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Abstract: The low level of understanding in mathematics has become a significant concern in the
country. The Common Core Standards in Mathematics emphasize the importance of conceptual
understanding as a key component of mathematical expertise. Moltz (2010) identified
interdisciplinary contextualization as one of the features of the K to 12 Curriculum, viewing it as a
form of deep learning that occurs through linking ideas and concepts across courses. McLendon
(2014) added that this approach helps students find and create meaning through experience,
drawing from prior knowledge to build upon existing knowledge. Thus, to maintain quality
education in the country, teachers should be flexible in adapting to educational trends that best
address the needs of the learners. This quasi-experimental study aimed to determine the
effectiveness of Interdisciplinary Contextualization (ICON) on conceptual understanding and
achievement in mathematics. The study involved 48 Grade-7 students from two intact classes. The
toss coin method was used to randomly assign classes. A validated and reliability-tested 40-item
researcher-made achievement test, a 20-item conceptual understanding test, and adapted
conceptual understanding rubrics were used to gather data. Results revealed that students' level of
conceptual understanding and mathematics achievement was "very low" and "low," respectively,
and did not significantly differ before the intervention. After the six-week intervention, both
students' conceptual understanding and mathematics achievement, when exposed to
Interdisciplinary Contextualization (ICON), increased to an "average" level, while those in the
traditional approach remained "low." Although both groups showed a significant increase in their
level of conceptual understanding, no significant difference was observed in mathematics
achievement. However, the mean gain score of students exposed to ICON was significantly higher
compared to that of students exposed to the traditional teaching approach. Thus, the findings of the
study highlight the superiority of Interdisciplinary Contextualization (ICON) over the traditional
method in improving students' conceptual understanding and achievement in mathematics.
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1. INTRODUCTION

Throughout most of history, standards for
mathematics were set locally, by individual schools or
teachers, depending on the levels of achievement that
were relevant to, realistic for, and considered socially

appropriate to their students. To meet the demands of
tomorrow, children today need to learn not only to
apply mathematics in the present environment but also
to develop skills and procedures which will enable
them to solve new problems that arise in the present
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complex society (Penuela, 1999, as cited in Brillantes,
2011).

The low understanding level in mathematics has
become great concern for our country, parents, educators and
government. Furthermore, student’s limited vocabulary may
affect their comprehension and understanding of any topic
just like students who have never had an actual understanding
of the basics in geometry are going to be lost. Research
results have pointed that geometry instruction through
traditional methods does not have a positive influence over
students’ success in learning (teaching math with creativity
blog, 2010). The Common Core Standards in Mathematics
stress the importance of conceptual understanding as a key
component of mathematical expertise. Conceptual
understanding reflects a student's ability to reason in settings
involving the careful application of concept definitions,
relations, or representations of either. (Balka et al., nd). 

Section 5 of Republic Act 10533 or the Enhanced Basic
Education Act of 2013 states one of the features of K to 12
Curriculum which is contextualization. One of the goals and
effects of a contextualized approach is to capture a student’s
attention by illustrating the relevance of the learning
experience. According to McLendon (2014) this approach
helps students find and create meaning through experience,
drawing from prior knowledge in order to build upon existing
knowledge. It also motivates and increases willingness to
engage (Tabach & Friedlander, 2008) and provides real or
concrete meaning to math (Perin et al., 2009; Heid et al.,
1995). Contextualization can be seen as a form of deep
learningǁ that comes about through linking ideas and concepts
across courses (interdiscipline) (Moltz, 2010).

According to Perin et al. (2010) contextualization is also
used in discipline area instruction without a basic skills
dimension. Integrated instruction would be the province of
discipline-area instructors in both academic and career and
technical areas. In this iteration, content area teachers
contextualize instruction by referring to authentic practices
related to the topics being taught to other discipline to deepen
domain knowledge. The coexistence of different modes of
integration, perhaps even in the same classroom, could
potentially maximize the strength of each strategy while
compensating for some of their natural limitations. This was
supported by Helmke (2003) where he describes the complex
relations in which instruction and learning are integrated.

Instruction is regarded as an offer and students may choose to
benefit from this offer.

This study was conducted to determine the
effectiveness of one type of contextualization which is
Interdisciplinary Contextualization (ICON) among grade
7 students and to the level of conceptual understanding
and mathematics achievement of students.

