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The main purpose of the study is to develop the students’ performance in
mathematics using the four corners and graphic organizer on the mathematics
achievement of the selected first year students of STI Ortigas-Cainta. The study used the
four corners and a diamond graphic organizer as an instrument strategy employing the
guasi experimental design specifically the non equivalent control group design.
Instruments used in the study were the achievement test in special products and factoring;
students’ perception questionnaire and the Four Corners and a Diamond Mathematics
Graphic Organizer. The data gathered were interpreted both quantitatively and
gualitatively. The result shows that the use of the Four Corners and a Diamond Graphic
Organizer on students’ performance were determined by comparing the students pretest
and posttest scores in Mathematics Performance Test using the t-test and independent

means. Students’ perceptions on the use of the Graphic Organizer were gathered using
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organizer was an effective tool in learning the concepts and processes in College
algebra. Thus, students were helped in learning mathematics better through the use of
the Graphic Organizer. The Four Corners and a Diamond Graphic Organizer being
found helpful in better learning in developing students’ performance in Mathematics, it is
therefore recommended to teachers to use as one of their teaching strategies to

improve the performance the students in learning Mathematics.
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4 A

ABSTRACT

The main purpose of the study 1is to develop the students’
performance in mathematics wusing the four corners and graphic
organizer on the mathematics achievement of the selected first year
students of STI Ortigas-Cainta. The study used the four corners and
a diamond graphic organizer as an instrument strategy employing the
quasi experimental design specifically the non equivalent control
group design. Instruments used in the study were the performance
test, students’ perception questionnaire and the Four Corners and a
Diamond Mathematics Graphic Organizer. The data gathered were
interpreted both quantitatively and qualitatively. The result shows
that the use of the Four Corners and a Diamond Graphic Organizer on
students’ performance were determined by comparing the students
pretest and posttest scores in Mathematics Performance Test using

the t-test and independent means. Students’ perceptions on the use




Philippine Normal University

National Center for Teacher Education

-

CHAPTER |
The Problem and Its Background

Introduction

Through the years, mathematics has been the school subject which is posing the
greatest challenge among students. A greater majority of them believes that
mathematics is difficult. This belief is confirmed by several studies conducted on
mathematics learning which show that students learn only one-third of what they are
supposed to learn in mathematics (lbe, 2005). The third International Mathematics and
Science Study (TIMSS) also shows that Filipino students ranked 42™ in mathematics

achievement out of 45 countries which participated in the study.

One cannot help but conclude that there must be something wrong with the way
mathematics is being taught to our students. In many countries, including the
Philippines, most teachers teach a mathematics to students and pupils in the following
manner: review the previous lesson, check homework, introduce the new topic or
concept, demonstrate on the chalkboard, provide practice exercises (rote drill), and
have children work individually, to check whether the process has been learned. This
typical practice in teaching mathematics tends to be uninteresting as it does not require
inquiry or higher thought process. It does not encourage cooperative learning and brain

storming. It does not develop communication among students and with their teachers.

Students nowadays show unwillingness to answer or not attempt to answer math

problem, their answers are not well thought. Some are not confident, hesitant and

.
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forgetful of what he or she is doing in the middle of a math problem because they have

problem in recalling what have been taught in previous class.

On the other hand mathematics teachers are experiencing major changes not
only in the subject content, but also in the way they teach. Nearly all of these teachers
came through school when mathematics consisted of a collection of facts and skills to
be memorized or mastered by a relatively homogeneous group of students taught using
a lecture approach. Now teachers are called on to teach new, and more challenging
mathematics to a very diverse audience using active learning approaches designed to
develop understanding. Teachers should ensure that all students are given
opportunities to think and work quietly by themselves where they are not required to

process the varied and sometimes conflicting perspectives of others.

It is important for educators to adopt instructional design techniques to attain
higher achievement rates in mathematics. (Rasmussen &Marrongelle, 2006).
Considering students’ needs and comprehension of higher-order mathematical
knowledge, instructional design provides a systematic process and a framework for

analytically planning, developing, and adapting mathematics instruction (Saritas, 2004)

Ives (2007) states that research confirms that some relationship exists between
some language skills and some mathematical skills. Thus as a teacher who would like
her students to excel in mathematics, He would look for strategies that would limit the
use of language and the students would be able to use graphic representations to help

them solve mathematical problems. Studies have shown, students who use graphic

-
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organizer have improved their ability to comprehend reading material. Thus, teachers
are more motivated to use strategies like graphic organizers to reduce the load of
written words and transfer it to “graphic arrangements of words, phrases, and
sentences, and they may also include graphic elements such as arrows, and boxes”

(Ives, 2007) to help students learn.

