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ABSTRACT

Early assessment of Executive Function (EF) can have great implications to children’s academic success.
However, there is a need for assessment tools that are adapted to the skills of today’s preschool children
other than paper pencil tests. This paper looked at the possibility of using gamification by using the mobile
phone app Digital Trail Making Test by Simone Sacchi (dTMT-SS) in the assessment of the Executive
functioning of kindergarten pupils at the height of the pandemic. This quasi experimental research utilized
the pre-test and post test on ten (N=10) kindergarteners, with a mean age of 6.28 who remotely performed
the dTMT at their homes with their parents who were instructed on how to administer or play this app. The
time stamped results indicated an average level for both Part A (Numbers only) and Part B (Numbers and
letters) in the pretest shows a mean of 1 minute and 10 seconds and 2 minutes and 37 seconds, respectively.
The post test mean for Part A mean was 1 minute and Part B mean was 2 minutes and 16 seconds which
both indicate average level. When comparing the results there is significant difference in the level of EF for
both Part A (Numbers only) and Part B (Numbers and Letters). It can be inferred that the use of
gamification technique is an effective tool in the assessment of EF in kindergarten pupils of today’s
generation. The use of gamification in assessment is a faster, easier tool especially during health scares such
as the Covid19 pandemic. It is recommended that more testing should be done before classes begin as part
of the assessment for admission to kindergarten on a larger population and in both public and private
schools.

INTRODUCTION

Some children get frustrated and throw fits when they have difficulty in beginning a task. Others would start
and not finish their work at all. Some have a hard time remembering and following multi-step instructions.
All these are associated with Executive Function (EF) and are often related to Autism, Attention Deficit
Hyperactivity Disorder (ADHD) and even depression. EF skills are higher-level cognitive skills that
children need in performing daily tasks and in academics. EF skills should be taught and practiced early so
that children can cope with everyday tasks and have a better chance of academic success. How would you
know that your child lacks EF skills? Assessment is key to determining whether your child has difficulty in
EF. Early assessment can have great implications for children’s academic success.

However, there is a need for assessment tools that are adapted to the skills of preschool children (Nieto et.
al., 2016). Assessment tools that can assess the EF skills of today’s children who are digital natives.

The aim of this quasi-experimental study was to examine the use of the gamification technique in the
assessment of EF skills of kindergarteners prior to any diagnosis in order to enhance or strengthen their EF
skills rather than use it for treatment or intervention. This approach entailed the use of a game application
(app) that measures the executive function tasks of preschool children (Carlson & Zelazo, 2014),
specifically the Digital Trail-Making Test (TMT). This app is the touchscreen device for the
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neuropsychological test called “Trail Making Test” which introduces new experimental features.
Background of the Study

Back in 2008, this researcher came to know about executive function and that this part of the brain is
responsible for how to get things done. It was associated with children with Attention Deficit Hyperactivity
Disorder (ADHD) and Autism. Difficulty in getting things done is one of the symptoms of ADHD and
Autism. Back then, myths spread that children had these conditions because of childhood vaccinations for
measles and others. Knowing about EF, early assessment, and strategies can help children cope with their
difficulties and be successful in their academic life.

Here in the Philippines, most children get assessed by teachers when they enter Kindergarten, which is the
mandatory entry stage to primary education. Section 2 of this Act states that all five (5)-years old children
are to be given equal chances thru Kindergarten Education. Kindergarten would effectively promote
children’s physical, social, emotional, and intellectual development, including values formation, so they will
be ready for school and higher education.

The task of assessing children follows the guidelines set forth by the Department of Education (DepEd) and
is in compliance with the Omnibus Guidelines on the implementation of community quarantine in the
Philippines as issued by the Inter-Agency Task Force for Management of Emerging Infectious Diseases
(IATF) for the school year 2020-2021, as per DepEd Order. Administration of the Philippines’ Early
Childhood Development (ECD) Checklist to the learners must be before the school year starts. This will
ensure that the learners are capable of meeting the expectations of the grade level. Documentation and/or
certifications of previous early learning experiences, such as preschool or daycare, in addition to the result
of the Philippine ECD Checklist, may be provided by the parents. The concern for the safety of both parents
and teachers had to be taken into consideration depending on the Covid-19 risk severity classification of the
area. In areas where physical classes are not allowed: 1) Trained parents, guardians, or adults assigned by
the learner’s parent shall conduct the assessment at home, or 2) The teacher or trained community worker or
volunteer may conduct the “at-home assessment based on the agreed schedules of the parents. DepEd uses
Child Record 2 of the kindergarten learners. The use of this checklist was not intended for medical
diagnosis, does not determine the child’s IQ nor gauge academic achievement. Rather, it was used as a
comprehensive assessment to gauge the child’s strengths and weaknesses in the different domains. Videos
were created by DepEd teachers to guide the parents in administering the checklist. The administration of
the ECD Checklist by the parents may be influenced by the parent’s partiality to their child, or have an
inadequate feeling in administering the checklist or burdened by it (Garbe, Ogurlu, Logand & Cook, 2020).

Gamification

Children learn best when the concepts presented are relevant to them. Teachers use games as instructional
tools in their classrooms. Many games provide different sensory experiences for students. It facilitates
positive emotional connections to learning as it is specifically made to be an engaging activity. Backlund
and Hendrix (2013) mentioned that most games are not focused on winning and being competitive but rather
on the concept of cooperation.

These learning games have been successfully designed to be used for entertainment as well as for
educational purposes which have been popular over the last decade. Perez (2016) defined gamification as
the application of game-design elements (a.k.a. mechanics) — such as challenges, badges, ranking and
leader boards, and storylines— in non-game contexts with the intention of modifying behaviors, increasing
fidelity or engaging people, by leveraging human motivations present in games. According to Backlund and
Hendrix 2013, during the game the players engage in an artificial conflict, defined by rules, that results in
outcomes that are measurable. Computer-based assessment of mastery of motivation and executive
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functions describes such cognitive tasks. Gamification may provide a possible solution for a better
assessment of EF.

Digital Trail-Making Test (dTMT)

The Trail Making Test (TMT) has been used extensively in adult neuropsychological research as an
assessment of psychomotor speed, complex attention, and executive functions, as well as on children with
learning disabilities and attention problems. TMT for use with children has become routine in the
neuropsychological assessment of school-age children. However, the standard paper-pencil TMT was
invented more than 60 years ago and has been modified into many variations. With the development of
digital technologies, TMT is now modified to a digitized version (Wei, Zhao Liu & Huang, 2019).

The Digital Trail Making Test (dTMT) is a digital version of the paper-pencil Trail Making Test where the
respondents “make a trail” or “connect the dots” with the speed and number of errors recorded (Yates,
2013), which was initially downloaded for the iPad App. This first tablet prototype used a resistive
touchscreen and a stylus with a force sensor which gave visual feedback to the users as they interact with the
tablet (Karimpoor et al., 2017). It was found, in a study on an analysis of a digital variant of the TMT using
machine learning techniques (Dahmen, Cook, Fellows & Schmitter-Edgecombe, 2016), that the dTMT is as
capable as the paper-based TMT in measuring the same aspects of cognition.

