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Abstract—

This study was conducted to
determine the basic understanding and performance of fractions
of selected Grade 6 students at Carranglan Central School,
School Year 2018-2019. The study respondents were 15 students
chosen from the first section of Grade 6 classes of Carranglan
Central School, SY:2018-2019. Inventory Guide on Basic
Understanding on Fractions and Achievement Test were used to
obtain data. This study used descriptive research design. A
quantitative approach was used to establish the respondents'
basic understanding of fractions and their performance on five
subconstructs of Fraction. Nonparametric test using Chi-Square
was used to determine relationship between respondents' basic
understanding on fractions and their performance on five
subconstructs of Fraction. Findings on the study revealed that
respondents (high, average and low achievers) were all successful
and competent on part whole subconstruct. Furthermore, low
achievers found hard to perform on ratio, operator, quotient and
measure subconstruct. Findings showed that only high achieving
respondents had significant relationship based on their basic
understanding on fractions and performance on five
subconstructs of fractions.
Keywords— Basic Understanding, Fraction Subconstructs,
Mathematics, Public School, Education, Grade Scholars
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Introduction

Basic understanding deals with the acquisition of
basic information upon which more complex learning relies. It
is needed to move on to higher learning; not having this
foundation will result in more time spent on working on things
that one should already know. Additionally, since each
process builds upon prior knowledge and successful
application of these skills, it is of the utmost importance that
the fundamentals are solid. Having a firm understanding of the
basic principles of mathematics is necessary to function and
prosper on a daily basis (Cramer et. al, 2006). If you have a
firm grasp of the fundamentals of mathematics, you will be
able to learn more advanced mathematical processes far more
easily according to Kelly (2008). Having good math skills will
ultimately save time and reduce the need to need tutoring or
remediation.
The National Assessment of Educational ProgressPhilippines (2011) claimed that about one-half of 9-year-old
COPYRIGHT © 2020 BY THE WORLDWIDE JOURNAL OF RESARCH

Filipinos cannot multiply or divide whole numbers accurately,
and half of 12- and 17-year-olds cannot compute correctly
with fractions. A 50 percent proficiency rate is unacceptable.
But it does not justify a call for “back to basics.” Back to
basics implies some past golden age when everyone learned
essential skills. To ensure that every Filipino student is
proficient at basic math skills mandates that the nation go
forward, not backward. The goal of leaving no child behind is
nothing but a pipe dream if children don’t learn arithmetic, the
starting point in mathematics.
According to Streefland (2008), fractions are among
the most complex mathematical concepts that children
encounter in their years in primary education. It has also been
asserted that learning fractions is probably one of the most
serious obstacles to the mathematical maturation of children
(Behr et al., 1993). Although during the last three decades,
several factors have been identified as contributing to students'
difficulties in learning fractions, researchers and scholars
agree that one of the predominant factors contributing to the
complexities of teaching and learning fractions lies in the fact
that fractions comprise a multifaceted construct (Brousseau et
al., 2004). Kieren (1976) was the first to question that
fractions comprise a single concept and recommend that
fractions be conceptualized as a set of the following
interrelated constructs: part-whole, ratio, operator, quotient,
and measure. Later on, Behr et al. (1983) further developed
Kieren's ideas, proposing a theoretical model linking the
different interpretations of fractions to operations on fractions,
fraction equivalence, and problem solving. The model has
been frequently cited by several researchers and informed the
development of mathematics curricula (Cramer et al., 2002).
Yet, as Olive and Lobato (2013) argued, the model which can
be considered as asemantic top-down analysis so fractional
number subconstructs, represents the adult view of Fraction; it
is not clear whether it describes children's construction of
fractional knowledge.
Motivated by this argument, and using the above
mentioned model as a reference point, the present study aimed
at examining students’ constructions of the different
subconstructs of fractions. Clarifying these associations has
been a long-term enterprise of the field of mathematics
education and an area that still needs further investigation
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(Lamon, 2001). Although considerable research has been
devoted to more localized studies on fractions, less attention
has been paid to the wider picture. The value of these
localized studies cannot be underestimated, since they offer a
detailed description and analysis of students’ understanding of
fractions, necessary both for the teaching of fractions and the
development of relevant tests, such as the one used in the
present study. Working on this premise that teaching from
basic knowledge can lead to better understanding in
procedural skills, this study tried to introduce fraction concept
through the proper process of learning its five subconstructs.
Hence the importance of this study also lies in the fact that it
tried to capture a more holistic view of the fraction concept
development.
The Philippine mathematics education programs at
the elementary and secondary levels aim to teach the most
fundamental and useful contents of mathematics and organize
these into the following strands: Fractions and Number Sense,
Measurement, Geometry, Patterns, Functions and Algebra and
Data, Analysis and Probability. This organization of the
contents was influenced by the 1995, 1999 and 2003 TIMSS
studies. Also, Trends in International Mathematics and
Science Survey (TIMSS) in 2003 claimed that mathematical
problem solving (MPS) is at the center of the framework of
the mathematics curriculum. On the same survey, the
Philippines ranked 35th of the 40 countries that participated.
On a national level, knowledge of mathematics is a valuable
tool for social development and global competitiveness in our
changing world. Since a country’s economic progress relies
heavily on its progress in science and engineering, this
demands a strong foundation in mathematics (Ogena & Tan,
2006).
The proficiency of 12 and 17 year olds on
computation skills also remains unacceptably low. Although
proficiency with fractions is critical in preparation for algebra,
in 2011 only about half of 12 and 17 year olds could compute
accurately fractions on the National Assessment of
Educational Progress (NAEP). Students who leave sixth grade
not knowing how to compute fractions enter high school as
remedial math students. Students who leave high school,
lacking proficiency with fractions are inadequately prepared
for college mathematics. On the most recent trend, both age
groups were less proficient at computing fractions NAEP
(2011).
These deficiencies mean that large numbers of
elementary students are ill prepared to study algebra in high
school, large numbers of elementary students are inadequately
prepared to take advanced mathematics courses in high school,
and large numbers of high school students have not mastered
the basic skills required for entering college or gaining
employment (NAEP, 2011). In addition, the results of the
National Achievement Test (NAT) for School Year 2013-2014
and 2014-2015 revealed that mathematics achievement was
below standard level, most especially on fractions. The NAT
results in Mathematics taken by the Grade six students of
Region III based on the mean percentage score (MPS) was
very low.

