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ABSTRACT: This study is a sequel of a study conducted in 2008 which find the paired formative assessment effective in
increasing calculus performance of students in the science curriculum. This study reports the result of the paired formative
assessment as an alternative assessment which aimed to validate its effects on students' mathematics performance among
students in the non-science curriculum. The experimental study was conducted for four consecutive school years during the
second quarter. Participants were from the last three batches of fourth-year high school in the Revised Basic Education
Curriculum (RBEC) and the first batch of Grade 10 of the K-12 Curriculum. Two sections were randomly chosen from each
batch as experimental and control groups. This study found that the formative assessment approach have a significant effect
on high school students' performance in quarter examinations. Those who were allowed to discuss by pair during frequent
short quizzes in mathematics class, consistently performed significantly higher than those who answered quizzes
independently. Further analysis also revealed that even for students who are in the K-12 curriculum, the students in the
paired assessment performed better than those in the individual assessment. The last batch of RBEC, SY 2014-2015, scored
the highest among the four experimental groups. This may be explained by the strong desire of students not to fail and avoid
the additional 2 years in senior high school.
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1. INTRODUCTION groups. Most of the research indicates that cooperative

Assessment systems, including classroom and large-scale
assessment, are organized around the purpose of improving
student learning. These provide useful information about
whether students have reached important learning goals and
about the progress of each student. Assessment can be
classified as formative and summative. Formative
assessment is defined as a process used during instruction to
provide feedback for the adjustment of ongoing teaching and
learning for the purposes of improving student achievement
related to instructional objectives [1]. Summative
assessments on the other hand, are those assessments
designed to determine a students’ academic development
after a set unit of material [2]. Classroom assessment that is
integrated with curriculum and instruction is the primary
means of evaluation. It provides teachers the full range of
information about their students and their classrooms which
are gathered and synthesized. = Arguments have been
constructed regarding the need for new forms of educational
assessment [3], for a paradigm shift with a focus on
supporting learning rather than on sorting and selecting
students [3, 4, 5]. Assessment is part of the learning process
by which learners need not fear. More often than not, even in
the graduate school, whenever a test is given, students tend to
struggle from apprehensions of failing in a test.

In the Philippine setting, accountability testing which are
mostly multiple-choice measures conducted in division,
regional and national levels, are the assessment systems used
by the Department of Education in evaluating the
effectiveness of a curriculum and teacher instructions both in
Elementary and Secondary Levels. These are high stake
assessments anticipated by public school teachers and
administrators, for it labels the schools performance and
reputation in the academic society. In most cases, the results
of these accountability testing particularly in mathematics
revealed results which are not favorable and in this case,
teachers are always considered the major contributory factor.
Even in classroom assessments, mathematics tests almost
always show poor results.

For years, educators have already recognized the benefits of
students working in pairs or working cooperatively with

learning leads to higher achievement for all students [6].
According to Johnson and Johnson [7], cooperative learning
tends to result in higher achievement and a variety of
important outcomes that are aims in education. However,
there seems to be a problem in aligning assessment with
instruction. Students are frightened of being tested because
they feel that a test is a way of branding them as failures
rather than a way of helping them learn. The idea of not
allowing them to talk or even to ask a seatmate while the test
is going on somehow increases their anxiety. While it is true
that teachers try so hard to be alertly ensuring that nobody
cheats in the test, yet teachers cannot be so certain that
students really do not cheat. During quizzes, students will
always have a tendency to look at other's paper or ask a
seatmate about an answer. Seeing the good side of a bad
picture, a research conducted in 2008 to fourth-year science
curriculum students has revealed a positive effect on the
students’ performance in high school calculus when students
were allowed to answer formative assessments in pairs [8].
The pairs were called quiz-buddies and this assessment
approach reduced the mathematics anxiety of the students.

It is in this light that the researcher conducted a series of
experiments applying the paired formative assessment to
non-science curriculum students to confirm the result of the
assessment system for four consecutive years.