For this study, the Trail Making Test application version by Simone Sacchi, which can be downloaded for
free on Google Play, was used. Sacchi mentioned in his email to this researcher that this version was
developed more than 10 years ago, at a time when no digital version was yet on the market.

Executive Function of Young Children

According to Acar, Blasco, and Stanley (2016), Executive Function (EF) refers to a group of processes
happening in the frontal lobe of the brain that helps control, connect, and arrange information which can be
in planned behavior. EF is a broad term that includes the ability to purposefully prevent a well-learned or
highly motivated but counter-productive response (inhibitory control), the ability to hold thoughts in mind
while solving problems (working memory), and the ability to adjust strategies to changing contextual
demands (cognitive flexibility) which provide an important foundation for learning in education settings
(Zelazo, Blair, & Willoughby, 2016 as cited by Jozsa, Barrett, & Morgan in 2017). There is also a
correlational relationship between inhibitory control, cognitive flexibility, and/or working memory and early
academic skills as well as complex learning (Schwaighofer, Bihner, and Fischer, 2017; Buttelmann and
Karbach, 2017). Blair and Raver (2015) added that EF is central to school readiness and early school
achievement. The 2017 study by Benavides-Nieto, Lépez, Quesada-Conde, and Corredor found that there
was a positive relationship between young children’s social skills and executive functions. There was also
an increase in the link between social competence, academic success, and executive functions.

Poowanna, et al (2022) stated that it is imperative for 21st-century learners to develop their executive
function skills. Guidelines were given to the teachers in order to facilitate the development of EF sKills.
These guidelines helped the teachers in creating learning materials for their students. Executive function not
only boosts and improves social competence but that it increases academic achievement.

Smart Mobile Devices

Smart mobile devices refer to electronic devices which can be connected to the internet. They are handheld
therefore easy to carry around and accessible anytime. Smart mobile devices include smartphones, smart
speakers, tablets, phablets (phone and tablet), and other devices which has the capabilities of a telephone,
calculator, camera, video recorder, video player, music player, sketch pad, and other applications. Wireless
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communications technology and the internet helps transmit information from another smart mobile device to
another (Devlin, E., n.d.).

Children as early as two years old can poke, discover and learn with these mobile devices because these
touchscreen devices were built for young people’s natural tendencies like touching, repeating, and trial and
error (Papadakis & Kalogiannakis, 2017).

During the pandemic, education relied on mobile devices, specifically, smartphones, tablets, and laptops to
foster social distancing and slow the virus’s spread. Students and parents resorted to using mobile devices in
order to gain much-needed information for school work. (Ziatdinov & Cilliers, 2021). There was an increase
in the use of mobile devices averaging 8-9 hours of use compared to pre-pandemic which was 6 hours. This
was due to the need to accomplish tasks, socially connect, alleviate boredom, and get information about
Covid-19 (Jonnatan, Seaton, Rush, Li, and Hasan, 2022).

Prior to the pandemic, teachers used to prohibit the use of mobile gadgets inside the classroom. But now,
because of the pandemic, teachers and educators also resorted to using smart mobile devices to cope with
the digital transformation in education (Pozos-Pérez, Herrera-Urizar, Rivera-Vargas, and Alonso-Cano,
2022).

Gamification and Assessment of Executive Function

In many cases, assessment is confused with evaluation. According to Yambi, 2020, assessment is the
method of gathering, analyzing, and using data, for the purpose of improving current performance.
Evaluation, on the other hand, is to pass judgment on the basis of the quality of a performance or work
product against a standard or criteria. The proper use of assessment tools in the classroom is crucial to the
success of the teaching-learning process. In order to create a positive learning experience, the proper
assessments must be given so as to achieve academic success. (Neumann, Anthony, Erazo & Neumann,
2019). Relevant assessment tools for the digital age are available and should be utilized. Researchers
identified that it is an important initiative to create instruments for assessing school readiness and
monitoring development at the beginning of schooling. Although the majority of studies on school readiness
assessment have focused on the cognitive domain, recent research identified several other factors, including
motivation, executive function, and emotion regulation, which play a crucial role in the preschool to
kindergarten transition (Barrette, Jozsa, & Morgan, 2017).

The researcher looked into the possibility of knowing about the relative influence of cognitive performance-
based executive functioning (EF) measures and behavioral EF ratings in explaining differences in children’s
academic success and identifying early on the strengths and weaknesses of a child’s working memory and
shifting capabilities. This will broaden teachers’ capabilities on intervention training options to succeed in
school (Dekker, Ziermans, Spruijt andSwaab, 2017). On the basis of this assessment, one can analyze the
extent to which preschool EFs may be associated with academic skills such as math and literacy skills
(Escolano-Pérez, Herrero-Nivela, Blanco-Villasefior and Anguera, 2017).

There is a lot to explore about the different measures for executive functions in relation to instructional
research (Schwaighofer, Bihner, and Fischer, 2017). In a brief review of the development and plasticity of
cognitive flexibility across preschool to elementary school age, there was a focus on interventions that were
designed to improve cognitive flexibility (Buttelmann and Karbach, 2017). Gamification is an approach in
which computer games can be used to assess different cognitive processes in place of the pen-and-paper
Trail-Making Test (TMT) which was known to measure executive functions tasks such as visual pattern
recognition, speed of processing, working memory, and set-switching ability. In these present times, where
both children and adults spend hours at a time on games, there is evidence that this may have led to changes
in brain functions.
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It will be a failure on the part of education to assess the educational needs of this generation while still using
criteria and systems that are obsolete. Educators must anticipate and make changes to the level of content to
one that is geared toward digital, virtual, and gamified modes of teaching (Juki¢, and Skojo, 2021).

SUMMARY OF RELATED LITERATURE

For many years, student performance assessments have been technologically aided. These technologies
replace some tasks that were previously done by teachers which allowed them to customize the tests and
adopt new approaches to improve the quality of assessments. In comparison, this type of standardized
assessment method takes less time and is easier to administer, and the results are readily interpretable. A
well-designed, reliable, and valid test and approach to learning, especially for Executive Function skills, is
needed for children in preschool and the early school grades of this generation. A play-based assessment
can provide a more detailed and reliable assessment to overcome limitations in the traditional standardized
approach. The classic form of assessment consists usually of questionnaires, questions, answers, and so
forth that usually interrupt and negatively affect the learning process. Incorporating games in the assessment
will provide sufficient data to demonstrate the feasibility, reliability, and validity of these computer tablet-
based tasks. Tablet-based or touch-screen-based assessment can fill an important need, enabling schools to
assess each individual child’s level of development on each task and to develop high-quality, individualized
remediation and enrichment efforts to improve the performance of our next generation of learners who are
digital natives like Generation Alpha. As to the administration of the assessment, little training is required
for the test administrator since it is a connect-the-dots type of game so it is easy to give instructions and
assist the child on the steps to be done in order to finish the game task.

