elements of gameplay. It increases participation, motivation, and student overall 
achievement (Cohen, 2016). It is also the process of enhancing motivational affordances in order to 
invoke gameful experiences and further behavioral outcomes. Its main function of gamification is to 
provide and enhance situation through the use of gaming mechanics (Hamari, Koivisto & Sarsa, 2014). 
According to Ribeiro, Silva & Mussi (2018) gamified strategies encourage active students’ participation 
and interaction inside the classroom. Integrating games and technologies in the lesson motivates and 
enhances the learning experience of the student inside the classroom. It also promotes collaborative 
environment among learners and gets their attention. Also it sharpens the students’ memory and 
stimulates inspiration among learners (Fan & Xiao, 2015).  
 
According to Surendeleg, Murwa, Yun, and Kim (2014) the key advantage of gamification is the low cost 
of development and the possibility of making learning content more interesting using game elements. 
The use of gamification technology can greatly help to address the issue with traditional educational 
methods where students find lecture classes to be uninteresting. Digital games are influential in the lives 
of the students. With this massive interest in digital games, aspect or recreational games have spread 
across education (Walz & Detering, 2015). 
Using gamified strategy in teaching shown that it can be a valuable addition on creating effective learning 
atmosphere inside the classroom. Students tend to like it, and in certain situations and scenarios, it can 
motivate and increase student’s performance. The key on this matter is the way on how the teacher 
incorporates games in the lesson. 

 
 
RESEARCH METHODOLOGY 

 
Research Design  
The study employed Quasi-experimental design of research. According to Head and Harsin in The 
SAGE Encyclopedia of Communication Research Methods (2017) Quasi-experimental designs (QEDs) 
are a type of design commonly used in communication research. This type of design allows researchers 
to have a moderate degree of control in establishing causality and is usually used in the field. 

In this study, two sections from grade 9 level in Bagong Silangan High were assigned as the subjects 
of the study: control group (which will be taught using traditional method) and experimental group (which 
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will taught using gamified strategy). Gamified strategy which will be used in experimental group is limited 
only in using two online applications namely Mentimeter and Kahoot. A pretest was planned to take 
place before the experiment began and a posttest was planned to take place after all of the topics in the 
experiment is discussed, week after the posttest, retention test was planned to give to the subjects to 
measure their retention on the topics that is being discussed to them using the experimentation period. 

 
Research Respondents 
In getting the respondents of the study, pair matching was used. Two sections from Grade 9 in Bagong 
Silangan High School in academic year 2019 – 2020, Carbon (Experimental group) and Cobalt (Control 
group), were utilized in the study. Through pair-matching that was based on the first quarter grades of 
the students in Food and Beverage Services, 15 students from Carbon and 15 students were identified 
to be part of the study. 

 
Research Instrument 
In the conduct of this study, the following are instruments was used: 

1. Documentary Analysis 

Documentary analysis made use of the grading sheet of the two groups of respondents. From said 
document, their first quarter grades were extracted and used as basis in the pair-matching. 

2. Teacher-made Pretest, Posttest and Retention test 

Teacher-made pretest, posttest and retention test was used in assessing the performance of the 
students before and after the use of gamified strategy in teaching Food and Beverage Services and 
each tests was composed of 25 items. The tests was used as research instruments which are based on 
the topics covered in Food and Beverage Services (FBS) during second quarter in Grade 9 level. The 
topics include table set-up and table service. These were discussed in the period when the experiment 
is conducted.  

Also, before the administration of the teacher-made tests, a pilot testing was conducted using twenty 
(20) grade 10 students answering the teacher-made pretest and retention test. They were chosen for 
the reason that they already took up the topics when they are in Grade 9. Each teacher-made tests are 
composed of five (5) easy, twenty (15) average and five (5) difficult questions using Cronbach Alpha.  

Based on the reliability test administered by the researcher on the teacher-made test to 20 students who 
were not part of the study, the computed coefficient of Cronbach’s alpha is 0.720. This translates to high 
reliability with a cut-off coefficient or 0.70. 