Relative to this scenario, Ibañez and Badua (2001)
revealed that the poor foundation and misconceptions in many
topics in Mathematics (i.e. properties of real numbers, signed
numbers, fractions, decimals, exponents, radicals, and many
more) and negative attitude towards the subject are some
reasons why students failed the subject. From these topics,
Fraction topped the list where most students have difficulties.
All these amplify the need to identify and document that the
weak foundation in basic mathematics such as fractions can
eventually be a hindrance from learning higher mathematics.
Thus, the primary purpose of this research was to study the
basic understanding and performance on five subconstructs of
fractions of selected Grade 6 pupils at Carranglan Central
School that will provide to more holistic view of fraction
concept and could pave way to more comprehensive ways of
teaching fractions.
leveled equations, graphics, and tables are not prescribed,
although the various table text styles are provided. The
formatter will need to create these components, incorporating
the applicable criteria that follow.
Methodology

This study was guided by the model linking the five
subconstructs of fractions to the different operations of
Fraction developed by Behr (1983). The concepts discussed
were used to find out the high, average and low achievers'
performance on different subconstructs of fractions and
their basic understanding on fractions.
The independent variable of this study was the basic

understanding on fractions which consisted of basic
background on fractions, retention level, application of
knowledge on fractions and affective factors and the
dependent variable of this study was the students’
performance on different subconstructs of fractions such as
part whole/ partitioning, ratio, operator,
quotient andmeasure.
Fig 1. Behr’s model linking the subconstructs of fractions to the
different operations of Fraction