Gamified Learning Theory

This study was grounded on the Gamified Learning Theory (GLT) which defines gamification as a process
of using game-like characteristics in contexts other than gaming in order to influence learning-related
behaviors or attitudes (Zaric, Roepke, Lukarov, Schroeder, 2021). British computer programmer, and
inventor, Nick Pelling first coined the word gamification in 2011. There are many variations to the
definition but the focus remains. Gamification is using game-like elements in non-gaming environments to
make tasks more interesting (Landers, Auer, Collmus, & Armstrong, 2018).

According to Lumsden, Edwards, Lawrence, Coyle & Munafo (2016), game-like features can be merged
with cognitive tasks to make it playful yet not diminish the scientific value of these tasks. This will help
improve data quality, intervention effects, and participant engagement. It was found in their review of
cognitive tasks that gamification targets executive function skills. Their results showed that gamified tests
were typically validated successfully. It showed that although there were some mixed effects on task
performance, gamified assessments, and training were highly engaging and boosted participant motivation.
Gamification increases engagement with tasks that might be perceived as demotivating. They also found
that gamification showed encouraged self-motivation, improving enjoyment and even reducing anxiety.

In a study involving the Trail Making Test in screening executive functions, Wong, Wu, and Tu (2022)
found that gamification showed a significant enhancement after training, in both executive function skills as
well as in attention span.

Educators found difficulty and hope in the possibility of solutions to motivate students through these
technological advances (Dichev, Dicheva, Angelova, & Agre, 2015). Whether it be on a cell phone, tablet,
or PC, students are more able to access information and can do it more quickly than ever before (Dichev et
al., 2015). Children are by nature playful and technology changed children’s engagements which made the
gathering of information and knowledge fast (Dichev et al., 2015). Although GLT implies that gamification
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does not directly affect learning it is, however, used to stimulate learning-related behavior in a mediating or
moderating process which happens when the designer intends to encourage behavior or attitude that will
improve learning (Zaric, et, al. 2021).

Online gaming, mobile phone games, and home console games all have the capacity to engage students for
hours. In education, educators’ found it a useful tool to motivate and for students to learn. Students engaged
in a game show cognitive attitudes. They show focus yet remain playful and spontaneous while they are in
the game. Fengfeng Ke, Kui Xie, and Ying Xie (2015) suggested that for game-based learning to be an
effective engagement, it has to be combined with the challenges. It has to be uninterrupted engagement
while situated in a playful situation. Play-strategy reflection is a conscious, meta-reflective process that
helps to advance or transform general cognitive engagement into a content engagement. But this reflective
engagement is the last thing players think of when in play-based cognitive activities.

In other words, the game stimulates the player to do the tasks which assess their cognitive abilities in a
reflective way since the player will think well first before an action is done. This was shown in the Trail
Making Test which has a game-like design with the simple task of pressing buttons in consecutive order in
the fastest time possible (numbers 1-25 in Part A and 1-13 alternate with letters A-L in Part B) (Carlson &
Vusak, 2020).

Also, the developmental perspective of Executive function (EF) proposes the foundational components of
executive function which are working memory, flexible thinking, and self-control. EF happens during the
early years of life and continues to intensify as children reach childhood and adolescence. According to
Barkley (2011), EF is a self-directed set of actions that are intended to alter a delayed future outcome, and
serves as an umbrella term to include goal-oriented control functions of the prefrontal cortex.

Attention ability and executive function will gradually decline as individuals age (Wong, Wu & Tu, 2022).
It is important to know and understand executive functions and how changing techniques in educational
programs can help students’ performance aid in their future success in their development and in academic

life.
Statement of the Problem

The purpose of this quantitative experimental study was to examine the use of gamification techniques in
the assessment of executive function of kindergarten children at Concepcion Integrated School.

This study sought to answer the following questions:

1. What is the level of executive function of the pupils before and after exposure to the gamification
technique?

2. Is there a significant difference in the level of executive function before exposure to gamification and
after gamification?

3. Is there a significant difference between the executive function of the pupils who used numbers only
and numbers and letters in the gamification technique?

4. What intervention training program can be proposed based on the results of the study?

Hypotheses

HO1 There is no significant difference in the level of executive function of the pupils before and after
exposure to gamification.

HO02 There is no significant difference between the executive function of the pupils who used numbers only
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and numbers and letters in the gamification technique.

SCOPE AND DELIMITATION

The researcher used a new device-aided cognitive function test, Trail Making Test by Simone
Sacchi (TMT), a digital version of the paper pencil test Trail Making Test to assess EF skills. To distinguish
the application for this study, the researcher added “digital” before the Trail Making Test (dTMT) to
distinguish the app from the paper pencil test. The app is free to download on any brand of android
smartphone. For 10S smartphones, a similar application may be downloaded but it is named as Trail
Making Test Lite J. For this particular study, the Android version was used since all the participants used
Android smartphones.

All the ten (10) kindergarten pupils who regularly attended the online class at Concepcion
Integrated School tried the gamification app with the help of their parents. Because of the pandemic, only
the pupils who regularly attended the online classes were selected.

METHODOLOGY

This chapter presents the description of the research method used in the study. It includes research design,
research method, research instrument, and population and sample.

Research Design

This is a One-group Pretest-posttest research design which is quantitative experimental research. The
researcher used one group to gather information and examine the use of the gamification technique in the
assessment of the executive function of kindergarten pupils. According to Gregory A. Cranmer in The
SAGE Encyclopedia of Communication Research Methods, a one-group pretest—posttest design is a type of
research design that is most often used by behavioral researchers to determine the treatment or intervention
on a given sample from the outcome of the test. This research design has two characteristics. The first is the
use of a single group of participants (i.e., a one-group design) which means that all participants are part of a
single condition—meaning all participants are given the same treatments and assessments. The second
feature is to assess the dependent variable before and after treatment (i.e., a pretest—posttest design).

There are two ways in which the digital TMT to interact with the screen. First, the sequence is selected by
simply touching the dots on display and a straight line will appear to link the selected dots, green if the
selected dot is correct and red if the sequence is incorrect. A red line will be created if the answer is
incorrect. to delete the red line to try again, the user simply clicks on the background. 2) The second
modality is activated by selecting FINGER PAINT in the settings menu, directly drawing a line on the
touchscreen to connect to the next sequence of circles.

For this study, the pupils used the first modality where they simply touched the selected circles or dots to
complete the sequence. The entire procedure consists of the sample with 8 circles followed by a full trial, for
both Part A (circles 1 to 25) and Part B (circles 1 to 13, with numbers and letters). At the end of the
procedure, the parents can view the participant’s name, which they typed in before the start of the game, and
the time that indicated how long it took for the participant to finish the test. The parents of the pupils took a
screenshot of their child’s results and sent it to the cooperating teacher who then sent it to this researcher via
messenger. A pre-test and a post-test were then conducted.