3. Questionnaire 

A survey questionnaire is a data gathering method that is used to gather, analyze and interpret the view 
of a group of people from the target population in terms of the challenges encountered by the 
experimental group in gamified strategy used in the class. The survey questionnaire was composed of 
six (6) challenges that students might encounter. This challenges was conveyed with the help of FBS 
teachers and ICT teachers and it was used to gather the students’ responses in the experimental group 
as regards to the challenges that they encountered in gamification. 

In addition, the survey questionnaire was subjected to face, content and construct validation of two ICT 
teachers and two T.L.E teachers who had taught Food and Beverage Services. They feedback and 
inputs were considered in the preparation of the final draft of the questionnaire.  

 
Data Analysis  
Various statistical methods were used to analyze data, these include: 
 
1. Frequency and Percentage 
The frequency of an event is the number of times the event occurred in an experiment. The sum of the 
frequency is equal to the number of data, which is denoted by N. Frequency and percentage was used 
in this study to determine the number of students that reach each level of performance: advance, 
proficient, approaching proficient, developing, and beginning before and after the use of gamified 
strategy in teaching TLE. 
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Formula: 

% = 
𝑓

𝑁
 x 100 

 
Where: % = Percentage 

      f = Frequency 
     N = Number of classes 
 
2. Arithmetic Mean 
Arithmetic mean is found by the getting the total of the data divided by the total number of values in the 
set. 

Formula: 

𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑀𝑒𝑎𝑛 =  
∑ 𝒙𝑖

𝑛
 

Where:  xi = ith variable 
n = Number of Variables in the data set 
 

3. Standard Deviation 
Standard deviation is used to measure how spread-out numbers are. 

Formula: 

𝑺 =  √
∑(𝒙𝑖 − �̅�)𝟐

𝒏 − 𝟏
 

 
Where: S = Standard Deviation 

  n = Number of classes 
xi = ith variable 
�̅� = Mean 

 
4. T-test for independent sample 
This statistical tool is used to compare the means of two independent groups in order to know whether 
there is numerical evidence that the population means are significantly different. 
Formula: 

𝑡 =  
�̅�1 − �̅�2

√
𝑆1

2

𝑁1
+  

𝑆2
2

𝑁2

 

. 

 
RESEARCH FINDINGS AND DISCUSSION  

 
1. Academic Performance of the Students  

Table 1 
First Quarter Grade of the Students in Food and Beverage Services (FBS) 

 

Groups 
1st Quarter 

Grade in FBS 
SD 

Control 
Experimental 

81.00 
81.00 

1.56 
1.56 

 
Table 1 shows the arithmetic mean and standard deviation of the students’ performance based on their 
first quarter grade in Food and Beverage Services (FBS).  
 
As seen in the table, both groups, those who were taught using gamification (experimental group) and 
those who were taught using the traditional method (control group) have the same arithmetic mean of 
81.00 with a standard deviation of 1.56. It is expected that the results would be the same since the 
students who were selected as subjects of the study were identified through pair-matching thus the 
same mean averages and standard deviations.  
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The data only proved that before the conduct of the experiment, the two groups of subjects were on 
equal footing thus any variation that would be observed after the period of experiment can solely be 
attributed to the method being introduced to the experimental group which is gamification.  
 
2. Performance of the Students in their Pretest, Posttest and Retention test 

Table 2 
Students’ Performance based on their Pretest 

 

Groups Mean Score SD 

Control 
Experimental 

9.67 
9.20 

1.91 
1.52 

 
Table 2 shows the arithmetic mean and standard deviation of the students’ performance based on the 
result of their pretest.  
 
As gleaned from the table, the students who were taught using the traditional approach in teaching Food 
and Beverage Services (FBS) or the control group got a mean score of 9.67 with a standard deviation 
of 1.91 while the students who were taught using gamification in FBS or the experimental group got a 
mean score of 9.20 with a standard deviation of 1.52. Based on given figures, it can be deduced that 
the control group has a slight advantage over the experimental group as evidenced by the mean 
difference in their pretest scores of 0.47. This means that students in the control group have better prior 
knowledge about the topic before the conduct of the experiment. The reason why the control group took 
the slight advantage over experimental group is due to the fact that they had taken the same elective or 
subject in Junior High School. 
 
