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I. INTRODUCTION 
 

Education plays a pivotal role in shaping 
the future of a nation. Researchers, pedagogists, 
and teachers all over the world are constantly 
working towards improving the teaching-learning 
process at all levels of education in order to help 
impart knowledge in a more effective way. One of 
the most fundamental branches of education is 
Mathematics. Mathematics holds a dominating 
place in the curriculum. This is so because every 
sector recognizes an increasing contribution of the 
discipline to the progress of the modern world as 
well as its traditional standing as an element of 
humanistic and scientific education. Mathematics 
has been recognized as a potent means of 
sharpening our competitive edge. 

As mandated in the Philippine 
Constitution, it is the duty of the schools to 
develop mathematical and scientific efficiency 
among the pupils and the students. Mathematical 
literacy for all young people is not only the goal, 
but also the fundamental priority objectives of 
Mathematics taught during basic education. So, the 
teaching of Mathematics should be effectively 
earned out so as to satisfy the national 
development goals.  

In schools, however, students find the 
subject dull, difficult and dreary. They thought of it 
as something impractical in their daily lives and 
thus prevent them to be fully motivated. Empirical 
classroom research over several decades shows 
that, with some notable exceptions, Mathematics 
instruction has been characterized by traditional, 
abstract formulation which seems to be readily 
understood by only a small fraction of students 
(Mor et al., 2006). Ideas are presented in an overly 
theoretical and abstract manner without sufficient 
opportunities for students to engage in problem 
solving and experimentation (Euler, 2011).  

Research on classroom practices in the 
context of teaching and training studies and 
surveys conducted by international institutions 
(European Commission, 2007) show that, for the 
moment, this is not generally the case. Basic 

mathematics education is still all too often boring 
because: it is designed as formal teaching, centered 
on learning techniques and memorizing rules 
whose rationale is not evident to the pupils; pupils 
do not know which needs are met by the 
Mathematics topics introduced or how they are 
linked to known concepts; links to the real world 
are weak, generally too artificial to be convincing 
and applications are stereotypical; there are few 
experimental practices and modeling activities; 
technology is quite rarely used in a relevant 
manner; pupils have little autonomy in their 
mathematical work and often merely reproduce 
activities.  

Both national and international evaluations 
show that, on completion of basic education, many 
pupils‟ Mathematics knowledge and competencies 
fall short of the expected level (UNESCO, 2011). 
Even among pupils who obtain satisfactory 
evaluation results, many do not like Mathematics 
and do not see the point of spending so much 
school time on the subject. Mathematics makes 
some people feel anxious, leading them to avoid 
situations where they may have to use 
Mathematics (Chinn, 2012).    

It has been observed that pupils reaching 
higher grades in the elementary found difficulty in 
Mathematics subjects because they have not 
mastered the fundamental operations well. In 
addition, statistics show that the school 
performance in the recently concluded National 
Achievement Test (NAT) administered last March 
2014, the Mean Percentage Score (MPS) of the 
Mathematics subject is only 69.75percent which is 
far from its target of 75percent mastery level 
(DepEd, 2014 and Libradilla et al, 2015). 

According to Seefeldt & Wasik (2006), 
“the foundation for children‟s mathematical 
development is established in the early years”. It is 
important for children to have a variety of 
materials to manipulate and the opportunity to sort, 
classify, weigh, stack and explore if they are to 
construct mathematical knowledge. “In order to 
have opportunities to learn math, children need 
firsthand experiences related to math, interaction 
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with other children and adults concerning these 
experiences and time to reflect on the experiences” 
(Seefeld & Wasik, 2006). A competent teacher 
learns to build an effective learning situation and to 
select teaching methods/strategies to guarantee 
maximum retention and application of the learning 
that are achieved. 

The performance of the pupils depends 
largely on the quality of the teaching competencies 
of their teacher. Mathematics should be made 
meaningful by allowing students to explore 
mathematical concepts and relationships in the 
environment. Through various strategies in the 
teaching-learning activities could mathematical 
skills be developed by the students where they 
could possibly apply these concepts in their 
everyday life (Bacani, 2010).  