2. THEORETICAL FRAMEWORK

The experiment is anchored mainly on the theories of
cooperative learning and the Zone of Proximal Development
or ZPD. It aimed to validate a theory that the achievement
scores or performance of students in Mathematics is
influenced by the method of assessment. It particularly posits
that learning is better enhanced through pair assessment as
opposed to individual assessment. Delandshere [9] reviewed
various assessment literature and argued that current
educational assessment has limited purposes and methods
that generate limited data and is based on poorly articulated,
ad hoc theories and assumptions of learning and knowing.
She pointed out that assessment is not external to but a part
of the act of learning in that they are located in the discourse,
actions, and transactions of individuals in participation. The
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call for changes in assessment design and practices is a call
for a shift to integrate assessment with learning and
instruction [10].
Notably, in the theory of social practice, learning, thinking,
and knowing are relations among people in activity, with, and
arising from the socially and culturally structured world.
Learning is a social practice and co-participation mediated by
language. Learning is not located in the individual's mind but
takes place in interaction with others [11]. Allowing students
to communicate even during quizzes and analyzing its effect
on the students learning is the focus of this study. This
notion, anchored in the sociocultural theories of learning and
associated with the Vygotskian school of thought, claims that
human thinking is inherently social in its origins [12]. A
Vygotskian viewpoint as articulated by Gallimore and Tharp
[13] suggests that teaching is beneficial when it “awakens
and rouses to life those functions which are in a stage of
maturing, which lie in the zone of proximal development”
[14]. Vygotsky's definition of the ZPD- zone of proximal
development is the distance between a child's problem-
solving capability when working alone and with the
assistance of a more advanced partner, such as a teacher or
peer tutor. From an educational perspective on Vygotsky's
notion of the ZPD, there is learning potential in peer groups
where students have an incomplete but relatively equal
expertise, each partner possessing some knowledge and skill
but requiring the others' contribution in order to make
progress [14].
Another perspective that framed this study is a constructivist
and socio-constructivist view of learning. From a radical
constructivist'  perspective, learning is about self-
organization. The social construction of knowledge asserts
that an individual's learning is affected by participating in a
wider culture, the classroom, and the outside world [15].
This study delves on the notion that paired formative
assessment discourages competition among students allowing
them to experience an accumulation of small successes that
creates a growing level of self-confidence and motivation
leading to greater achievement in summative assessment.
3. OBJECTIVES
This study aimed to determine if the paired formative
assessment could enhance students' mathematics performance
in the summative test. It sought to validate the result in 2008
[8] by comparing the data for four consecutive years from
different batches of fourth-year high school students under
the non-science curriculum.

Specifically, the study endeavored to answer the
following questions:

1. How do the students' achievement scores compare as
influenced by the method of assessment, individual
formative  assessment and  paired  formative
assessment?

2. How do the assessment results compare to four years?

4. METHODOLOGY

The study made use of the experimental method of research,
particularly the Pretest-Posttest Quasi-Experimental- Control
Group Design. Since a treatment was tried out, the
investigation utilized two intact groups of which, one
received the experimental treatment which is assessing
students by the pair. The control group received the usual
treatment which was the individual assessment of students.
The study was conducted for 4 consecutive years, the school
year 2012-2013 to 2015-2016. The investigation was
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conducted at the Misamis Oriental General Comprehensive
High School ( MOGCHS) during the second grading period.
MOGCHS is considered the biggest public school in terms of
population in the City of Cagayan de Oro. One of the oldest
schools, it holds an average of 8,500 students, a population
which is growing every year. It covers an area of 73, 629
square meters with around 128 classrooms. The campus is
situated in the main road of Velez Street. The respondents of
the study were fourth-year high school students of the
Revised Basic Education Curriculum and K-12 Curriculum.
Among the sections handled by the researcher, only two
sections were randomly chosen as the experimental and
control group.  The respondents were intact groups
predetermined by the fourth year enrolment committee at the
start of the school year. The researcher has no control over
how the sections were created. The table below shows the no.
of respondents.

Table 1. Number of Respondents Per Group, Per Year

School Year Control Group Experimental Group
N N
2012-2013 57 58
2013-2014 36 43
2014-2015 34 36
2015-2016 44 40

At the onset of the investigation, a pretest in mathematics
was given to the experimental and control groups. The test
was answered individually by the respondents. Only one
teacher handled both groups in teaching the topics in
mathematics during the second quarter. Both groups had the
same daily lessons and received the same teaching
instruction, method, and strategy. Frequent short quizzes
were given at the end of instruction as a form of formative
assessment. The quizzes were good for an average of 15
minutes of working time. The most number of quizzes in a
week was 4 times. The control group answered the given
quizzes individually. The experimental group, on the other
hand, answered the same quizzes but with their partner called
their quiz buddy. At the start of the investigation, the
experimental group was divided into two sets as a high
performing group and low performing group, the basis of
which was their first grading grades in math. Without
informing the students how the grouping was done, they were
given the freedom to choose a partner coming from the other
group. This was done so as to allow the students to have a
buddy they are at ease with. They were then given an
orientation on the purpose and role of a quiz buddy. Quiz
buddies were allowed to freely discuss and process
information collaboratively about an item in a quiz.
However, they were aware that they need not write exactly
the same answer in their individual paper. The researcher
also stressed that a mere giving out of answers to a buddy
was not allowed. Buddies were to help each other and not to
spoil a partner. Their buddy, therefore, would just be their
thinking partner and it was emphasized that they would be
graded individually based on their output. As seen on their
paper upon checking, many times, the pairs did not have the
same answer on a test. The students remained with the same
partner throughout the treatment period. As to the seating
arrangement, the students in the experimental group were
seated beside their quiz buddies throughout the class
sessions.  This was done to avoid waste of time and
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movement whenever a quiz was given. The noise was
avoided during quizzes by strictly imposing to the class the
l-inch talk rule. The 1-inch talk is a classroom rule that
required students to speak in a low voice, presuming that the
ear of the listener is 1 inch away from the mouth of the
speaker. The respondents from the experimental group
faithfully followed this rule. The control group, on the other
hand, had their usual seat arrangement and answered the
quizzes quietly on their own. At the end of the treatment
period, both groups were given a posttest which was
answered independently regardless of whether the students
had quiz buddies.