2. METHODOLOGY

This study is anchored to the underlying theories
related to learning and student cognition of Jean Piaget’s
Seminal Work in Cognitive Development, Bruner’s
Constructivist Theory of Learning, and Thorndike’s
Connectionism. In the present study the preceding
theories imply the following; First, Piaget’s cognitive
development implies the conceptual understanding of
students in mathematics based on their life experiences
and what they learned from their grade school. Second,
Thorndike’s theory of connectionism explains how this
conceptual knowledge in mathematics connects or
associates not only on things but to other disciplines.
Lastly, Bruner’s theory of learning explains how learners
do with that knowledge after connecting it to other
disciplines, whether they retain it or not. Thus, it will
explain or discuss the results in determining the
effectiveness of Interdisciplinary Contextualization
(ICON) to the improvement of student’s conceptual
understanding and achievement in mathematics.

This study employed the quantitative research
methodology. Quantitative research described the
conceptual understanding and achievement in
mathematics of students. The method of investigation was
quasi-experimental which aimed to determine the
effectiveness of Interdisciplinary Contextualization
(ICON) on the conceptual understanding and mathematics
of the seventh grade students of San Enrique National
Comprehensive High School. The dependent variables in
this study were the conceptual understanding and
mathematics achievement while the independent variables
were the teaching approaches: Interdisciplinary
Contextualization (ICON) and Traditional Method. The
pretest-posttest control group design was employed in this
investigation. According to David (2002) (as cited in
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Magno 2005), this is used to determine the effects of
intervention introduced to group of subjects.

The subject of the study came from 127 students
of the two intact section/classes which are 7-Mars and
7-Mercury of San Enrique National Comprehensive
High School of the school year 2017-2018. Since match
pairing was done based on sex and on their third quarter
grade in mathematics, only 48 students composed of 24
students from each intact class were considered as
subjects of the study. The two classes were randomly
assigned into two groups; experimental or ICON Group
and control group or the traditional group through
tossing a coin. 

All students were given pretest which is validated
and reliability-tested 40-item researcher-made
achievement test and 20-item conceptual understanding
test with adapted conceptual understanding rubrics.
Then, they were exposed to two teaching approaches
where the same teacher which is the teacher-researcher
taught the two groups and utilized 2 hours per day for
six weeks duration of the experiment. The same
textbook and curriculum guide were used but differ in
teaching strategies. The lesson plan using traditional
method used the non-contextualization approach of
teaching while Interdisciplinary Contextualization
(ICON), the activities in the lesson were integrated to
other discipline such as MAPEH, Social Studies,
English, Values and were contextualized according to
the everyday life and experiences of the students that
can be found either in motivation, presentation,
application or evaluation on the lesson plan. After six
weeks, they were given posttest. All students were used
during the study but only the results of twenty-four
students from each section were considered in the
analysis.

3. RESULTS AND DISCUSSION

The first specific objective of this investigation
is to determine the level of conceptual understanding of
students before and after their exposure to
Interdisciplinary Contextualization (ICON) and
Traditional Method.

         Table 4 shows summary of data that were gathered
on the level of conceptual understanding before and after
exposure to the two teaching approaches. Before the
intervention was conducted, the data gathering
instrument for conceptual understanding was
administered as pretest to both groups. Both groups had a
“very low” conceptual understanding in mathematics
reflected on the following results, for group under ICON
(M=11.79, SD=8.45) and for Traditional (M=7.92,
SD=4.56). This indicates that the respondents in both
groups had more or less the same level of conceptual
understanding before their exposure to Interdisciplinary
Contextualization (ICON) and Traditional method as a
teaching approach. Furthermore, both groups were found
to have a little understanding on the various concepts in
mathematics prior to the intervention. This result is
supported by the study of Subong, et. al. (1993) which
revealed that the decline in producing competent
mathematics students and the increase in the number of
students having poor mathematics performance is due to
the fact that mathematics teaching has been taken for
granted by teachers, parents, employees, and institutions.

After the intervention, the conceptual
understanding of the students exposed to
Interdisciplinary Contextualization (ICON) rose to
“average” (M=40.83, SD=17.57), while on the students
in traditional group were found to have “low” conceptual
understanding (M=20.69, SD=10.45). Based on the
results of standard deviation of the two groups, it shows
that students exposed to Interdisciplinary
Contextualization have heterogeneous responses than
those on traditional approach of teaching.

The result also shows that there was a higher
increase in the mean gain scores of students exposed to
Interdisciplinary Contextualization (29.04) than the
increase in the mean gain scores of students exposed to
traditional approach of teaching (12.77). The result
discloses the fact that Interdisciplinary Contextualization
(ICON) as an approach in teaching mathematics helps
the students to internalize the concepts and ideas better
than those in the traditional group.