In view of this, the teacher must determine 
effective strategies that would suit to the interests, 
abilities and needs of the pupils. Research suggests 
that the use of educational games is an effective 
means of improving students‟ attitudes towards 
Mathematics. It has been shown that educational 
games attract and gain students‟ attention, 
contributing to their increased motivation and 
engagement with Mathematics (Squire, 
2005;Young-Loveridge, 2005; Ke, 2008). 
Although much of the research on the effectiveness 
of gaming on learning is inconclusive at this point 
(Fletcher &Tobias, 2006), there is strong evidence 
that appropriately designed educational games do 
have the potential to enhance children‟s learning of 
Mathematics (Simpson et al, 2006;Bragg, 2007; 
McGivern et al., 2007;). 

Through the introduction of challenging 
tasks that are meaningful for children and facilitate 
their interest in exploration, educational games can 
help focus Mathematics instruction on conceptual 
understanding and problem-solving and not on 
recipes and formal derivations, which become 
secondary in importance. Through the use of 
educational games, children can build valuable 
skills such as strategic thinking, planning, 
communication, the application of numbers, 
negotiating skills, group decision-making  and 
data-handling (Kirriemuir & McFarlane, 2004; 

Pratt et al., 2009). 

The researcher believes that the games 
could be an effective strategy in teaching 
elementary and secondary schools. It offers 
conditions in which it is possible to construct and 
develop mathematical concepts. Games cannot be 
played passively: players have to be actively 
involved. For this reason, psychologists including 
Piaget, Bruner and Dienes suggest games have a 
very important part to play in learning, particularly 
in the learning of Mathematics. 

With this in mind, this study aimed to 
answer the call to improve the performance of the 
Grade One pupils in Mathematics. The negative 
attitudes and poor achievement in Mathematics are 
not created simply because of the nature of the 
subject. Poor teaching strategies such as skill and 
drill, copying from the board, and memorizing 
formulas create low motivation in students which 
in turn leads to low academic performance. 

Teachers need to avoid these monotonous 
traditional approaches in order to create a more 
positive view of Mathematics in their students. 
Specifically, this study aimed to determine the 
effect of the games in the performances of the 
students. Further, the study aimed also to the 
problems encountered by the teacher in the use of 
games in teaching Mathematics. 

 
II. THEORETICAL FRAMEWORK  

The present study is anchored on B. F. 
Skinner„s theory on behaviorism, stated that any 
behavior that is positively reinforced, or rewarded, 
will repeat itself, especially over time. Skinner 
believed that an organism (person/learner) 
continuously interacts with its environment. Three 
elements typify this interaction, namely - a 
stimulus that causes the behaviour; the behaviour 
itself (also called the response); and the 
reinforcement of the behaviour. 

According to this theory, learning takes 
place if a person responds satisfactorily to a 
specific stimulus. In the teaching-learning 
environment it seems that when learners are 
stimulated, they will try out a number of response 
patterns, and if a response (behaviour) ―works or 
achieves success, it will be repeated, while 
unsuccessful responses will be rejected. If the 
connection between a stimulus and a response is 
satisfactory, it will be positively reinforced, but if 
the connection is unsatisfactory, it will be 
negatively reinforced and the response will not be 
repeated. The moment a stimulus is connected to a 
response, an association is formed and thereafter 
the stimulus will always elicit that particular 
response. In this way learners are conditioned to 
react to certain stimuli. To ensure that learning 
takes place, the correct responses should be 
reinforced . According to Skinner‟s theory, playing 
can be presented as a kind of prize after learning 
which allows teachers to motivate learners to step 
forward (Pound, 2005). If students are aware that 
they are going to play games after they learn either 
grammar structure or vocabulary, they will look 
forward to participating in those activities and 
apply things that they have recently learned with 
greater motivation. The significance of playing is 
also supported by Piaget due to its contribution to 
the development of problem solving, creativity, 
and communication which happens naturally in the 
process of playing games (Slavin, 2006). 