The main instrument used in the study is the teacher-made
achievement test in mathematics for the second quarter. The
40-item test was guided by a table of specifications and the
topics were based on the syllabus provided to public schools
for the fourth year. It was validated through the result of the
test during the school year 2011-2012, where it was given as
a quarter test. 40 items were found to have an acceptable
degree of difficulty and discrimination, out of the 50 items.
The test has a reliability of 0.83. The items were taken from
the west bank of quarter exams for the fourth year level
which was used for years. The other instrument was an
achievement test for the K-12 curriculum during the SY
2015-2016 on the topics for the second quarter. Some of the
items in the test were taken from the DepEd issue,
Mathematics for Grade 10 Learner's Module and Teacher's
Guide. This was a 30 —item test guided by a table of
specifications on the topics in the second quarter. Only face
validation was conducted for the test prior to giving it to the
respondents since this was the first year of implementation of
the K-12 curriculum for Grade 10 and the topics were just
newly introduced to grade 10 teachers during the mass
training conducted on May 2015, a month before the school
year started. When the results came, the test had a reliability
index of 0.68 with all the items found to be good items.

For the treatment of data, the mean and standard deviations
were used in this investigation to describe the performance of
the two groups of respondents in the achievement test in
mathematics. Percentages were used instead of the raw score
to have a better comparison of results between groups and
between school year. The Two-way Analysis of Covariance
was applied to test the significant difference between the
performance of the experimental and control groups and the
performance of students between school years. The school
year was considered as factor A and the group as factor B in
the 2-factor ANCOVA. Scheffe was used as post hoc test to
determine which batch performed better than the rest.

5. RESULTS AND DISCUSSIONS

Table 2 shows the result of the achievement test in
mathematics in four consecutive school years. Scores were
converted to mean percentage scores (MPS). MPS is derived
by dividing the raw score over the total number of items
times 100. Among the groups, it can be seen that the pretest
mean is consistently lower than the posttest mean. Students
did not have prior knowledge about the topics in mathematics
at the start of the second quarter. From the table, it can be
observed that among the control groups, the 2014-2015 batch
obtained the highest mean MPS of 56% in the posttest.
Likewise, among the experimental groups, the 2014-2015
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batch earned the highest mean MPS in the posttest which is
66%. It can be noted that this 56% mean

MPS in the posttest of SY 2014-2015 among the control
groups is higher than the posttest of the experimental groups
from other batches. This batch is the last batch of the Basic
Education Curriculum before the K-12 curriculum was
implemented in 2015-2016.

Table 2. Mean and Standard Deviation of the Mean Percentage
Scores in the Achievement Test in Mathematics

Year Control  Group Experimental
Group
Pretest Posttest  Pretest Posttest
2012- 0 0 0 0
2013 Mean 10% 48% 8% 55%
Standard % 10% 5% 11%
Deviation
2013- Mean 28% 44% 26% 50%
2014
Standard 11% 13% 10% 11%
Deviation
2014- Mean 10% 56% 8% 66%
2015
Standard 7% 15% 6% 15%
Deviation
2015- Mean 5% 46% 6% 56%
2016
Standard 5% 25% 5% 28%

Deviation

Consistent with the result in a 2008 study [8], the
experimental group consistently performed better in the
posttest as compared to the control group. To test for a
significant  difference in the students' mathematics
performance as influenced by the method of assessment and
to test if the result significantly differs each year, the Two
Way Analysis of Variance was utilized. This analysis also
shows the interaction effect between the method of
assessment and the year the treatment was administered.
Table 3 shows the summary.

In the two way ANCOVA in table 3, the year and group
were brought as factors of the analysis and tested at 0.05
level of significance. The interaction effect between the year
and group was found not significant (p=0.785) hence, we
need to see if the year in itself, as well as the group, bear a
significant effect on the students' performance in
mathematics. The table revealed a significant difference
between groups (p<0.001). This implies that the experimental
group performed better than the control group as can be seen
from the mean scores in Table 2. This confirms the previous
result in 2008 that those who were allowed to answer
formative assessment by the pair, performed significantly
higher than those who answered the assessment individually.
The paired formative assessment can enhance mathematics
performance of students even in a summative test when
students no longer answer in pairs but independently.