The result of the pretest shows that the control group has more prior knowledge about the lesson over 
experimental group, but the result may change due to different factors like teaching strategy to be used 
in the learning process. 
 

Table 3 
Students’ Performance based on their Posttest 

 

Groups Mean Score SD 

Control 
Experimental 

18.67 
19.80 

2.16 
2.34 

 
Table 3 presents the arithmetic mean and standard deviation of the students’ performance based on the 
result of their posttest.  
 
As seen in the table, the students in the experimental group who were taught using gamification had 
better performance than those taught using the conventional approach. The experimental group got a 
mean score of 19.80 with a standard deviation of 2.34 while the control group got a mean score of 18.67 
and a standard deviation of 2.16.  A mean difference of 1.13 between the two groups of students can 
be derived favoring the experimental group. The result of the posttest scores shows that experimental 
group got a slight advantage over control group due to the reason that experimental group who used 
gamified strategy engaged themselves more to the lessons using their smart phones compared to the 
control group who undergone traditional approach.  
 
According to Dogra (2019) using gamified strategy in teaching and learning process gives the teachers 
a creative way to motivate their students to participate and increase achievement in the classroom. 
Gamification gives students more reasons to love learning and help to address the learner engagement 
challenge that has long been a problem for all educators. 
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Table 4 
Students’ Performance based on their Retention test 

 

Groups Mean Score SD 

Control 
Experimental 

19.67 
21.80 

2.06 
1.08 

 
Table 4 presents the arithmetic mean and standard deviation of the students’ performance based on the 
result of their retention test.  
 
As revealed in the table, the examination conducted weeks after the posttest was administered to 
measure the degree to which the students retain information. Those students who were taught using 
gamification got a mean score of 21.80 with a standard deviation of 1.08 while taught using the traditional 
approach got a mean score of 19.67 and a standard deviation of 2.06. An observable margin or mean 
difference of 2.13 can be seen favoring the experimental group not to mention that the scores of students 
in the experimental group is not too dispersed as evidenced by a very low standard deviation. The result 
of the retention test scores shows that experimental group got a noticeable difference over control group 
due to the reason that experimental group is exposed to technology-based approach.  
 
According to McCrann (2016), once the teacher engaged his students and let them participate actively 
in the learning process they would learn better. Students are active learners, traditional method of 
teaching limits their abilities to develop more. 

 
3. Test of Difference Between the Posttest and Retention Test Scores of the Control and 
Experimental Groups   
 

Table 5 
Difference Between the Posttest Scores of Controls and Experimental Groups 

 

Groups N Df t-value t-crit p-value Interpretation Decision 

Control 
Experimental 

15 
15 

28 -1.38 ±2.05 0.179 Not Significant Accept H0 

 
Table 5 shows the test of difference between the posttest scores of the control and experimental groups.  

As presented in the table, at df = 28 and  = 0.05, the computed t-value is -1.38. Since the t-value is 
within the t-critical values of ±2.05, the null hypothesis is ACCEPTED. This means that there is a no 
significant difference between the posttest scores of the students who were taught using gamification 
and those taught in the traditional approach. The result is validated by the computed p-value of 0.179 

which is greater than the significance level or  of 0.05. The figure simply reveals that though students 

in the experimental group had higher mean scores than those in the control group, the difference in their 
scores is not that significant. This means that gamification is only as effective as traditional approach in 
teaching. However, learning is not only measured by how students perform but also their level of 
engagement during classroom discussion where gamification addresses more. 
 
Gamification boost students’ active participation inside the classroom. Even though gamified strategy is 
only as effective as traditional method, incorporating games and technologies in the teaching and 
learning process motivates and improves the learning experience of the students inside the classroom. 
It also upholds collective and collaborative environment among learners and sharpens students’ 
retention. 
 