Another theory that was used to reinforce 
this study is that of Horne (2006) which states that 
learning is an experience which occurs inside the 
learner and is activated by the learner. It is 
necessary that the students get motivated to learn. 
Instructors have control over the learning 
environment, the course materials, teaching 
strategies, learning activities, and assessments. The 
way these are designed and aligned influences 
student motivation (Ambrose et. al. 2010).Without 
learners' motivation to learn, the willingness to 
exert an effort towards the acquisition of complex 
and even simple knowledge and skills is unlikely. 

 
III. CONCEPTUAL FRAMEWORK  
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After an intensive review of the literature 
and studies, the researcher guided in the 
formulation of the conceptual framework in the use 
of games in teaching Grade One Mathematics.  

“Learning is a dynamic process that 
consists of making sense and meaning out of new 
information and connecting it to what is already 
known.  To learn well and deeply, students need to 
be active participants in that process. This typically 
involves doing something – for example, thinking, 
reading, discussing, problem – solving or 
reflecting.” (Barkley, 2010) 

Teachers are one of the key elements in 
any school and effective teaching is one of the key 
propellers for school improvement. Teachers vary 
in how they manage their classes, how they 
interact with their students, and how they view 
their roles as educators. When classroom teachers 
show learners how to select and use appropriate 
strategies, they display their own preferred 
teaching styles. Thus, teaching styles affect not 
only instructional strategies adopted by teachers 
but also students‟ learning abilities. 

The vision for quality education has not 
yet been realized until now because of some 
problems and issues in the educational system. The 
poor performance of pupils in Mathematics is not 
just merely because of inadequate classrooms, big 
class size and poor parental support but also the 
over use of traditional techniques and methods of 
teaching that are no longer effective. 

Effective teachers use techniques that have 
each student working on tasks that engage and 
challenge them to achieve their personal best. They 
understand that students learn best when they are 
presented with new material in a way that enables 
them to connect it to what they already understand 
and know how to do. Effective teachers use 
techniques that best serve the learning needs of 
their students. 

Ornstein (2010) stated that effective 
teaching develops the pupils mentally, physically, 
emotionally and socially, utilizes a variety of 
techniques, develops proper discipline and 
productive citizen, and motivates pupils to develop 
right values. According to Ornstein, an effective 
teacher has a special role. He makes sure that the 
pupils know what he will not tolerate; know what 
to do if they need help or if they complete 
assignments; follows through reminders and 
rewards to enforce the rules; provides a smooth 
transition between activities; gives pupils sufficient 
variety of assignments to maintain their interest; 
monitors the class for signs of confusion or 
inattention; uses of variations in eye contact, voice, 
movement and academic activities to focus 
attention during lessons. Also, a teacher does not 
respond to discipline problems emotionally, and he 
makes arrangement of the physical environment to 
compliment his instructional objectives and 
methods. 

Weaknesses in the area of Mathematics 
can impede educational opportunities for students. 
Learning the fundamentals of Mathematics must 
therefore be considered a priority and crucial goal 

of the elementary education. 

 

 
 

Research Paradigm 

 

 

 
 

 
 
 

 
 

Figure 1. The paradigm of the study shows the 
use of games in teaching Grade One 

Mathematics  
 

IV. METHODOLOGY 
 

Research Design 

 This study used single-blind 
experimental method of research and focused 

on the use of games in teaching Grade One 
Mathematics. This study utilized two groups 

of pupils, which served as the experimental 
group and the control group. Single-blind 
experimental method is an experimental 

technique in which both experimental and 
control groups are not aware that they are 

subjects of a study (Shuttleworth, 2013). 
 

Subjects of the Study 

The Grade One pupils of A. Diaz, Sr. 
Elementary School, Bautista, Pangasinan 

during the S.Y. 2016 -2017 were the subjects 
of this study. Two heterogeneous sections, 
with 30 pupils each, composed the Grade One 

population of the said school. To assure that 
the subjects of the study belong to intact 

classes, all the pupils of one section composed 
the experimental group and all the pupils of 
the other section composed the control group. 