The present results supported by the study of De La
Paz (2005), where he created a learning community of
sorts by pairing instruction in social studies and English
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language arts for eighth graders. The intervention group
showed greater gain than the comparison group on
measures of essay length, persuasive quality, the number
of arguments included in the essay, and historical
accuracy. 

Table 4
Level of Conceptual Understanding of Students Before
and After Exposure to Interdisciplinary Contextualization
(ICON) and Traditional Method of Teaching

Group M SD Interpre
-tation

ICON 11.79 8.45 Very Low

Traditio-na
l

7.92 4.56 Very Low

Post-test

M SD Interpre
-tation

ICON 40.83 17.57 Average

Traditio-na
l 20.69 10.45 Low

Note: The interpretation was based on the following
scale: 80.00-100.00 – very high, 60.00- 79.99 – high,
40.00-59.99 – average, 20.00-39.99 – low, 
0-19.99 – very low

The second objective of this investigation is to
determine the mathematics achievement of students
before and after their exposure to Interdisciplinary
Contextualization (ICON) and Traditional Method.

Table 5 below shows the mathematics
achievement of students exposed to Interdisciplinary
Contextualization (ICON) and Traditional method.
Before the intervention was conducted, both groups had
a “low” mathematics achievement reflected on the
following results, for group under Traditional approach
(M=12.88, SD=3.55) while for Interdisciplinary
Contextualization (M=14.79, SD=4.47). The results have
been due to the fact that the students had little prior
knowledge on the topics on Undefined terms, Subsets of
a Line, Angles, Angle Pairs, Perpendicular and Parallel

Lines, Parallel Lines cut by a Transversal, Polygons, and
Circles due to the spiral progression style of the K-12
curriculum where the mathematical concepts presented
varies every quarter (K-12 Curriculum Guide, 2013).

After the intervention, the mathematics
achievement of students who were exposed to
Interdisciplinary Contextualization (ICON) increased to
“average” (M=18.54, SD=5.19), while those students on
the traditional group still had “low” mathematic
achievement (M=15.00, SD=3.62). Students exposed to
Interdisciplinary Contextualization (ICON) have
heterogeneous response in mathematics achievement
than those exposed to traditional approach of teaching.

The result shows that a notable increase was
observed in the mean gain scores of mathematics
achievement of students exposed to Interdisciplinary
Contextualization (3.75) than those exposed to traditional
approach of teaching (2.12). The mean score of
Interdisciplinary Contextualization is higher than the
traditional.

The present results supported the study of Heinze
et al. (2005) which shows that the development of an
individual student’s achievement between grade 7 and
grade 8 depends on the achievement level of the specific
classroom and therefore on the specific mathematics
instruction. This also supports Perin’s (2011) claim that
contextualization, can be seen as a form of “deep
learning” that comes about through linking of ideas
across courses. 

Table 5

Mathematics Achievement of Students Before And After
Exposure to Interdisciplinary Contextualization (Icon)
And Traditional Method Of Teaching

Group M SD Interpre
-tation

ICON 14.79 4.47 Low

Traditio-nal 12.88 3.55 Low

Post-test
M SD Interpre
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-tation

ICON 18.54 5.19 Average

Traditio-nal 15.00 3.62 Low

Note: The interpretation was based on the following
scale: 32.00-40.00 – very high, 24.00- 31.99 – high,
16.00-23.99 – average, 8.00-15.99 – low, 
0-7.99 – very low

The third objective of this investigation is to
determine whether the conceptual understanding of
students differs before assigning to Interdisciplinary
Contextualization (ICON) and Traditional Method.

The t-test for independent samples result revealed
that there is no significant difference in the pre-test
scores on conceptual understanding of students on both
groups, t(46)=1.98, p=0.054 as shown in Table 6. This
means that the level of the students’ conceptual
understanding in mathematics was statistically
comparable prior to the intervention. Thus, students on
both groups have more or less the same ability to
demonstrate a grasp of the relationships that explain the
physical world and relate the observable to more
abstract or general concepts. Items may require
students to provide examples to illustrate general
concepts; compare/contrast and classify objects,
materials and organisms; use diagrams or models;
relate underlying concepts to observed or inferred
properties/behaviors; extract/apply textual, tabular or
graphical information; find solutions to problems
involving the direct application of concepts; and
provide explanations (Neidorf & Garden, 2003).