 

Table 6 
Difference Between the Retention Test Scores of Controls and Experimental Groups 

 

Groups N Df t-value t-crit p-value Interpretation Decision 

Control 
Experimental 

15 
15 

28 -3.55 ±2.05 0.001 Significant Reject H0 
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As revealed in the table, at df = 28 and  = 0.05, the computed t-value is -3.55. Since computed t-value 
is beyond the acceptance region of ±2.05, the null hypothesis is REJECTED. This proved the significant 
difference in the ability of the students taught using gamification and those taught in the traditional 
manner to retain information or concepts. The result is validated by the computed p-value of 0.001 which 

is less than the significance level or  of 0.05. The foregoing discussions simply revealed that students 
taught using gamification had better retention of information. This is due to the fact that students 
nowadays are digital natives. They engage most of their times in using technologies such as smart 
phones which become part of the study habits. 
Students are now prone in technology and dynamic in many aspects. They are curious if they not trying 
things on their own. According to Dale’s Cone of Experience, the more you engage the students the 
better the learning will be. This means students will retain the lesson once you engage them into different 
activities with new or different strategy. 

 
 

4. Challenges Encountered by the Students in Gamification 
 

Table 7 
Challenges Encountered by the Students Taught Using Gamification 

 

Indicators *f % Rank 

1. No or slow internet connection 
2. Gadgets or devices are not available 
3. Application is not compatible with the device 
4. Time consuming  
5. Classmates become unruly   
6. Tempted to access different internet sites 

6 
4 
4 
4 
4 
9 

40 
27 
27 
27 
27 
60 

2 
4.5 
4.5 
4.5 
4.5 
1 

*Multiple response 
Table 7 presents the frequency and percentage distribution of the subject-respondents in terms of the 
challenges they encountered when taught using gamification.  
 
As shown in the table, more than half of the subject-respondents were “Tempted to access different 
internet sites” while the lesson is on-going with 9 or 60 % responses. This is due to the fact that students 
are often playful and whenever they could get a chance, they would take a peek at other internet sites 
whenever online and sometimes they tend to do research for their assignment in their other subjects. 
40% or 6 out of 15 subject-respondents have “No or slow internet connection”. This is brought about by 
the fact that students only use data connection to go online and oftentimes, data connection is 
intermittent. Other students do not have enough money to avail load for their internet connection. Finally, 
the other challenges that the students encountered in gamification include “Gadgets or devices are not 
available”, “Application is not compatible with the device”, “Time consuming” and “Classmates become 
unruly” with 4 or 27 percent of the responses. This is due to the fact that some of the students or their 
parents cannot afford smartphones for their children to use. 
 
5. Crafted Learning Action Cell (LAC) Plan for Gamification 
Learning Action Cell (LAC) Plan was developed by the researcher to enhance the teachers’ competence 
in using gamification in teaching and learning process. 
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CONCLUSION  

Based on the findings, the following conclusion were formulated: 
1. The academic performance of both control and experimental group on their first quarter 

grade in Food and Beverage Services is equal before the start of the experiment. 

2. The performance of control group in pretest is slightly advance compared to the 

experimental group. During posttest, students taught using gamification, gained advantage 

over those taught using the traditional approach. And based on the retention test scores of 

the students, experimental group advances more over control group. 

3. There is no significant difference between the post-test result of the students who were 

taught using gamification and those taught in the traditional approach. Based on the 

retention test scores of the students, this shows that there is significant difference in the 

ability of the students taught using gamification and those taught in the traditional manner 

to retain lesson taught. 

4. Problems encountered by the students in gamification comes in accessing different 

websites while the lesson is on-going, no or slow internet connection, no gadgets available, 

compatibility of the application to the device, time consuming and it makes the class unruly. 

5. A Learning Action Cell (LAC) Plan was developed to enhance the teachers’ competence in 

using gamification in teaching and learning process. 