This study used a descriptive research design. It is a
descriptive research in a way that it focused on the
quantitative assessment of the respondents' basic
understanding on fractions and to their performance on five
subconstructs of Fraction.
This study described the respondents' basic
understanding on fractions using some basic statistics (e.g.
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mean, rank) and interpreted the respondents' performance on
five subconstructs of Fraction, mean, standard deviation and
percentage. It is descriptive because it explained the findings
from the quantitative phase. Respondents of the study were
students from the first section of Grade 6 classes of
Carranglan Central School SY:2018-2019 in Carranglan,
Nueva Ecija. The researcher focused on the first section of
Grade 6 pupils for various reasons: students from this class are
heterogeneous and students at this level exhibit insufficient
understanding of fractions despite prior instruction in lower
grades. This fact is based on the comments from other Grade 6
Mathematics teachers, and reports from literature dealing with
this vital grade school topic. Another reason for choosing this
group was the minimal attention and instruction that were
given to fractions in grades higher than sixth, thus making it a
priority for teachers in Grade 6 to seek an in-depth
understanding of how students at this level make sense of the
fraction concept with the aim of providing meaningful and
engaging activities that will promote relational understanding
of the concept.
The researcher used purposive sampling design
which is a non-probability sampling method to determine the
respondents. Only 15 students from the class were purposively
chosen to be the respondents for this study. They were
selected depending on their first quarter grade in Mathematics
through ranking. Five respondents come from the excelling
students of the class, another five respondents are from the
mid-performing students and to complete the respondents the
last five respondents are from the least performing students on
the subject.
To facilitate the discussion and analysis of data, the
researcher developed an interpretation guide that transmuted
students’ grade in Math in qualitative description.
TABLE 1. CLASSIFICATION OF RESPONDENTS BASED ON
THEIR GRADE IN MATHEMATICS

are categorized according to the following factors: basic
background of the students on Fraction, retention level of
the students, and application on the fundamentals of

Fraction by the students and some affective factors that
influence the students. The Likert five-point scale was
used to measure the quantification of the data collected.
The descriptive statistics on the arithmetic mean provided
the description on the agreeableness of the observed
factor when fractions are involved.
TABLE 2. DESCRIPTION OF AGREEABLENESS ON BASIC
UNDERSTANDING ON FRACTIONS

Table 2 shows the description of Agreeableness on
Basic Understanding on Fractions
Achievement test, which is a validated teacher-made
test developed by Ibañez (2009) was adapted and modified for
the purpose of this study. Percentage of correct items ranged
from 90-100%, described as outstanding, 85 – 89% as very
satisfactory, 80 -84% as satisfactory, 75 -79% as fairly
satisfactory and below 75% was described as did not meet
expectations.
To determine the reliability of the Achievement Test,
the test was administered to the Grade 6 pupils of DepEd
CLSU Elementary (lab) School. The reliability of the
Achievement Test was determined using Cronbach alpha. The
correlation coefficient of scores was determined using Pearson
product moment coefficient. Since the alpha represents the
reliability, correlation formula was applied to determine the
reliability of the whole test. The correction formula was the
Spearman-Brown prophecy formula and the computed
reliability is 0.89. This was done from September 12 to
September 18, 2018 with a total of five-day session with the
15 selected Grade 6 students.
Results and Discussion

Respondents’ Basic Understanding on Fractions
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TABLE 3. RESPONSE DISTRIBUTION OF HIGH,
AVERAGE & LOW ACHIEVERS’ BASIC
UNDERSTANDING ON FRACTIONS

Table 1 shows the classification of the
respondents based on their first quarter grade in
Mathematics.
A validated inventory guide developed by
Sinsuan (2008) was adopted for the purpose of this study.
It was based only from observation where the statements
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Table 3 shows the response distribution of high,
average and low achievers’ basic understanding on fractions.
Results showed that the pooled mean of the high
achievers' basic background on Fraction was 4.4 with a
descriptive value of "strongly agree". Their retention level had
a pooled mean of 4.4 with a descriptive value of "strongly
agree", while their application on knowledge of fractions had a
pooled mean of 4.0. Moreover, their positive affect had a
pooled mean of 3.86 and negative affect with a pooled mean
of 2.45. These indicated that high achievers were good on all
aspects in terms of their basic background on fractions.
On the other hand, findings revealed that the pooled
mean of average achievers' basic background on Fraction was
4.2 with a descriptive value of "strongly agree". Their
retention level had a pooled mean of 3.8 with a descriptive
value of "agree", while their application on knowledge of
fractions had a mean score of 3.8. While, their positive affect
had a pooled mean of 4.0 and negative affect with a pooled
mean of 3.8. These showed that average achievers also had
good ideas on fundamentals of fractions. Moreover, results
showed that the pooled mean of the low achievers' basic
background on Fraction was 3.26 with a descriptive value of
"undecided", indicating that low achievers' knowledge on
basic background on Fraction was not satisfactory. Their
retention level had a pooled mean of 2.64 with a descriptive
value of "undecided", while their application on knowledge of
fractions had a mean score of 2.8. Lastly, their positive affect
had a pooled mean of 2.43 and negative affect with a pooled
mean of 3.47, indicating that they had difficulty on solving
problems involving fractions.
I.