This result supported the study of Rivalvo (1999)
as cited by Orteza (2006), that students encountered
difficulty in mathematics because they lack the
computational skills, analysis in solving problems and
logical thinking. This also supports GAVE- Gabinete de
Nailacao Educacional,(2001) which abundant empirical
studies demonstrated that many students do not
understand some concepts essential to mathematics, that
they have difficulty in applying basic knowledge, and

that they lack proficiency in decision making and in
resolving real life problems.

Table 6

Difference in the Pretest Scores in Conceptual Understanding
between Traditional and Icon Groups

Group M Mean
Difference t(46) p

ICON 11.79
3.87 1.98 .054

 The fourth objective of this investigation is to determine
whether the mathematics achievement of students differs
before assigning to Interdisciplinary Contextualization
(ICON) and Traditional Method.

As shown in Table 7, result of the t-test for independent
samples showed no significant difference in mathematics
achievement of the students before their exposure to
Interdisciplinary Contextualization (ICON) and Traditional
method, t(46) = 1.64, p = 0.107. Results showed that students
in terms of mathematics achievement in two treatments were
statistically comparable before the intervention. This revealed
that students have acquired more or less the same amount of
prior knowledge about the topics on Mathematics 7,
specifically on Undefined terms in Geometry, Subsets of a
Line, Angles, Angle Pairs, Perpendicular and Parallel Lines,
Parallel Lines cut by a Transversal, Polygons, and Circles.

Group M Mean
Difference t(46) p

ICON 14.79
1.916 1.64 .107

Traditional 12.88

This is supported by the study of Saritas and Akdemir
(2009) which revealed that students need to be well-equipped
with higher-order mathematical knowledge. With this they
added that instructional design is an effective way to alleviate
problems related to the quality of teaching and learning
mathematics. Thus, interdisciplinary contextualization was
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introduced as intervention to help improve student’s
achievement in mathematics.

Table 7

Difference in the Pretest Scores in Mathematics Achievement
between Traditional and ICON Groups

Group
Mean
Gain

Mean
difference t(46) p dc

ICON 29.04
16.27 5.17 .000 1.53

Traditional 12.77

The fifth objective of this investigation is to determine
whether the mean gains on the conceptual understanding of
students differ after their exposure to Interdisciplinary
Contextualization (ICON) and Traditional Method

As shown in Table 8, results of t-test for
independent samples showed that the mean gain scores of
students on conceptual understanding significantly differ after
their exposure to Interdisciplinary Contextualization (ICON)
and Traditional method, t(46)=-5.17, p=.000. The
comparison of the two groups’ mean gain scores showed
large effect sizes (dc= 1.53). Thus, it implies that students
exposed to Interdisciplinary Contextualization (ICON) better
learned the concepts in mathematics and were able to
demonstrate a grasp of the relationships that explain the
physical world and relate the observable to more abstract or
general concepts compared to students who were exposed to
traditional teaching.

This is supported by the study of Vaughn et al.
(2009) which revealed that the writing quality scores of the
experimental group were 25 percent better than those of the
control group. Superior gains for the treatment group were
seen for every writing quality variable except writing
conventions. The intervention group also showed greater gain
than the control group on content knowledge. Similar to
Bulgren et al. (2009) and Tilson et al. (2010) taught an
experimental science unit that integrated literacy instruction.
The treatment group showed statistically significantly greater
gain from pre to post than the control group on all of the

writing measures except vocabulary usage and quality of
conclusion. This only implies that interdisciplinary
contextualization was indeed a helpful aid in improving
students’ conceptual understanding based on the results of the
two studies mentioned above and the present result of the
study.

Table 8

Differences in the Mean Gain Scores in Conceptual
Understanding between Traditional and ICON Groups

The sixth objective of this investigation is to determine
whether the mathematics achievement of students differs after
their exposure to Interdisciplinary Contextualization (ICON)
and Traditional Method.

The t-test for paired samples result shows that there
was no significant difference on mathematics achievement of
students after they have been exposed to Interdisciplinary
Contextualization (ICON) and traditional method of teaching
t(46)=1.51, p=.138 as shown in Table 9. The comparison of
the two groups’ mean gain scores showed large effect sizes
(dc= 0.80). The result shows that the mean gains of the
students do not greatly vary regardless of their exposure to
Interdisciplinary Contextualization or Traditional method.
Thus, it is suffice to say that both interventions are effective
as each other in terms of mathematics achievement.

This result is supported by the study of Stone et al.
(2006) where he reported in his study that there is no
statistically significant difference between students’ scores
before and after enhancing the curriculum.