 

 

REFERENCES  

 
Acordon, E.D. (2016). TLE: It’s Importance to Students’ Future 

https://www.pressreader.com/philippines/sunstar-pampanga/20160618/281646779426948 
 
Albarico, S.H., Tagura, M.O., Visitacion, R.L., Zabala, V.B., Magnetico, J.A., & Ramayan, AJ.R.(2014). 

Adequacy of Instructional Materials Used by Teachers in Teaching Technology and Livelihood 
Education. International Conference on Law, Education and Humanities (ICLEH'14) Jan. 30-31, 
2014 Pattaya (Thailand). http://dx.doi.org/10.15242/ICEHM.ED0114516 

 
Angelista, J.L. (2018). Teaching as a Noble Work: Why People Join the Teaching Profession? A Case 

Study of Undergraduate Students in Education Programme at Mwenge Catholic University in 
Tanzania. International Journal of Contemporary Applied Researches Vol. 5, No. 9, September 
2018 (ISSN: 2308-1365) http://ijcar.net/assets/pdf/Vol5-No9-September2018/01.pdf 

 
Ariaso, D.A. & Tancinco, N.P. (2016). The Plight of Technology and Livelihood Education Teachers in 

Selected Schools in the Municipality of Naval, Biliran, Philippines. International Journal of 
Engineering Sciences & Research Technology. ISSN: 2277-9655. 
https://doi.org/10.5281/zenodo.58630 

 
Bedrule–Grigoruta, M.V. & Rusu, M.L. (2014). Considerations about E Learning Tools for Adult 

Education. Procedia - Social and Behavioral Sciences 00 (2014) 000–000. 
https://www.researchgate.net/publication/264043862_Considerations_about_E-
Learning_Tools_for_Adult_Education 

 
Buckley, P. & Doyle, E. (2014). Gamification and student motivation. Interactive Learning Environments, 

1-14. https://doi:10.1080/10494820.2014.964263. 
 
Budhwar, K. (2017). The Role of Technology in Education. International Journal of Engineering Applied 

Sciences and Technology, 2017 Vol. 2, Issue 8, ISSN No. 2455-2143, Pages 55-57. 
https://www.ijeast.com/papers/55-57,TESMA208,IJEAST.pdf 

  
Carreon, Joseph. (2018). Utilizing Facebook as Blended Learning Tool in Teaching Grade 8 Technology 

and Livelihood Education Exploratory. DOI:10.13140/RG.2.2.26642.91844 

https://www.pressreader.com/philippines/sunstar-pampanga/20160618/281646779426948
http://dx.doi.org/10.15242/ICEHM.ED0114516
http://ijcar.net/assets/pdf/Vol5-No9-September2018/01.pdf
https://doi.org/10.5281/zenodo.58630
https://www.researchgate.net/publication/264043862_Considerations_about_E-Learning_Tools_for_Adult_Education
https://www.researchgate.net/publication/264043862_Considerations_about_E-Learning_Tools_for_Adult_Education
https://doi:10.1080/10494820.2014.964263
https://www.ijeast.com/papers/55-57,TESMA208,IJEAST.pdf


Teaching Food and Beverage Services Through Gamification   Nonado, H. J. 

 

 

 

Authors retain copyright. Articles published under a Creative Commons Attribution 4.0 (CC-BY) International License. 
This license allows this work to be copied, distributed, remixed, transformed, and built upon for any purpose provided 
that appropriate attribution is given, a link is provided to the license, and changes made were indicated. 

13 

 

https://www.researchgate.net/publication/327500538_FACEBOOK_AS_INTEGRATED_BLEN
DED_LEARNING_TOOL_IN_TECHNOLOGY_AND_LIVELIHOOD_EDUCATION 

  
Cohen, S.J. (2016). Investigating the Impact of Gamification on Student Performance in a Secondary 

Science Classroom. Montana State University. 
https://scholarworks.montana.edu/xmlui/bitstream/handle/1/10039/CohenS0816.pdf?sequence
=5 

  
Dogra, B (2019). How Gamification Through Mobile Apps can Improve Students Engagement 

http://www.google.co.nz/amp/s/www.emergingedtech.com/2019/09/how-gamification-through-
mobile-apps-can-improve-students-engagement/amp/ 