PERFORMANCE ON FIVE SUBCONSTRUCTS OF
FRACTIONS OF HIGH ACHIEVERS

Using the set of tasks that was loaded uniquely to
each of the ﬁve factors under consideration (i.e., part whole,
ratio, operator, quotient, and measure) this part discussed the
average achieving students’ performance on each of the ﬁve
subconstructs of fractions. Table 4 presents the means,
percentage and standard deviations of students’ performance
on each of the fraction subconstructs.

4

TABLE 4. HIGH ACHIEVERS’ PERFORMANCE ON FIVE
SUBCONSTRUCTS OF FRACTION

deviation of 0.50 and with 85.6 percent of correct answers
which implied that high achievers’ performance was very
satisfactory. Part-whole subconstruct had a mean of 4.6, thus
almost all scores of high achievers fell at 4 and 5 with a
standard deviation of 0.55, that indicated that scores of high
achieving respondents were not very spread out. The mean
average of respondents’ percentage score was 92 percent. It
can be guaranteed that the performance of high achievers in
part whole concept was outstanding.
Tasks measuring the ratio (
4.4, SD = 0.55)
indicated that respondents’ scores were not spread out and
most of the respondents got 88 percent of correct answers
which indicated that their performance in ratio subconstruct
was very satisfactory. On operator subconstruct (
4.4, SD
= 0.55), the respondents’ scores were also close together and
almost all of the respondents got 88 percent of correct answers
which was very satisfactory. While on quotient subconstruct
(
4.2, SD = 0.45), standard deviation indicated that scores
were not spread out, and the respondents’ percentage score
was 84 percent, indicating that high achievers were
satisfactory on this subconstruct. Lastly on the measure
subconstruct (
4.2, SD = 0.45), respondents had closer
scores and it also showed that most of the respondents got 84
percent of correct answers on this fraction subconstruct and
was also described as satisfactory.
The results showed that high achieving students were
most successful and competent in the tasks related to the partwhole subconstruct and the least competent both on measure
and quotient subconstruct. The responses to these items
indicated that the high achievers exhibited their ability not
only to recognize the equality of the parts in a partitioned
discrete whole, but also in all forms or subconstructs of
Fraction.
This means that majority of the high achieving
students were aware of the significant role equality of the parts
played in determining the part-whole relationship and other
fraction subconstruct. The act of partitioning or fair sharing
was seen essential in the development of students’
understanding of fractions and had been part of most students’
everyday experiences. Similar to the findings of this study,
Lamon (1996) purported that students’ partitioning strategies
were most times influenced by the commodity being shared.
It formed the basis for equivalence that in turn formed the
foundation for operating on fractions. According to Andreasen
and Hunt (2012), “Providing multiple interpretations of the
mathematics content being learned not only gives access to
understanding and proficiency to students who typically
struggle with mathematics but also gives a deeper and more
complete understanding of equivalency concepts to the entire
class.
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II.

As can be seen in Table 4, performance on five subconstructs
of high achievers had a pooled mean of 4.32 and a standard
COPYRIGHT © 2020 BY THE WORLDWIDE JOURNAL OF RESARCH

PERFORMANCE ON FIVE SUBCONSTRUCTS OF
FRACTIONS OF AVERAGE ACHIEVERS

Using the set of tasks that was loaded uniquely to
each of the ﬁve factors under consideration (i.e., part whole,
ratio, operator, quotient, and measure) this part discussed the
average achieving students’ performance on each of the ﬁve
subconstructs of fractions. Table 5 presents the means,
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percentage and standard deviations of students’ performance
on each of the fraction subconstructs.
Results revealed that average achievers' performance
on five subconstructs of Fraction had a pooled mean 3.84, a
standard deviation of 0.58 with 78.6 percentage of correct
answers. Part-whole subconstruct had a mean of 4.0, with a
standard deviation of 0.71, that indicated that scores of
average achieving respondents were not spread out, and the
mean average of respondents’ percentage score was 80, that
indicated that all of the respondents were satisfactory on this
subconstruct.
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TABLE 5. AVERAGE ACHIEVERS’ PERFORMANCE ON FIVE
SUBCONSTRUCTS OF FRACTION