The table likewise revealed that between batches, there is a
significant difference in the scores (p<0.001). This means
that the students do not perform the same every year. Some
batches are really good than the others, which is actually
observed by most teachers and educators. To determine how
the batches compare, post hoc analysis was performed. The
result is presented in table 4.
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Table 3. Summary Table of ANCOVA Unequal N’s of Students’
Mean Percentage Scores in Mathematics Achievement Test
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Sources Sum Df Mean F p-value
of Squares Squares

Factor A

(Year) 1.06 3 0.35 12.82  0.000*

Factor B

(Group) 0.63 1 0.63 22.81  0.000*

Interaction

Effect 0.03 3 0.01 0.36 0.785

Error 9.31 339 0.03

Within

*significant at 0.05 level

Table 4. Scheffe Test Result on Posttest Multiple Comparisons

Year 2012-2013  2013-2014 2014-2015 2015-2016
2012-2013 - 0.316 0.002 0.966
2013-2014 0.316 - 0.000 0.650
2014-2015 0.002 0.000 --- 0.001
2015-2016 0.966 0.650 0.001 -

The Scheffe test shows how the posttests scores compare.
The values are significant at 0.05 level. The table above
displays the simultaneous comparisons of the posttest results
in four years. The results in SY 2012-2013 is found
comparable with the results in SY 2013-2014 and SY 2015-
2016 (p=0.316; p = 0.966). However, SY 2014-2015 shows
significant result, this batch performed significantly better
than the other 3 batches ( p = 0.002; p < 0.001 ; p = 0.001).
This batch was the last of the Basic Education Curriculum.
The students were well aware of the implementation of the
K-12 Curriculum in SY 2015-2016. Those who will fail in
the curricular year will be forced to join the first batch of
grade 10 in 2015, adding 2 more years in high school for the
senior high. This perhaps explains the strong desire of
students to perform well in mathematics. Even the students
of the control group in this batch performed comparably the
same as the experimental group in the other batches. A
strong desire to pass in a subject is indeed a strong motivator
for higher performance in mathematics. Research
demonstrates a relatively consistent relationship between
motivation and achievement in mathematics [20, 21, 22].
Fear of failure motivates a person to participate in various
types of activities and the utility value which refers to the
extent to which task completion is perceived to facilitate
current or future goals is what drives a student to perform
well [23]. Students with high levels of motivation
consistently exhibit higher achievement and class grades than
students with low motivation [20]. It can be noted that the
rest of the batches performed at a comparable level though,
the table shows that those in the K-12 curriculum have the
least significant p-value (p=0.966). The mathematics
performance of the first batch of Grade 10 is the same as
those in the Basic Education Curriculum who are 2 to 3 years
ahead of them. The curriculum may not be an issue in the
performance of students in mathematics in as far as the result
of this experiment is a concern.
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Current studies have been conducted on formative
assessments and similar to the result of this study, the
researchers found that formative assessments which involve
pairing improve students' achievement in mathematics [16]
and frequent quizzes formative assessment showed high
influence on students' summative test [17]. Andersson &
Palm [18] recognizes that there is an understudy on the
impact of professional development in formative assessment
and found in their current study that teachers with improved
formative classroom practice as a result of professional
development input have resulted to higher achievement in
students. This emphasizes the need for educators to design
formative assessments that result in positive changes in
student achievement. As forwarded by Dunn & Mulvenon in
2009 [19], there is potential for the development of sound
evaluation practices and statistical methodology that results
in formative assessment and evaluation practice that produces
powerful and positive changes in student achievement. Over
the years educators have continued to explore the strengths of
formative assessment.

6. CONCLUSIONS AND RECOMMENDATIONS
Based on the findings of the study, the paired formative
assessment can enhance students' mathematics performance.
Allowing students to discuss and process quiz answers with a
partner give a positive result in summative tests even when
students no longer answer the test with a partner or thinking
buddy. Students with a strong motivation to pass perform
better in mathematics. The curriculum may not be an issue in
the students' mathematics performance.

Mathematics teachers may allow students to discuss and
process quiz answers by the pair as a form of formative
assessment since it can improve the students' performance in
mathematics. Teachers handling large classes are encouraged
to employ the paired formative assessment because it is a
better method than the individual assessment and gives a
positive result in summative tests. This formative assessment
approach is recommended for heterogeneous groups. The
good performing students may help the low performing ones.
In this way, the need for remedial classes may no longer be
necessary since the good students may serve as a peer tutor
on a daily basis. Similar studies may be conducted for
varying groups and may consider other factors such as
gender, mental ability, age and duration of the treatment
period.
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