The results of the pre-test were then post-test and then compared. The results of Part A, which was a
numbers sequence, were also compared to Part B, which was composed of numbers and letters in alternate
sequences.
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Locale of the study

This study was conducted online via Zoom and messenger with the assistance and participation of a
kindergarten teacher at Concepcion Integrated School (CIS), a public educational institution in Concepcion
Uno, Marikina City. It is considered the only integrated school in the city. This humble institution of
learning provides both elementary and secondary education to young Marikenos. In addition to having a
high-quality basic education program, the school has also been active in conducting various school projects
and programs beneficial to the entire school community. It also continues to produce competent graduates
equipped with relevant skills and knowledge essential to thrive in their chosen fields.

Concepcion Integrated School is duly recognized by the Department of Education (DepEd) as well as the
Schools Division Office (SDO) of Marikina City.

Participants

Ten (10) kindergarten pupils in an online class during the school year 2020-2021 and their parents were the
participants and respondents of this study. Since the Covid-19 pandemic, classes were shifted online. These
pupils were chosen because they were the only ones who regularly attended online classes of the 30 students
in that class. The rest opted for modular distance learning.

Instruments of the Study
Digital Trail-Making Test (dTMT)

For the purpose of this study, the researcher used the Digital Trail Making Test by Simone Sacchi
application for smartphone Android devices. This is the same neuropsychological test called the “Trail
Making Test”, only this is in digital form. The application can be downloaded for free via Google Play Store
for Android smartphones. For 10S, the Trail Making Test J Lite is available for free via the App Store.
There is, however, a difference in the face feature of the app- the 10S has a gray background with just
numbers and or letters- no circles or disks on display. Similar to connect-the-dots, the sequence is selected
by simply touching the circles on display, then straight lines will appear that connect the selected circles,
green or red depending on whether the sequence was correct or not. If a red line appears, it means the
selected circle is wrong. To delete the red line, the participant clicks on the black background and then
proceeds to select the next circle. The entire procedure consists of the sample with 8 circles followed by a
full trial, for both Part A (circles 1 to 25) and Part B (circles 1 to 13, with numbers and letters: 1-A, 2-B, 3-
C... 13). At the end of the procedure, the participant then clicks on a dot to view the participant’s name and
the timing of the tests.

The table below shows the scoring scale for the Trail Making Test.

Table A. Trail Making Test Scoring Scale

Advance Average Deficient
TRAIL SET A|28 seconds & below|29-77 seconds |78 seconds & above
TRAIL SET B|74 seconds & below|75-272 seconds|273 seconds & above

Data Gathering Procedure

The researcher first corresponded with Ms. Mary Laine Eriarte in June of 2021 about the possibility of
having her kindergarten class participate in this assessment trial as well as a resource person regarding the
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study. The researcher informed and demonstrated the use of the Trail Making Test for Android smartphones
by Simone Sacchi. However, since the pandemic hit, it was difficult for teachers, parents, and students to
coordinate and correspond. It was a challenge considering that the country underwent a health and economic
crisis. Covid19 physical and mental health concerns put the study on hold. In 2021, the parents, teachers,
and students were mostly at ease with online classes, downloading files, answering Google forms, and using
applications that the teacher used. This became timely for the researcher to continue with the study but to
great lengths to follow health protocols.

A message from the cooperating teacher was sent to the parents of the pupils who regularly attended the
online class. A Zoom meeting was set to get to meet the parents, get to know the pupils, and introduce the
application. Instructions were given on how to download and administer the Trail Making Test. They were
also instructed to answer a link to a Google Form to find out the parent’s name, age, and gender and their
child’s name, birthday, and gender. The researcher also thought, in consultation with the teacher, it was best
to give a two hundred pesos (Php 200) token or load for data to the parents to access the internet in order to
download and answer the form. Also, since it will be a pre-test and post-test task, the researcher did not
want to burden the parents and deter anyone from answering the test.

The parents took a screenshot of their child’s timestamp/results on both Parts A and B of the dTMT. This
was sent to the teacher through FB messenger who then sent it to this researcher. After a month, the parents
were again contacted by the teacher to administer a post-test. In the same manner, screenshots of the results
were sent through the teacher who then sent these screenshots to the researcher. The researcher then
analyzed the data given.

The pre-test was taken on August 23, 2022 and the post-test was conducted on September 20,
2021. Screenshots of Google meet, and dTMT results are attached in the appendices.

DATA ANALYSIS

This study utilized the experimental research using quantitative method with the following statistical tools:

For problem number 1, to determine the level of pupils’ executive function in the pretest and posttest
using gamification technique

For problem number 2, to determine if there is a significant difference between the pupils’ level of
executive function in the pre-test and post-test using gamification technique.

For problem number 3, to determine if there is a significant difference in the numbers only (Part A) and in
numbers and letters (Past B) of the digital Trail Making Test.

For problem number 4, to propose an intervention training program based on the results of the study.
Ethical Considerations

Due to the pandemic, the education system shifted to online classes. It was difficult to gauge whether it was
safe to go out or to meet with the teachers and school administrators. Announcements of no classes were
randomly declared depending on the rise of Covid patients in the area. The researcher tried to talk to anyone
at the school to seek permission to conduct the study. But because of the health crisis, classes were often
disrupted indefinitely. It was during these uncertain times that the researcher reached out and was able to
communicate directly with Ms. Eriarte through messenger. Parents had to use smartphones so that their
children can attend online classes and study using their gadgets. Parents also had to pay for their load for
internet use or data. In this regard, the researcher, in consultation with the cooperating teacher, sent 2000
pesos (200 for each of the 10 parents), through the teacher’s GCash account, in order for the parents to have
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access to the internet, download the app, administer and use the app, as well as attend online meetings, so as
to not add to their burden for load or data consumption.

The meeting with the parents also happened after the moving-up exercises, out of respect to the request of
the teacher as they had to attend to parents and students and had to finish other school tasks like
examinations, paperwork, and other requirements for the moving-up ceremonies- the end of the school year
2020-2021, while still in the midst of the pandemic.

The researcher also corresponded, through Google and via email, with the Trail Making Test maker, Simone
Sacchi. Google Support Team’s Micheal J. replied and advised this researcher to contact the developer
directly. Fortunately, Simone Sacchi responded on October 5, 2022, and answered some of the questions
this researcher had.

RESULTS

The data gathered through the use of the different instruments are hereby presented in this chapter. Analysis
of data was made with appropriate interpretations and inferences so that conclusions may be drawn.