The sections which served as the experimental 
group and control group were decided through 

a tossed of a fair coin.   
 
Data Gathering Instruments 

 To determine the level of performance 
in the formative and posttest assessments of 

the Grade One pupils in Mathematics, quizzes 
and a summative test were used, respectively. 
Formative assessment in every lesson, which 

is composed of 5 items each, was adopted 
from Teacher‟s Guide in Grade One 

Mathematics. The posttest, which is composed 
of twenty (20) questions, was constructed by 
the researcher, covered the topics in the third 

grading period: Subtraction of Whole 
Numbers with Minuends through 99 with or 

Control Group  

(Traditional 

Method) Formative and 

Posttest 
Assessments 

Performance Experimental 
Group 

  
(Use of 

Identification of 

Problems 

Encountered by the 
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without regrouping.  Both the formative and 
posttest assessments were constructed using 

the Filipino language.  
The instrument was trial-tested to 60 

randomly selected Grade Two pupils of the 
same school to gather data in calculating its 
reliability. The internal consistency 

(reliability) was tested using Cronbach‟s 
Alpha. Cronbach‟s Alpha revealed a reliability 

coefficient of 0.764 which denotes that the test 
has high internal consistency.  

The test questionnaire and the 

questionnaire along problems encountered was 
evaluated by five experts. The overall mean of 

the instruments are 4.90 and 4.90 respectively. 
This implies that the instruments used in this 
study have very high content validity.  

 

Data Gathering Procedures  

 The experiment underwent three 
stages. The first stage included the teaching of 
the experimental group with the use of games, 

which was documented through a video, the 
teaching of the control group using the 

traditional method, and the administration of 
the formative assessments to both groups. The 
second stage was the administration of the 

posttest to both groups. And the third stage 
was the identification of the problems 

encountered by the teacher in the use of games 
in teaching Grade One Mathematics.  
 Each of the eight lessons was taught to 

both the experimental and control groups for at 
least two days. The experimental group was 

taught with the use of games while the control 
group was taught using the traditional method. 
The formative assessment, in the form of a 5-

item quiz for each lesson, was administered to 
both groups. The results were consolidated to 

determine the performances of the two groups 
during the experiment. 

To identify the problems encountered 

by the teacher with the use of games in 
teaching Grade One Mathematics, ten Grade 

One teachers of Bautista District were given 
questionnaires, together with the documented 
videos, copies of the procedures of each game, 

and the pictures of the materials used. Each 
teacher evaluated three different games. 

 
Statistical Treatment of Data 
 To analyze the performances of the two 

groups of pupils in the formative and posttest 
assessments, frequency distribution, highest 

score and lowest score, standard deviation, 
skewness, and kurtosis were used. To 
determine the difference between the 

performances of the two groups of pupils in 
each of the formative assessments, t-test and 

Mann Whitney U – test were used and the 
computed values were interpreted at 0.05 level 

of significance. To determine the problems 
encountered by the teacher in the use of games 

in teaching Grade One Mathematics, 
percentages and ranks were employed.  

 
V. RESULTS 

 

Table 1A shows the performance in the 
formative assessments of the two groups by 

topic in terms of frequency across different 
levels of achievement, mean, standard 
deviation, skewness and kurtosis, and 

minimum and maximum scores. In terms of 
the distribution of scores across the five levels 

of achievement (P, F, S, VS, O), it can be 
noticed that, compared to control group, fewer 
pupils from the experimental group got poor 

performance and more pupils from the 
experimental group got outstanding 

performance in all the topics.  The table also 
shows that the mean score of the experimental 
group is greater than the mean score of the 

control group all throughout the eight topics. 
Furthermore, it can be viewed that the shape of 

the distribution of the score of the pupils in 
each topic based from skewness is 
approximately normal, except under topics 

three, six, and seven of experimental group. 
However, the formative score of the control 

group in each topic was approximately normal. 
In terms of the peakedness of the data, the 
distribution of the score of both groups of 

pupils is approximately normal in each topic.  
Moreover, each group scored as high as five 

throughout the given topics, but, as low as zero 
or one of some of the topics. 
 