 
Dumrique, D. & Castillo, J. (2017). Online Gaming: Impact on the Academic Performance and Social 

Behavior of the Students in Polytechnic University of the Philippines Laboratory High School. 
IRCHE 2017 4th International Research Conference on Higher Education Volume 2018. 
https://pdfs.semanticscholar.org/3101/2754c60ebf23b5b30e423ce9a8f80e9af3ad.pdf 

 
Fan, K & Xiao, P. (2015). The Effects of Learning Styles and Meaningful Learning on the Learning 

Achievement of Gamification Health Education Curriculum. Eurasia Journal of Mathematics, 
Science & Technology Education, 2015, 11(5), 1211-1229. 
https://doi.org/10.12973/eurasia.2015.1413a 

 
Finch, G. (2019). What is Gamification in Education? 6 Ways to Gamify Your Classroom 

https://www.viewsonic.com/library/education/gamification-ineducation 
 
Friedman, J. (2014). Social Media Gains Momentum in Online Education. Retrieved from: 

http://www.usnews.com/education/onlineeducation/articles/2014/11/05/social-media-gains-
momentum-in-online-education. 

 
Ghavifekr, S. & Rosdy, W.A.W. (2015). Teaching and learning with technology: Effectiveness of ICT 

integration in schools. International Journal of Research in Education and Science (IJRES), 
1(2), 175-191. https://files.eric.ed.gov/fulltext/EJ1105224.pdf 

 
Gregorio, MS.R. (2016). Technology and Livelihood (TLE) Instruction of Technical Vocational and 

Selected General Secondary Schools in Catanduanes. International Journal of Learning, 
Teaching and Educational Research p-ISSN: 1694-2493. e-ISSN: 1694-2116. Vol. 15, No.4, pp. 
69-74, ©IJLTER. https://www.ijlter.org/index.php/ijlter/article/view/671 

  
Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does Gamification Work? — A Literature Review of Empirical 

Studies on Gamification. 2014 47th Hawaii International Conference on System Science. 
https://people.uta.fi/~kljuham/2014-hamari_et_al-does_gamification_work.pdf 

 
Hanus, M. & Fox, J. (2015). Assessing the effects of gamification in the classroom: A longitudinal study 

on intrinsic motivation, social comparison, satisfaction, effort, and academic performance. 
https://www.researchgate.net/publication/265644737_Assessing_the_effects_of_gamification_
in_the_classroom_A_longitudinal_study_on_intrinsic_motivation_social_comparison_satisfacti
on_effort_and_academic_performance 

 
Head, K. & Harsin, A. (2017). The SAGE encyclopedia of communication research methods. SAGE 

Publications. DOI: https://dx.doi.org/10.4135/9781483381411 
 
Himmelsbach, V. (2019). Technology in the Classroom in 2019: 6 Pros & Cons. 

https://tophat.com/blog/how-does-technology-impact-student-learning/  
 
Jacolbia, R.B. (2016). Future Educators’ Perceptions on Technology and Livelihood Education Status 

and Development of Work Skills. Journal of Advances in Humanities and Social Sciences 2016, 
2(2): 85-97. http://www.tafpublications.com/gip_content/paper/jahss-2.2.3.pdf 

 