Problem 1: Level of executive function of the pupils in the pre-test and post-test using the
gamification technique

To determine the level of executive function of the pupils, the digital Trail Making Test by Simone Sacchi
was used. The test has both Part A, where numbers only were considered and Part B, where both numbers
and letters, and the mean of the data was computed. Table B scale below was used:

Table B. Trail Making Test Scale Part A and B

Table B.1 TRAIL MAKING TEST SCALE PART A

Scores Level Verbal Interpretation
78 seconds & above or 1 minute, 3 seconds > 1 Deficient

29 -77 seconds or 29 seconds — 1 minute and 2 seconds|2 Average

28 seconds & below 3 Advance

Table B.2. TRAIL MAKING TEST SCALE PART B

Scores Level Verbal Interpretation
273 seconds > or 4 minutes & 55 seconds & > 1 Deficient
75 — 272 seconds or 1 min, 25 seconds — 4 minutes
2 Average
and 53 seconds
74 seconds & < or 1 minute, 23 seconds & < 3 Advance

Table 1.1. Level of Executive Function of the Pupils’ Pre-test Using Gamification Technique

Before Gamification
Pupil|Part A (Numbers only) izgelfs)(Numbers &
Time |Level |VI Time Level Vi
1 01:57 |1 Deficient|02:54 2 Average
00:40 |2 Average |02:54 2 Average
3 01:12 |1 Deficient|01:24 2 Average
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4 00:40 (2 Average [01:02 |3 Advance
5 00:43 |2 Average [03:36 2 Average
6 00:58 (2 Average [01:00 |3 Advance
7 00:41 |2 Average [00:49 |3 Advance
8 01:46 |1 Deficient|06:30 1 Deficient
9 01:01 |2 Average [01:50 2 Average
10 |01:17 (1 Deficient|01:42 2 Average
Mean(01:10 |2 Average|02:37 |2 Average

Table 1.2. Level of Executive Function of the Pupils’ Post-test Using Gamification Technique

After Gamification
Pupil [Part A (Numbers only) izgelfs)(Numbers &

Time|Level |VI Time [Level |VI
1 01:02|2 Average |00:44 |3 Advance
2 01:10|2 Average |01:07 3 Advance
3 01:55|1 Deficient |01:54 2 Average
4 00:25|3 Advance |01:00 |3 Advance
5 00:26|3 Advance |03:56 2 Average
6 00:46|2 Average |01:02 3 Advance
7 00:35|2 Average |00:55 3 Advance
8 01:48|1 Deficient |07:21 1 Deficient
9 01:05|2 Average |02:16 2 Average
10 |00:45(2 Average |01:18 2 Average
Mean(01:00|2 Average 102:16 2.4 Average

Problem 2. Significance of difference in the level of executive functions of the pupils in the pretest and
posttest using the Gamification technique

To affirm the significance of difference in the level of executive function of the pupils in the pretest and
posttest the data were subjected to paired t-test

Table 2. Difference in the Level of Executive Function of the Pupils in the Pretest and Posttest Using the
Gamification Technique

t-test|p-value|Decision Interpretation
Pre-Test [1.007/0.03 Reject the . Significant
null Hypothesis
Post Test[0.772(0.01 Reject the . Significant
null Hypothesis

Note: p-value < 0.05 — significant, p-value > 0.05 — not significant

Problem 3. Significant difference between the executive level of pupils who used numbers only and
numbers and letters gamification technique.

To verify the significance of the difference between the executive level of pupils who used numbers only
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and numbers and letters in the gamification technique, the data was put through paired t-tests.

Table 3. Difference Between the Executive Level of the Pupils in Numbers Only and Numbers and Letters
Gamification Technique

Methods

Paired t-test

p- value

Decision

Interpretation

only)

Gamification (Numbers

0.709

0.07

Do not Reject the
Null Hypothesis

Not Significant

numbers)

Gamification (Letters and

0.698

0.03

Reject the Null Hypothesis

Significant

Note: p-value < 0.05 — significant, p-value > 0.05 — not significant

Problem 4. Proposed Intervention Training Program

Suggested below are some simple strategies that every teacher can do to help all learners develop executive

functioning successfully in the classroom:

Table 4. Proposed Strategies to Help Learners Develop Executive Function Skills

BEHAVIORAL |RATIONALE OBJECTIVES |GUIDELINES ACTIVITIES
CATEGORIES
Impulse Control |A lack of impulse Managing 1)Give children clear |1)Games that require

This is the ability
to stop and think
before doing. It is
the ability to
control one’s
emotions and
desires and to
filter impulses in
various
situations.This is
closely linked
with emotional
control.

control is often
associated with ADHD.
Instant gratification is
what they do without
considering moral
implications,
commitments, or
consequences of
actions. This is a big
challenge for children,
teens, and even adults.

emotions so it
does not control
them is key to
managing
impulsive
behavior. Self-
monitoring or
self-checking
requires students
to be mindful of
what the task is,
how to approach
the task and the
outcome of their
endeavor.

rules and expectations.
There may be a
difference in their
behavior at home and in
school. It may not be a
big deal to get up and
take a break at home
but in school, this can
be disruptive.

2)Teach children to
label their feelings.
3)Play Impulse control
games.

4)Ask children to repeat
the directions,
instructions, or rules.
4)Teach problem-
solving skills. Think of
possible solutions first
before springing into
action.

5)Practice delayed
gratification.

them to stop, think first,
and follow.

-Simon Says

-Freeze Dance

-Mother may I...?
2)Games that require
quick responses and
attention:

Drum Beats (tapping,
clapping to the beat)
Head shoulders knees and
toes

Touch the Color

3)Help kids label and
identify their emotions.
Read Goldilocks and the
Three Bears

Draw circles with happy,
sad, angry and scared
faces.

4)Watch a movie: Inside
Out

5)Practice the token
system as reward for
bigger rewards
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% RsIs ¥
Emotional It is a challenging for |Emotions are to |1)Children must be 1)ldentify and manage
Control or childrento handle even |be learned in taught the ability to feelings and emotions.
emotlor_1al constructive feedback |social S|tuat_|ons. under_stand their 2)Draw & label emotions.
regulation when they struggle Hence, Social- |emotions. They become

Emotional Control
or emotional
regulation is the
ability to manage
feelings and
responses to
emotionalexperien
ce by thinking

with emotional
regulation. They are
quick to call out
“unfair” or overreact
when they lose a game.

Regulating emotions
means having the
ability to can recover

emotional skills.
Socio-emotional
learning skills
include
awareness of
one's self,
awareness of
others,
managing one's

more equipped to
socialize effectively
with others.

2) Teachers should first
build a positive,
helpful, and
encouraging
environment so that

3)Write about emotions.

4)Modeling emotional
regulation. If you’re
angry, sad, or frustrated,
take a moment to share
your emotions with your
students and talk about
what’s causing you to feel
this way. This will help

about goals and bounce back from g they will feel safe and
stumbling blocks easily | €T Te1UNG o4 oace in taking children identify, process,
and not be with others, and chances, even failing. |and label their emotions.
overwhelmed or upset. krfirgegpiin- 3) Communicate with | 2)Meditation and
They become resilient : the parents about mindfulness exercises
and calmly compose malflr)g | . .
thermselves because of |GECISIONS. teachers.plans and 6)Breathing exercises
- - ) expectations so that .

the new coping abilities| Emotional they can implement 7)Yoga and Physical
learned. .regulatlon can  |ihose activities with exercise

influence the 4001 6 help their child [8)Mindful walking

physical and learn these skills.

mental well-

being of

children. This

can also impact

children's

problem-solving

skills, how they

relate with

others, and

achieve success

in life.
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Planning/Prioriti
zing

the ability tocreate
ways to reach a
goal, achieve a
task, and make
decisions about
what to focus on.