Table 1A. Performance of the Two Groups 

in Formative Assessments by Topic 

 

Table 1B. Performance of the Two 

Groups in the Posttest 
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Table 1B shows the performance in the 
posttest of the two groups in terms of frequency 
across different levels of achievement, mean, 
standard deviation, skewness and kurtosis, and 
minimum and maximum scores. In terms of the 
distribution of scores across the five levels of 
achievement (P, F, S, VS, O), it can be noticed 
that, compared to control group, no one from the 
experimental group got poor performance and 
more pupils from the experimental group got very 
satisfactory and outstanding performance in the 
posttest.  The table also shows the results of the 
analysis in the posttest performance of each group 
of students. The mean score of the experimental 
group is greater than the mean score of the control 
group. The shape of the distribution of the score in 
each group based from the computed skewness and 
kurtosis values is approximately normal.  
Moreover, the maximum and minimum scores of 
the experimental group are 20 and five 
respectively, whereas, the maximum and minimum 
scores of the control group are 19 and four 
respectively. 

 

Difference between the Performances of the 

Two Groups in the Formative Assessments 

along Topics One, Two, Four, Five, and Eight 
Table 2A and 2B presents the difference 

between the performances of the two groups of 
pupils in the formative assessments. The computed 
values, per topic, are interpreted at 5% significance 
level. 

 

Table 2A. t-test between the Performances of 

the Two Groups in the Formative Assessments 

along Topics One, Two, Four, Five, and Eight 
* = significant at 5% 

 
Table 2A shows that the performances in 

the formative assessments of the two groups in 
topic one, topic two, topic four, topic five, and 
topic eight were compared using the computed t-
values. The table reveals the computed mean score 
of each group in each topic and the corresponding 
mean difference, t – value, and the p – value in 
each topic. The table shows that the corresponding 
p – value along topics one, two, and eight are less 
than 0.05. This implies that the null hypothesis that 
there is no significant difference between the 
experimental and control groups along the 
specified topics must be rejected. This means that 
there is a significant difference between the 

performance of the experimental and control 
groups on the said topics. The mean score of the 
experimental group throughout the said topics is 
greater than that of the control group. Therefore, 
the performance of the experimental group on the 
specified topics is significantly higher than the 

performance of the control group. 

Table 2B. U-test between the Performances of the 
Two Groups in the Formative Assessments  

 
* = significant at 5% 

 
Table 2B shows that the performances in 

the formative assessments of the two groups in 
topic three, topic six, and topic seven were 
compared using U test. Table 2B revealed the 
computed mean rank and sum of ranks of each 
group and the corresponding U – value, and the p – 
value in each topic. The table shows that the 
corresponding p – value along topics six and seven 
are less than 0.05. This implies that the null 
hypothesis that there is no significant difference 
between the experimental and control group along 
the specified topics must be rejected, which means 
that there is a significant difference between the 
performance of the experimental and control group 
on the said topics. The mean score of the 
experimental group on the said topics is greater 
than the control group. Therefore, the performance 
of the experimental group is significantly higher 
than the performance of the control group on the 
specified topics. 

 

Difference between the Performances of the 

Two Groups in the Posttest 
Table 2C. Difference between the Performances 

of the Two Groups in the Posttest 

 
* = significant at 5% 

 
Table 2C shows that the performances in 

the posttest of the two groups were compared using 
the computed t-values. It is noticeable from the 
table that the p – value is obviously less than 0.05. 
Also, the mean score of the experimental group is 
higher than that of the control group. These imply 
that the posttest performance of the experimental 
group is also significantly higher than the control 
group. 