https://www.researchgate.net/publication/327500538_FACEBOOK_AS_INTEGRATED_BLENDED_LEARNING_TOOL_IN_TECHNOLOGY_AND_LIVELIHOOD_EDUCATION
https://www.researchgate.net/publication/327500538_FACEBOOK_AS_INTEGRATED_BLENDED_LEARNING_TOOL_IN_TECHNOLOGY_AND_LIVELIHOOD_EDUCATION
https://scholarworks.montana.edu/xmlui/bitstream/handle/1/10039/CohenS0816.pdf?sequence=5
https://scholarworks.montana.edu/xmlui/bitstream/handle/1/10039/CohenS0816.pdf?sequence=5
http://www.google.co.nz/amp/s/www.emergingedtech.com/2019/09/how-gamification-through-mobile-apps-can-improve-students-engagement/amp/
http://www.google.co.nz/amp/s/www.emergingedtech.com/2019/09/how-gamification-through-mobile-apps-can-improve-students-engagement/amp/
https://pdfs.semanticscholar.org/3101/2754c60ebf23b5b30e423ce9a8f80e9af3ad.pdf
https://doi.org/10.12973/eurasia.2015.1413a
https://www.viewsonic.com/library/education/gamification-ineducation
http://www.usnews.com/education/onlineeducation/articles/2014/11/05/social-media-gains-momentum-in-online-education
http://www.usnews.com/education/onlineeducation/articles/2014/11/05/social-media-gains-momentum-in-online-education
https://files.eric.ed.gov/fulltext/EJ1105224.pdf
https://www.ijlter.org/index.php/ijlter/article/view/671
https://people.uta.fi/~kljuham/2014-hamari_et_al-does_gamification_work.pdf
https://www.researchgate.net/publication/265644737_Assessing_the_effects_of_gamification_in_the_classroom_A_longitudinal_study_on_intrinsic_motivation_social_comparison_satisfaction_effort_and_academic_performance
https://www.researchgate.net/publication/265644737_Assessing_the_effects_of_gamification_in_the_classroom_A_longitudinal_study_on_intrinsic_motivation_social_comparison_satisfaction_effort_and_academic_performance
https://www.researchgate.net/publication/265644737_Assessing_the_effects_of_gamification_in_the_classroom_A_longitudinal_study_on_intrinsic_motivation_social_comparison_satisfaction_effort_and_academic_performance
https://dx.doi.org/10.4135/9781483381411
https://tophat.com/blog/how-does-technology-impact-student-learning/
http://www.tafpublications.com/gip_content/paper/jahss-2.2.3.pdf


Teaching Food and Beverage Services Through Gamification   Nonado, H. J. 

 

 

 

Authors retain copyright. Articles published under a Creative Commons Attribution 4.0 (CC-BY) International License. 
This license allows this work to be copied, distributed, remixed, transformed, and built upon for any purpose provided 
that appropriate attribution is given, a link is provided to the license, and changes made were indicated. 

14 

 

Mahanta, P. (2019). Gamification and Its Effectiveness in Schools. 
https://www.edtechupdate.com/2019/gamification/?open-articleid=11026895&article-
title=gamification-and-its-effectiveness-inschools&blog-domain=prodigygame.com&blog-
title=prodigy 

 
Mancao, MC. T., Hermosisima, MV. C., Baclagan, T.C., Aggarao, & ML.B. (2015). Exploring Blended 

Learning in Behavioral and Social Sciences Tertiary Classes. Philippine Normal University, 
Manila. https://po.pnuresearchportal.org/ejournal/index.php/normallights/article/view/8 

  
McCrann, J.T. (2015). Learning by Doing: The Case for Experiential Education 

https://blogs.edweek.org/teachers/prove-it-math-and-education-policy/2016/02/ 
 
Mitchelle, H. (2019). 6 Factors Of Classroom Gamification. https://www.teachthought.com/learning/6-

factors-of-success-in-gamification/ 
  
Namraksa, S., & Kraiwanit, T. (2023). Parental Expectations for International Schools in The Digital Age. 

Universal Journal of Educational Research, 2(1), 1-7. www.ujer.org/vol2no1/article121 
 
Raba, AAAM. (2017). The Impact of Effective Teaching Strategies on Producing Fast and Good 

Learning Outcomes. International Journal of Research - Granthaalayah, 5(1), 43-58. 
https://doi.org/10.5281/zenodo.259563. 

 
Raja, R. & Nagasubramani, P.C. (2018). Impact of Modern Technology in Education. Journal of Applied 

and Advanced Research, 2018: 3(Suppl. 1) S33 S35. 
https://dx.doi.org/10.21839/jaar.2018.v3S1.165 

  
Ramos, N. L. (2023). The Efficacy of the Online Educational Community. International Journal of 

Multidisciplinary Educational Research and Innovation. 1(1), 24- 32. 
https://doi.org/10.5281/zenodo.7377948. 