Some children do not
have the skills to plan
and get easily
pressured to do the
tasks, especially multi-
part tasks. They can’t
put an order to their
ideas, and have
difficulty analyzing the
steps in order to
accomplish a goal or
task. They sometimes
fail to see or make light
of how difficult a task
is and the time required
to finish it. Some
children with Learning
Disabilities are thought
of as lazy,
unmotivated, or
resistant when they are
actually struggling with
how to do the work
step-by-step.

Students need to
understand
where to focus
their efforts on a
task in order to
complete it with
gase.

1)Help students
prioritize their
homework tasks based
on due dates, difficulty
level, or level of stress
they may have about
the task.

2)Motivate them to
make a list of the steps
they have to do to
complete tasks or
projects that require
more time. Talk about
their struggles in
finishing the task.
3)Help sequence tasks
logically.

4)Set realistic
deadlines.

1)To-Do List. Help
students list things they
have to do and those
which they want to do in
the day.

2)Make a schedule.
Prioritize tasks from most
important to least
important and explain the
time they need to finish a
task.

3)Game for Following
Directions:

Drawing Game
Scavenger Hunt

Chess

4)Rewards. Give rewards
(like stickers) for tasks
completed and done well.
5)Use a visual timer
during working sessions.

Cognitive
Flexibility/Switch
ing/Shifting

This is the ability
to adapt quickly to
new and
unexpected
situations and
move from one
activity to another
instead of
focusing intently
on one task or

Cognitive flexibility
reflects how children
approach new
challenges and the
healthy mindset to
overcome obstacles.
Children who are
inflexible have trouble
when faced with
unfamiliar tasks or
when the routine is
disrupted or when tasks
become complicated.

Teach students
who have
difficulty
shifting or who
also struggle to
cope with
unexpected
changes in their
schedules,
routines, or
homework, and
may be viewed
by their parents

1)Require students to
go back and forth with
details. Let them repeat
the information and
interpret them more
than one way or change
their approaches and
strategies when needed.
2)Encourage them to
read. Read words that
they don’t understand
and guide them to
arrive at the correct

1)Context clues.
Introduce words with
multiple meanings and
give information on the
meaning based on its use.
2)Word Categories
3)Numbered Puzzles
4)Visualize and discuss
jokes, riddles

-1 Spy

-Make words with
magnetic letters
7)Surprise students. Play

challenge. They get frustrated and teachers as | meaning. new games or have an
when their first attempt | “stubborn” or | 3)Introduce fun outdoor play.
is not successful. They |[“single- surprises during the
are unable to see new |minded.” day.
ways to do a familiar
task or make another
choice when the first
choice does not work.
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Working
Memory

It is the ability of
the mind to hold a
small amount of
information for a
short period of
time and use that
information to

finish a task. It is
the ability to
remember and use
relevant

information while
in the middle of an
activity.

Children with poor
working memory have
difficulty recalling
information which is
vital in moving to the
next step of a task.
They hesitate or have
difficulty completing a
task with multiple
steps. They fail to self-
correct and find
complex problems
challenging. They
show low average to
average language
abilities and have
difficulty reading.

Help students
manipulate and
transform verbal
and visual
information like
remembering
instructions and
how to perform
them.

1)Arrange the
environment and use
strategies to minimize
working memory
overload.

2)Teach strategies for
coping with memory
inadequacy.
3)Encourage active
reading.

4)Use multi-sensory
strategies

5)Auditory Techniques

1)Chunk it. Break large
goals or tasks into smaller
ones.

2)Work on visualization
skills

-Teach me. Ask the child
to teach you or tell you
how to do things (“how
do you play Touch-the-
Color?”)

-Use Play-dough

-Use Body Language
-Sand writing

3)Watch video or
multimedia with audio
4)Play musical
instruments, sing songs
5)Do rhymes, chants and
language games.

Self-Monitoring
It is the ability to
self-checkand
evaluate one’s
own
action,performanc
e, behavior & self-
presentation.

It involves restraining
and adjusting one's
emotions & body
language to adapt to the
conditions and
environment one is ink.
This helps improve
self-awareness, develop
interpersonal skills,
help change behaviors
that do not benefit you,
and understand how
you behave in certain
situations.

Form strategies
that would help
students notice
what is
happening
around them and
what is
happening in
their own
bodies. This
ability to check
oneself and
one’s actions,
behaviors, and
thoughts also
works with the
ability to solve
problems.

This encourages
successful
students.

1)Observations and
self-assessment are
necessary to self-
monitor. In order to do
this, teachers and
students must record
and measure their
actions.

2)Have a list of
appropriate actions or
behaviors

3)Teach kids self-talk
that is positive, to have
faith in themselves, and
assure themselves that
they are doing the right
thing. This will help
them build confidence,
and soothe or remove
their anxiety. Help them
with attention and
focus.

1)Self-assessment and
checklists for good work
habits.
2)Parent/Teacher/Student
Communication Sheets
(child’s inputs behavior
throughout the day.
3)List Appropriate
actions or Behaviors
4)Use Visual cues

5)Use Verbal cues
6)Use Reminder notes
7)Role play

8) Create Positive Self-
talk bracelets
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Task Initiation
This is the ability
to begin a task.
It’s the ability to
recognize when it
IS time to get
started on
something

and begin in an
efficient and
timely manner
without

stalling.

The main concern is
how to get things
started.

Children seem lazy or
unmotivated. But they
just don't know how to
start doing the task.
They would usually
wait for a group
member to begin the
task. Some may find it
too difficult or too long
to do, or think they
don’t know how to do
things. Some are
scared to try because it
may be out of their
comfort zone. Others
feel they can’t handle
the pressure of
“perfection” or do not
have a sense of purpose
or meaning in the task.
So, they don’t or refuse
to do it.

Teach students
skills and
practice task
initiation.
Communicate
the value of the
task at hand to
the child to get
him excited and
engaged. This
will encourage
self-motivation,
work
independently
and overcome
procrastination.

1)Make sure the student
understands the task at
hand to avoid confusion
or misunderstanding. 2)
Don’t turn tasks or
chores into punishment.
3)Avoid time-
consuming tasks all at
once. Break into
smaller and manageable
chunks.

4)Have your student
identify start times and
agree with a schedule.
5)Give small rewards
for initiating on time.
6)Keep a calendar of
upcoming tests, quizzes
and other projects.
7)Reduce or eliminate
distractions

1)Create an Assignment
Planner

2) Use Token or Pass
Rewards

3) Create a To-Do List
4) Help create a daily
study plan, a homework
plan or project plan.
5)Assign classroom
chores.