From the results presented in the three 
preceding tables namely table 2A, table 2B, and 
table 2C, it can be generally stated that the 
experimental group performed significantly better 
than the control group during and after the 
experiment, that is in the formative assessments 
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and in the posttest. This implication can be 
attributed to the fact that most students could learn 
better if the teacher makes use of game-based 
strategy in teaching. This further supported the 
study conducted by Hutchings (2012) which 
concluded that the use of games in education as a 
method of thinking and planning can greatly 
increase classroom effectiveness by bolstering the 
motivation of students and teachers in classroom 
tasks.  The results are also consistent with the 
findings of Lach (2005) which described the 
effects that game playing had on students‟ 
learning: that the students did much better on the 
assessment after they had played games. 

In this study, it is also noticeable that of 
eight formative assessments, the experimental 
group performed significantly better than the 
control group in five of them but the groups 
performed not significantly different in the other 
three. These findings are related to the results of 
the qualitative meta-analysis study of Ke (2009) 
which found that of 65 educational games 
effectiveness studies, 34 had positive results, 17 
were mixed, 12 had no difference, and 1 reported 
that the traditional instruction was more effective 
than the game-based instruction. 
Problems Encountered by the Researcher – 

Teacher in the Use of Games in Teaching Grade 

One Mathematics 
 

Table 4 shows the overall percentage and 
corresponding ranks arranged in descending order 
of the problems encountered by the teacher in the 
conduct of the six different games in teaching. A 
percentage of 0 implies that the corresponding 
indicator was not selected by the evaluators as a 
problem encountered in the conduct of the game as 
they have observed from the videos they viewed. 

In the conduct of all the games, ten 
problems were observed and four were not 
observed by the teachers.  Over all the games, 3.3 
percent of the teachers observed that the game did 
not match the lesson objectives, 6.7 percent 
observed that the losing teams were bullied, 10% 
observed that group members clashed on their 
ideas, 16.7 percent observed that the members 
blamed their groupmates when losing and shy 
pupils did not participate, 20% observed that the 
materials required plenty of time preparing and the 
pupils were uncontrollable, noisy, and rowdy, and 
23.3 percent observed that the materials were not 
readily available and pupils become bored, 
inattentive, or unmotivated. Finally, the most 
observed problem of them all indicates that 
members became overly dependent on their most 
active group mate. This was observed by 26.7 
percent of the teachers in the conduct of all the 
games.  
The problems encountered in the conduct of the 
games were apparently different from one game to 
another. There are problems that are materials-
related which are not surprising since most games 
require the use of props. There are problems in 
classroom management like those that have 
something to do with the behavior of pupils 
because games require high level of group 
interactions and so pupils are more active and 

engaged. No teacher observed that the following 
problems were encountered in the conduct of each 
of the games: the game was not suitable to the 
pupils; the allotted time was not enough; the 
materials needed are expensive; and the pupils are 
unclear on what to do, or do the wrong thing. The 
problem which was observed mostly in the conduct 
of the games indicates that the members became 
overly dependent on their most active group 
member. This is one of the most salient problems 
that face groups.  Some members do not pitch in 
and help and do not adequately contribute to the 

group (Freeman & Greenacre, 2011). 

Table 3. Problems Encountered by the Teacher 

in the Use of Games in Teaching             Grade 

One Mathematics 

 

VI. CONCLUSIONS AND 
RECOMMENDATIONS 

 
In formative and posttest assessments, most of 

the pupils of the experimental group performed 
very satisfactory or outstanding while most of the 
pupils of the control group performed satisfactory 
or very satisfactory. The group of pupils exposed 
to games performed better than the group of pupils 
exposed to traditional method. In the conduct of 
games in teaching, problems that have something 
to do with participation of pupils and needed 
materials were mostly observed. 
 The teachers should be encouraged to use 
games that suit the different personality types of 
pupils or students. Moreover, the teachers who 
would use games in teaching Mathematics should 
carefully plan the activities to prevent time 
constraint in the conduct of games in teaching. 
Similar and further studies should be conducted to 
find out the effectiveness of the use of games in 
teaching Mathematics in the higher grade levels. 
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