Table 9

Differences in the Mean Gain Scores in Mathematics
Achievement between Traditional and ICON Groups

`
Group

Mean
Gain

Mean
difference t(46) p dc

ICON 3.75
1.62 1.51 .138 0.80

Traditional 2.13
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The seventh objective of this investigation is to
determine whether the conceptual understanding of students
differs before and after their exposure to Interdisciplinary
Contextualization (ICON) and Traditional Method.

The t-test for paired samples results as reflected in
Table 10 revealed significant difference in the pre-test and
post-test mean scores in conceptual understanding of students
exposed to Interdisciplinary Contextualization (ICON) (t(23)
= 10.96, p = 0.000) and traditional approach of teaching 
t(23) = 7.53, p = 0.000. The result entails that regardless of
the teaching approach used, the students’ conceptual
understanding significantly improved after the intervention.
However, although the results showed that both experimental
and control group have improved in their conceptual
understanding after the invention, yet looking into the t-value
results showed that the students exposed to Interdisciplinary
Contextualization (ICON) have a better grasp of conceptual
understanding than the students exposed to traditional
method.

Furthermore, effect size between the pre-test and
post-test scores of students exposed to Interdisciplinary
Contextualization (d=2.24) was much larger than the effect
size between the pre-post test scores of students exposed to
traditional approach of teaching (d=1.57) suggesting that the
contextualized instruction is indeed much effective approach.

The results supported De La Paz (2005) in his study
where he created a learning community of sorts by pairing
instruction in social studies and English language arts for
eighth graders. The comparison of the two groups’ post-test
scores showed moderate to strong effect sizes suggesting that
the contextualized writing instruction was an effective
approach.

Table 10

Differences in Pretest and Posttest Mean Scores in
Conceptual Understanding of Traditional and ICON Groups

Group
Mean
Difference dc t(46) p

 
ICON 29.04 2.24 10.96 .000

Traditional 12.77 1.57 7.53 .000

The eighth specific objective of this investigation is to
determine whether the mathematics achievement of students
differs before and after their exposure to Interdisciplinary
Contextualization (ICON) and Traditional Method.

As shown in Table 11, the t-test paired samples results
revealed significant difference in the pre-test and post-test
mean scores on mathematics achievement of student who have
been exposed to Interdisciplinary Contextualization
(t(23)=4.06, p=.000), and traditional method (t(23)=3.82, p =
.001). Results showed that there was a significant increase in
the mean score on mathematics achievement from pre-test to
post-test regardless of the teaching approach employed.

This describes that the students exposed to
Interdisciplinary Contextualization (ICON) gained more
knowledge and perform better in various topics, specifically,
on Undefined terms on Geometry, Subsets of a Line, Angles,
Angle Pairs, Perpendicular and Parallel Lines, Parallel Lines
cut by a Transversal, Polygons, and Circles. Moreover, based
on the results both group gained more knowledge about
mathematics yet among the two interventions,
Interdisciplinary Contextualization (d=.83) have larger effect
size on student’s achievement in mathematics than traditional
approach of teaching (d=.78).

The results supported Grouws and Cebulla (2000) in
their research findings that the quality of the implementation
of a teaching practice also greatly influences its impact on
student learning. It indicates that certain teaching strategies are
methods are worth careful consideration as teachers strive to
improve the achievement of students.

Table 11

Differences in Pretest and Posttest Mean Scores in
Mathematics Achievement of Traditional and ICON Groups

Group
Mean
Difference dc t(46) p

 
ICON 3.75 0.83 4.06 .000
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Traditional 2.12 0.78 3.82 .001

4. CONCLUSIONS

Based on the results and findings of the study the
following generalizations are drawn; however, these may not
be true to other students when applied to different groups.

The intervention introduced for each group of learners
seems to have better effect on the conceptual understanding
and achievement in mathematics. This seems to support the
fact that students learn in many ways regardless of any
teaching approach used as long as it caters their needs and they
are ready to learn.

Using interdisciplinary contextualization as one of the
teaching approach could significantly raise the conceptual
understanding and achievement in mathematics.

Letting the students discuss the problem and concepts to
be learned in order to come up with better ideas or results and
giving them series of activities lead them to become more
engaged in the content process. Thus, integrating the concept
to other discipline cater the issue of varied activities when it
comes to the learning needs and capacity of every learner.

Mastery of subject matter, well-planned students’
activities, good delivery of the lessons, and sufficient ideas on
the implementation of interdisciplinary contextualization are
the other factors that contribute to the increase on the level of
conceptual understanding and achievement in mathematics.
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