6)Use a visual countdown
timer to get to work.
7)Show a model of
expected work.

8)Take turns with a
partner.

Organization

This is the ability
to create, arrange,
and keep
orderliness to keep
track of things. It
involves abilities
to focus on
different tasks and
use time, energy,
and resources
effectively and

Organizing requires
students to multitask.
To be aware of which
tasks to focus on first,
plan tasks effectively,
adhere to timetables,
use resources
efficiently, and when
the going gets tough,
push oneself to face the
difficulties. This will
help children beyond

Create routines
and habits that
help students to
master
organization
skills.

1)List important
organizational skills
2)Prioritizing tasks
3)Making and adhering
to timetables

4)Time Management
5)Maintain
documentation of work.
6)Create an organized
and fun environment

1)Make a To-do List. 2)
Make tasks short, simple
and doable.

3)Give chores that
involves sorting and
categorizing.

4)Make child-friendly
planner.

5)Establish Routines
6)Cultivate an interest in
collecting

7)Label and color code

efficiently. the walls of the crates, bins, folders,
classroom as they envelops, and others.
engage or do tasks in
the “real world”.
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Most teachers already practice these activities every day in their classrooms but are not aware of its
significance to the development of executive functioning skills. Hopefully, these strategies will aid the
teachers in helping their pupils.

DISCUSSION

Problem 1: Level of executive function of the pupils in the pre-test and post-test using the
gamification technique

As shown in Table 1.1 the pupils’ have an average level of executive function for both Part A (Numbers
only) and Part B (Numbers and letters) before exposure to the gamification technique as revealed by the
mean of 01:10 or 1 minute and 10 seconds and 02:37 or 2 minutes and 37 seconds time respectively. As
indicated in the table above for part A with the use of numbers only and for part B where both numbers and
letters were in the test, most of the pupils finished the test within 29 -77 seconds or 29 seconds.

For Part A, six (6) pupils had a description of average while four (4) pupils were classified as deficient. For
Part B, one (1) pupil was deficient and took longer to finish the test at 6 minutes and 30 seconds. The pre-
test scores in the gamification approach in Part A were faster than in Part B. This indicates that Part A,
where only numbers were sequenced, was easier to accomplish than Part B which was the numbers and
letters sequence. Part A of the dTMT requires visual scanning, number sequencing, and motor speed. Part B
requires more skills which are visual scanning, number sequencing, letter sequencing, number and letter
switching, and motor speed. Part B requires cognitive flexibility which is a higher-order executive
functioning which was why pupils experienced some difficulty and took longer in finishing the task
(Hopkins, 2019).

Table 1.2 reflected the level of executive functions of the pupils after exposure to gamification techniques.
For Part A, using numbers only, the level of executive function of the pupil is average with mean score of
01:00 or 1 minute of time in doing the activity.

Of the ten (10) pupils, 2 were deficient, 2 were advance and 6 were average.

For Part B, using numbers and letters, the pupils’ level of executive function had a mean score of 02:16 or 2
minutes and 16 seconds which was average in the scale. Moreover, of the ten (10) pupils, 5 were advance, 4
were average and 1 was deficient. Note that the same pupil who got a deficient score in both Part A and Part
B. As shown in the table above, most of the pupils who completed the trail making test in both parts A
(numbers only) and B (numbers and letters) within 75 — 272 seconds or 1 min, 25 seconds — 4 minutes and
53 seconds categorized as average.

The pupils’ time was lesser meaning they were able to finish the test faster in the post-test. This indicates
that the pupils have become familiar with the new knowledge and were able to give attention and
improvements which were relevant in the post-test (Korzeniowski, Gabriela, Greco & Monteliva, 2020).

Problem 2. Significance of difference in the level of executive functions of the pupils in the pretest and
posttest using the Gamification technique

As shown in Table 2, the computed p-value of 0.03 and 0.01 on the difference between the level of the
executive function of the pupils in the Gamification technique using numbers only and numbers and letters
before and after exposure to the trail-making test are both less than 0.05. Hence, the null hypotheses are
rejected. This means that significant difference exists between the Pre-test and the Post-test using the
gamification technique.

Page 2202
www.rsisinternational.org


https://www.rsisinternational.org/journals/ijriss/
https://www.rsisinternational.org/journals/ijriss/
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS [Volume VI Issue IX September 2023

5, >
¢ RSIS ~

Most students were able to finish the test at a faster rate in the post-test than in the pre-test even though the
scores both fall under the average category. This indicates familiarity with how the test goes.

According to Stratton S. (2019), the use of a quasi-experiment pre-test and post-test has its advantage and
disadvantage. It is good that the variable is being tested before and after an intervention is given. But that
associations from outcomes are made especially if the participants are not randomly selected. Stratton added
that pre-testing allows the participants to be sensitized and inform the other participants of their familiarity
with the test, and share their experiences on how the test was taken or how easy it is to do the test. This
could allow others to score higher in the post-test. This may be reflected in individual scores where some
students were fast enough to change categories from deficient to average or from average to advance.

Fengfeng Ke, Kui Xie, and Ying Xie (2015) suggested that game-based learning engagement is an
integrated and continuous process that advances from affective engagement driven by optimal challenge,
cognitive engagement situated in playfulness, to potentially game- action-based content engagement. In
other words, the game stimulates the player to do the tasks which assess their cognitive abilities in a
reflective way since the player will think well first before an action is done.

It should also be noted that using technology effectively is key to educational design for these students who
belong to Generation Alpha. In essence, educators need to become more assessment literate, andprofessional
practices regarding assessment and evaluation have witnessed a recognizable change in the lastfew decades
(Yurtseven & Karadeniz, 2020).

Problem 3. Significant difference between the executive level of pupils who used numbers only and
numbers and letters gamification technique.

As reflected in Table 3, the computed p-value of 0.07 for the difference from the pretest to post-test in the
pupils’ level of executive function using the Gamification technique for Part A, numbers only, exceeded
which leads to a decision of not rejecting the null hypothesis, hence the difference from the pretest tothe
posttest using the gamification for numbers only is not significant.

For the difference from the pretest to the post-test of the level of executive function of the pupils using the
Gamification technique for Part B, Letters, and Numbers, the computed p-value 0.03 is less than 0.05
suggesting significant difference between the pretest and posttest of the pupils in the gamification technique
using numbers and letters.

This indicates that the level of executive function of the pupils can be attributed to 1) the trail-making test
has been taken by the pupils. They have become familiar with the game; 2) when taking Part B of TMT,
children have become more familiar with numbers than with letters since Part A is numbers only; 3) Part B
of the test is more complex than Part A. Cognitive flexibility is needed in order to perform the shifting task
in Part B. Cognitive flexibility is activated by the prefrontal lobe which is part of the brain that activates the
higher order executive functioning (Smith-Watts, Ahern, Jones, Farrer, and Correia, 2019).