On tasks measuring the ratio subconstruct (
3.8,
SD = 0.45), the respondents’ scores were close and most of the
them got 76 percent of correct answers and fairly satisfactory.
On operator subconstruct (
3.8, SD = 0.84), respondents’
scores were slightly spread out and almost all of the
respondents got 76 percent of correct answers and was also
described as fairly satisfactory. While on quotient
subconstruct (
3.8, SD = 0.45), it indicated that scores
were not spread out, and the average percentage score of the
respondents on this subconstruct was also 76 percent,
indicating that most of the respondents were fairly satisfactory
on this subconstruct. Lastly on the measure subconstruct (
3.8, SD = 0.45), it showed that respondents had closer scores
and it also showed that most of the respondents got 76 percent
of correct answers like on other fraction subconstruct except
on part whole.
The results revealed that average achieving students
were most successful in the tasks related to the part-whole
subconstruct and almost had the same competency in the tasks
corresponding to the ratio, operator, quotient and measure
subconstruct. Similar to the findings of this study, Park et al.
(2012) found that the dominant approach to learn fractions
centered on the parts of a whole approach, and on division,
while fractions as a measurement and fractions as a number,
along with the connections among these realizations were not
made explicit. Without making these meaningful connections
for students, their conceptual understanding may be weak and
subject to misconception as other realizations of fractions
occur in later mathematics.
The National Mathematics Advisory Panel’s (NMAP,
2008) recent report indicated that at least 40 percent of middle
achiever students experienced difficulty with fractions, and
nearly 50 percent elementary students struggled with fraction
content. This finding poses a problem as fractions are
considered an essential foundational skill. Findings indicated

COPYRIGHT © 2020 BY THE WORLDWIDE JOURNAL OF RESARCH

that average students need to understand fractions as quantities
such as part whole, ratio, operator, quotient and measure
before they are introduced to conventional symbolic
algorithms. This lends support to the importance of students
having some exposure to the development of fractions through
the evolution of its subconstruct as part of their overall
mathematical understanding, or that the curriculum reflects
this evolution in how fractions are taught, especially when
Gucler, Park and Mitchell (2102) found that students’
development of an understanding of fractions aligned well
with its subconstruct evolution.
III.

PERFORMANCE ON FIVE SUBCONSTRUCTS OF
FRACTIONS OF LOW ACHIEVERS

Using the set of tasks that was loaded uniquely to
each of the ﬁve factors under consideration (i.e., part whole,
ratio, operator, quotient, and measure) this part discussed the
low achieving students’ performance on each of the ﬁve
subconstructs of fractions. Table 4 presents the means,
percentage and standard deviations of students’ performance
on each of the fraction subconstructs.
Table 6 shows that low achievers’ performance on
five subconstructs of Fraction had a pooled mean of 2.44, a
standard deviation 0.88 with a percentage of 48.8, indicating
that low achievers did not meet expectations on their
performance on five subconstructs of Fraction. Part-whole
subconstruct had a mean of 3.0, with a standard deviation of
0.71, that indicated that scores of low achieving respondents'
scores were not spread out, and the mean average of
respondents' percentage score was 60 percent, that indicated
that most of low achieving respondents scored more than half.
Under the ratio subconstruct (
2.2, SD = 1.3), the
respondents’ scores were slightly spread out and most of the
respondents got 44 percent of correct answers on this
subconstruct. On operator subconstruct (
2.8, SD = 0.84),
respondents’ scores were not spread out and almost all of the
respondents got 44 percent of correct answers.
While on quotient subconstruct (
2, SD = 0.71),
the standard deviation indicated that scores were not spread
out, and the average percentage score of the respondents on
this subconstruct was only 40 percent, indicating that most of
the respondents had lower scores.
TABLE 6. LOW ACHIEVERS’ PERFORMANCE ON FIVE
SUBCONSTRUCTS OF FRACTION