 
Ribeiro, L.A., Da Silva, T.L., & Mussi, A.Q. (2018). Gamification: A Methodology to Motivate 

Engagement and Participation in a Higher Education Environment. International Journal of 
Education and Research Vol. 6 No. 4 April 2018. https://www.ijern.com/journal/2018/April-
2018/21.pdf 

  
Salatan, J.S. (2018). Status of Selected Secondary Schools in the Implementation of Technology and 

Livelihood Education Program. Journal of Advanced Studies Vol. 1No.1, pp. 1-5, December 
2018. https://psurj.org/wp-content/uploads/2018/12/JAS-001.pdf 

  
Surendeleg, G. (2014). The Role of Gamification in Education – A Literature Review. Contemporary 

Engineering Sciences, Vol. 7, 2014, no. 29, 1609 - 1616 HIKARI Ltd, www.m-hikari.com 
http://dx.doi.org/10.12988/ces.2014.411217 

 
U.S Department of Education (2017). Reimagining the Role of Technology in Education: 2017 National 

Education Technology Plan Update.  https://tech.ed.gov/files/2017/01/NETP17.pdf 
  
Umlas, F.L. (2015). K-12: Technology and Livelihood Education 

https://www.pressreader.com/philippines/sunstarpampanga/20150430/281646778692049acor
don. 

 
Walz, S. P., & Detering, S. (2015). Gameful World: Approaches, Issues, Application,MIT Press, 

ProQuestEbookCentral. https://ebookcentral.proquest.com/lib/washington/detail.action 
 
White, Howard & Sabarwal, Shagun (2014). Quasi-Experimental Design and Methods: Methodological 

Briefs - Impact Evaluation No. 8, Methodological Briefs, no. 8, https://www.unicef-
irc.org/KM/IE/img/downloads/Quasi-Experimental_Design_and_Methods_ENG.pdf 

 

https://www.edtechupdate.com/2019/gamification/?open-articleid=11026895&article-title=gamification-and-its-effectiveness-inschools&blog-domain=prodigygame.com&blog-title=prodigy
https://www.edtechupdate.com/2019/gamification/?open-articleid=11026895&article-title=gamification-and-its-effectiveness-inschools&blog-domain=prodigygame.com&blog-title=prodigy
https://www.edtechupdate.com/2019/gamification/?open-articleid=11026895&article-title=gamification-and-its-effectiveness-inschools&blog-domain=prodigygame.com&blog-title=prodigy
https://po.pnuresearchportal.org/ejournal/index.php/normallights/article/view/8
https://blogs.edweek.org/teachers/prove-it-math-and-education-policy/2016/02/
https://www.teachthought.com/learning/6-factors-of-success-in-gamification/
https://www.teachthought.com/learning/6-factors-of-success-in-gamification/
http://www.ujer.org/vol2no1/article121
https://doi.org/10.5281/zenodo.259563
https://dx.doi.org/10.21839/jaar.2018.v3S1.165
https://doi.org/10.5281/zenodo.7377948
https://www.ijern.com/journal/2018/April-2018/21.pdf
https://www.ijern.com/journal/2018/April-2018/21.pdf
https://psurj.org/wp-content/uploads/2018/12/JAS-001.pdf
http://dx.doi.org/10.12988/ces.2014.411217
https://tech.ed.gov/files/2017/01/NETP17.pdf
https://www.pressreader.com/philippines/sunstarpampanga/20150430/281646778692049acordon
https://www.pressreader.com/philippines/sunstarpampanga/20150430/281646778692049acordon
https://ebookcentral.proquest.com/lib/washington/detail.action
https://www.unicef-irc.org/KM/IE/img/downloads/Quasi-Experimental_Design_and_Methods_ENG.pdf
https://www.unicef-irc.org/KM/IE/img/downloads/Quasi-Experimental_Design_and_Methods_ENG.pdf