According to Shubert (2016), digits or numbers and letters are fairly similar in form and, as visual stimuli,
identification processes are shared between the two character types as backed by evidence from normal and
impaired readers supporting the similarity of digit and letter identification. It has also been noted that digit
identification is often more accurate than letter identification, and many authors have proposed possible
explanations for this phenomenon (Moura, Haase, Lopes-Silva, Batista, de Freitas, Bahnmueller & Moeller
in 2021).

Moura, et al 2021 noted that digit identification is often more accurate than letter identification, and many
authors have proposed possible explanations for this phenomenon.
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Connectionism by Thorndike (1898) stated bonds or associations need to be formed in order for learning to
take place. For an agreeable result to happen, there has to connection with that particular certain situation.
His work provided that associations had to be made in order for learning to take place. It was also
suggested that learning of both verbal and numerical codes proceeds from initial sequential processing in the
working memory resources which later becomes more holistic and thus processing becomes more automatic.

Problem 4. Proposed Intervention Training Program

It is important to 1) teach EF skills to students because: a) it teaches children how to learn; b) it empowers
students to take control over their learning; ¢) promotes motivation, focused effort and hard work; d)
increases self- confidence and encourage independence and helps students understand their learning profile
(Meltzer, 2018; Meltzer and Basho, 2010).

More valuable is that teachers will be be empowered with the knowledge about what EF is, what EF skills
are and how they can prepare their lessons and create classroom environment that will help pupils in the
development of their EF skills.

First, use the Trail Making Test App. The app is easy to download, free of charge and easy to use. In the
initial use of the app at the beginning of the school year, the teacher will be made aware of the possible
difficulty or challenges that the child will encounter. After knowing their pupils’ initial assessment, teachers
can provide immediate and appropriate lessons and activities as intervention in relation to the results. A post
test can be conducted every quarter to assess improvements in the executive functioning of the pupils. Zeng,
Miao, Leung, & Shen, 2017 suggested that the computerized TMT is suitable for long-term observation of
cognitive skills. This will somehow give the teacher a comparison of the pupil’s performance with the initial
test and see if the intervention worked. With the results on hand, together with observations and
monitoring, results of the intervention and post test, the teacher can then recommend to the school and the
parents if the pupil needs to be assessed further by a psychometrician.

Next, teachers, parents and guardians should be given a seminar about what executive function is all about
and how knowledge about this can help them provide better for their students. At this seminar or more aptly,
a webinar, a copy of the presentation will be emailed to them or a link will be sent in order for them to
download this material free of charge. This material will be about executive function, including definitions,
skills and strategies in order to educate them, be conscious of their and their students’ actions and behaviors,
as well as strategies on how to change behaviors appropriately. The webinar could last for an hour and
would possibly cost less than Five thousand pesos (Php 5,000.00) depending on the honorarium for the
speaker/s. Some speakers would do it free of charge as part of their advocacy. E-certificates will be given to
participants after responding to a feedback form. Questions from participants may be posted in the chat box
and answered by the speaker/s. This webinar will be free of charge to the participants.

A live seminar or conference will cost more as it would entail expenditures for the venue, audio-visual
systems, snacks for the speakers and participants, materials for conference and certificates, and honorarium
for the speakers. This could cost less if the venue will be held in a school AVR or gym as it would
accommodate more people but ideally there should be 50 to 100 participants. Some charge from 500-5,000
pesos per participant depending on the venue.

SUMMARY OF FINDINGS

This paper attempted to give insights into the use of an assessment tool in the context of educational
assessment by assessing the executive function of kindergarten pupils using gamification in smart mobile
devices, specifically the Trail Making Test by Simone Sacchi.
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Among the important findings of this research were:
1. Level of executive function of the pupils before and after exposure to the gamification technique.

The pupils’ have an average level of executive function for both Part A (Numbers only) and Part B
(Numbers and letters) in the pre-test using gamification technique as revealed by the mean of 1.10 or 1
minute and 10 seconds and 2.37 or 2 minutes and 37 seconds time respectively and are both average. On the
other hand, the level of executive functions of the pupils in the post-test for part A or using numbers only is
average as evidenced by 1.00 or 1 minute time in doing the activity. Likewise, the students’ level of
executive function for part B or using numbers and letters in the gamification technique is also average as
described by the mean of 2.16 or 2 minutes and 16 seconds.

2. Significance of difference in the level of executive functions of the pupils in the pretest and posttest
using gamification technique.

The computed p-value of 0.03 and 0.01 on the difference between the level of the executive function of the
pupils in the pre-test and post-test using gamification technique using numbers only and numbers and letters
before and after exposure to the trail making test are both less than 0.05.

3. Significant difference between the executive level of pupils who used numbers only and numbers and
letters gamification technique.

The computed p- value of 0.07 for the difference from the pretest to post test in the pupils’ level of
executive function using the Gamification technique for Numbers only exceeded 0.05 and therefore
significant.

For the difference from pretest to posttest of the level of executive function of the pupils using Gamification
technique for Numbers and Letters, the computed p-value 0.03 which is less than 0.05 and therefore
significant.

CONCLUSIONS

Based on the foregoing findings, the following conclusions were drawn:

1. The time to finish the Trail Making Test is shorter therefore faster for the gamification technique with
both numbers only and the numbers and letters in the pre-test and post test.

2. Significant difference occurred in the pre-test and post-test using the Trail Making Test for both
numbers only and numbers and letters, therefore the null hypothesis was rejected.

3. No significant difference occurred between the pre-test and post-test using the numbers only.
Therefore the null hypothesis was not rejected. But significant difference occurred between the
gamification technique for numbers and letters hence, the null hypothesis for was rejected. This
means that using gamification technique that incorporates the numbers and letters in assessing the
executive functions of the kindergarten pupils is more effective than in using numbers only..

RECOMMENDATIONS

In the light of the conclusions drawn from the study, the following are hereby recommended:

1. Focus on the integration and enhancement of incorporating numbers only and both numbers and
letters in the use of gamification technique since a difference occurred between their use.
2. Gamification technique yielded a positive result therefore using the app is highly recommended
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specifically in an online learning modality where pupils need not go to the school physically for
assessment purposes, hence, reduces the risk of contracting covid-19 virus.

It is recommended that more testing of this app be done on a larger population or large-scale
educational study. The app should be tried also by other pupils both in the private and public schools.
Success in the use of gamification app will depend upon close collaboration between educators,
students, and policy makers in the design, development, and utilization of technology-based
assessments.

It is with the hope that this type of testing be done before classes begin as part of the assessment for
admission to kindergarten. An initial posttest should be done a month after classes have started. After
results are seen, teachers may be able to plan a proper course of action as to draft lessons and
activities on how these executive functions be addressed so that the student can cope in class. The trail
making test assessment may be repeated after intervention so as give recommendations to parents,
administration and/or to other professionals.

Use of variables other than numbers and letters in the gamification technique can be studied and tried
out.
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