Lastly, on the measure subconstruct (
2.2, SD =
0.84), it showed that scores of the respondents were closer
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and it also showed that most of the respondents got 44 percent
of correct answers.
The results showed that low achieving students, on
part whole subconstruct did not meet expectations and they
were least competent on quotient subconstruct and also had
lower competency on other fraction subconstruct such as ratio,
operator and measure, because low achieving respondents did
not get more or less than 50 percent of correct answers in
these subconstructs, indicating that they did not meet
expectations on any subconstruct of Fraction.
The knowledge students lacked was that which they
referred to as foundational mathematics knowledge, which
include fractions, decimals, percent, and proportional
reasoning, occurring primarily in the late elementary and
junior high mathematics curricula. Researchers Moss and Case
foreshadowed the results that emerged from the Elementary
Mathematics Project data when they reported that, “Although
most students eventually learn the specific algorithms that
they are taught, their general knowledge often remains
remarkably deficient” (Moss & Case, 2011). This was similar
to the low achieving Grade 6 students of Carranglan Central
School who got low competency on every fraction
subconstruct because it seemed that low achievers lacked on
foundational knowledge on fractions as their part whole
competency was not successful for it is the fundamental of
other fraction subconstruct.
Basic Understanding on Fractions and Performance on Five
Subconstructs of Fractions

To address the third objective of the study, the high,
average and low achieving respondents' basic understanding
on fractions and their performance on five subconstructs of
Fraction were gathered and analyzed in order to find out its
differences.
A. High Achievers’ Basic Understanding on Fractions and
Performance on Five Subconstructs of Fractions

a

Legend: ** highly significant (p<0 .001)
*significant (p<0 .05)

Further analysis
revealed the high achievers’
performance on five subconstructs of fractions such as basic
background (
4.60, SD =.548); retention level (
4.40,
SD =.548); application (
4.00, SD =.707); and affective
factors (
3.20, SD =1.095) and basic understanding on
fraction such as part whole (
4.60, SD =.548); ratio
b(
4.40, SD =.548); operator (
4.40, SD =.548); quotient
(
4.20, SD =.837); and measure (
4.20, SD =.447);
Results showed that X2 = 10.871 and p = .022. This means
that high achievers' basic understanding on Fraction and their
performance on five subconstructs of fractions had significant
relationship. This indicated that high achievers had good basic
background on Fraction, therefore, their performance on five
subconstructs of fractions was very satisfactory.
The
relationship
between
students’
basic
understanding and student achievement was consistent with
the previous research findings that demonstrated the
importance of basic understanding to the quality of academic
performance (Ventonne & Correia, 2001). The above findings
were substantiated by a study of small group learning among
grade school students by Gillies (2003). It was found that
students with better preparation or foundation performed
better in educational outcomes.
B. Average Achievers’ Basic Understanding on Fractions and
Performance on Five subconstructs of Fractions
Table 8 shows the analysis on the relationship
between average achieving respondents’ basic understanding
on fractions and their performance on five subconstructs of
fractions.
TABLE 8. AVERAGE ACHIEVERS’ BASIC UNDERSTANDING ON
FRACTIONS AND PERFORMANCE ON FIVE SUBCONSTRUCTS
OF FRACTIONS

Table 7 shows the analysis on the relationship
between high achieving respondents’ basic understanding on
fractions and their performance on five subconstructs of
fractions.
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TABLE 7. HIGH ACHIEVERS’ BASIC UNDERSTANDING ON
FRACTIONS AND PERFORMANCE ON FIVE SUBCONSTRUCTS
OF FRACTIONS

a

Legend: ** highly significant (p<0 .001)
*significant (p<0 .05)

Findings
revealed
the
average
achievers’
performance on five subconstructs of fractions such as basic
background (
4.20, SD =.447); retention level (
3.80,
SD =.447); application (
3.80, SD =.837); and affective
factors (
3.40, SD =.548) and basic understanding on
COPYRIGHT © 2020 BY THE WORLDWIDE JOURNAL OF RESARCH
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fraction such as part whole (
4.00, SD =.707); ratio
(
3.80, SD =.447); operator (
3.80, SD =.837); quotient
(
3.80, SD =.447); and measure (
3.80, SD =.447);
Results showed that X2 = 5.640 and p>.05. This means that
average achievers' basic understanding on Fraction and their
performance on five subconstructs of fractions was not
significantly related to each other.
This study did not reveal significant relationship
between average achievers basic understanding on fractions
and their academic achievement. According to Green (2008),
students with less basic knowledge tend to achieve less and
score less than those with intact basic background. Such
finding highlighted the importance of building students basic
understanding for effective performance or learning to take
place (Felder 2015)
C. Low Achievers’ Basic Understanding on Fractions and
Performance on Five Subconstructs of Fractions
Table 9 shows the analysis on the differences
between low achieving respondents’ basic understanding on
fractions and their performance on five subconstructs of
fractions.

Group on Mathematics (TWG, 2013), there are also strong
links between low achievements in different subjects. Low
achievers in one basic skill tend to be low performing in
others.

Conclusion

On the basis of the findings, the following conclusions were
drawn.
1.

Students' basic understanding on fractions was
affected by four different contexts namely: basic
background on fractions, retention level, application
of knowledge on fractions and affective factors. As
observed, the different parts of a fraction may fall
under knowledge of Fraction and it signified that
there should be basic background on the fundamental
operation of Fraction to fully acquire the knowledge
in Fraction.

2.

In terms of respondents' performance on fractions,
their performance was influenced by five different
subconstructs such as: part whole/partitioning, ratio,
operator, quotient and measure. Low achieving
students found difficult to perform other
subconstructs of Fraction because they did not fully
understand or they were not successful at part whole/
partitioning concept. Students who were not fully
competent on part whole concept of Fraction could
not be successful in other fraction subconstructs. The
performance of high and average achievers on five
subconstructs of Fraction was good due to the fact
that students had competency on part whole concept
which was the fundamental of other fraction
subconstructs.

3.

Relationship
between
respondents'
basic
understanding on fractions and their performance on
fractions showed that basic understanding on
Fraction had significant relationship on the high
achievers' performance on five subconstructs of
fractions, while the average and low achievers' basic
understanding on fractions had no significant
relationship on their performance on Fraction due to
the fact that average and low achievers basic
understanding on fractions were not fully developed.

TABLE 9 LOW ACHIEVERS’ BASIC UNDERSTANDING ON
FRACTIONS AND PERFORMANCE ON FIVE SUBCONSTRUCTSOF
FRACTIONS
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a

Legend: ** highly significant (p<0 .001)
*significant (p<0 .05)

Results revealed the low achievers’ performance on
five subconstructs of fractions such as basic background
(
3.30, SD =.583); retention level (
2.67, SD =.747);
application (
2.80, SD =.837); and affective factors
(
3.20, SD =.837) and basic understanding on fraction such
as part whole (
3.00, SD =.707); ratio (
2.20, SD
=1.304); operator (
2.80, SD =.837); quotient (
2.00, SD
=.707); and measure (
2.20, SD =.837); Results showed
that X2 =10.589 and p >.05. This indicated that low achievers'
basic understanding on Fraction and to their performance on
five subconstructs of fractions were not related to each other.
The result of this study was similar to the findings of
PISA 2003. According to the findings, students who fail to
gain basic understanding on mathematics fall into the category
of low achievers. Another finding of Thematic Working
COPYRIGHT © 2020 BY THE WORLDWIDE JOURNAL OF RESARCH

Professional development programs should place
high priority on improving not only students’ but teachers’
understanding of fractions. Teachers’ depth of understanding
of fractions and computational procedures involving fractions
must be cultivated. Mathematics teachers should consider the
students’ learning ability. They must look into their teaching
strategy so that fractions can be taught more effectively. They
are advised to develop instructional materials that will
enhance the abilities of students. Moreover, teaching the basic
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concepts to the students would help them understand the
underlying concept in all higher order thinking skills.
Fraction words can be used instead of fraction symbols in the
initial understanding of the Fraction. Continuous and discrete
wholes should be used with similar intensity. Students should
be provided with numerous experiences with manipulative
materials. To this end, probably the first step would be to
foster learning environments in which both conceptual and
procedural knowledge are valued – and also assessed.
Basic concepts are necessary for the students to solve
problems. If the students are knowledgeable on the basic and
simple concepts, this will give them the ideas on how to solve
related topics. Curriculum planners and developers should be
encouraged to enriched mathematics curriculum that will
strengthen the retention of some basic concepts and formulas
to students especially on fraction problems.
Future researchers are then encouraged to make
further exploratory investigations on the problem in the school
system like private and public schools. They are encouraged to
conduct researches that would look into the effect of other
related factors such as socio-economic differences, attitude
and learning styles.
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