Graphic organizers come in many varieties and have been widely researched for
their effectiveness in improving learning outcomes for various students. Graphic
organizer is a diagram that shows the various relationships between ideas or
information. Math graphic organizers are useful tools in the process of understanding
and solving math concepts or problems. A mathematical graphic organizer may be used
to isolate important details, support the progress of the math problem, enhance recall,
motivate, clarify math for targeted instructional area information or assist a student in

organizing thoughts.

The four corners and a diamond graphic organizer especially encourage students
to begin working on a problem before they have an identified solution method. As in the
four square writing method, the students then organize and edit their thoughts by writing
their solution in the traditional linear response, using connecting phrases and adding
details and relationships. The steps for the open response write-up are as follows: (1)
state the problem; (2) list the given information; (3) explain methods for solving the
problem; (4) identify mathematical work procedures; and (5) specify the final answer

and conclusions.

-
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The graphic portion of the organizer allows all students to fill in parts of the
solution process. It encourages all students to persevere—to "muck around" working on
a problem. Further, teachers quickly can identify where students are confused when

solving a problem by simply examining the graphic organizer.

As teachers, it is their job to find ways to help low-achieving students succeed.
By implementing graphic organizers into the classroom, students gain more guidance
and organization in identifying their existing prior knowledge and building upon their
knowledge effectively. The teacher will gain more insight into where gaps reside in
student prior knowledge and how to fill those gaps, as well as be able to identify gaps in

developing knowledge.

With the end view of developing students’ performance in mathematics, through

the use of Four Corners and Diamond Graphic Organizers this study was conducted.
Conceptual Framework

This study is based on several theories which serve the framework of the

investigation.

Knowledge gained about how the brain processes information has been
instrumental in the development of teaching techniques and learning strategies. Several
cognitive theories in particular lend support to the use of graphic organizers in helping

students process and retain information. Schema theory, dual coding theory, and

-
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cognitive load theory provide the basis for explaining the characteristics of graphic

organizers that support the learning process.

According to schema theory, memory is composed of a network of schemas. A
schema is a knowledge structure that accompanies or facilitates a mental process.
According to Winn and Snider (1996), all of the definitions of schema theory contain the

following characteristics:

First, a schema is an organized structure that exists in memory and combined
with other schemas, contains the sum of an individual’s knowledge.

Second, schema consists of nodes and links that describe relationships between
node pairs.

Third, schema is formed through generalities, not specific information.

Fourth, schemas are dynamic. As new information is learned, is assimilated into
existing schemas or causes the formation of new schemas.

Fifth, schema provides contexts for how new experiences are interpreted. How

information is interpreted is based on existing schemas (Winn & Snider, 1996).

According to Dye (2000) “the graphic organizer has its roots in schema theory”.
When students learn something new, they must be able to retain the information for
later use. The knowledge is stored in a scaffold hierarchy as a way of organizing
information. According to Slavin (1991), people encode, store, and retrieve learned

information based on this hierarchy. Information that fits into a student’s existing

kschema is more easily understood learned and retained than information that does not. J




Philippine Normal University

National Center for Teacher Education

The teacher’s task is to ensure that the student has prior knowledge related to the
concept and to provide a means for helping the students make connections between
prior knowledge and new concepts. Graphic organizers make it easier to link new
information to existing knowledge and help students build the schema they need to
understand new concepts (Guastello, Beasley, & Sinatra, 2000). If prior knowledge is
activated, the schema will be able to provide a framework to which new information can

be attached and learning and comprehension will be improved.

Another theory where the use of graphic organizer is based in the Dual Code
Theory. Paivio (1986) published a dual coding that assumes that memory consists of
two separate but interrelated systems for processing information. One system is
specialized in processing non-verbal imagery and the other is specialized in dealing with
language. While each system can be activated independently, there are connections
between the systems that allow for the dual coding of information. The visual system
specializes in processing and storing images. The processed and stored images are
termed imagens (Paivio, 1986). The verbal system processes linguistic information. The
resulting stored linguistic information are termed logogens (Paivio,1986). Paivio
describes both imagens and logogens as meaningful units of memory similar to
‘chunks” described by Miller (1956). According to Saavedra (1999), dual coded
information is easiest retrieve and retain because of the availability of two mental
representations, verbal and visual,instead of one. The more students use both forms,

the better they are able to think about and recall information (Marzano, Pickering, &

Pollock, 2001).

\_
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The theoretical foundations of dual coding theory have definite implications on
the value and use of graphic organizers. Marzano, Pickering, and Pollock (2001) state
that graphic organizers “enhance the development of non-linguistic representations in
students and therefore, enhance the development of that content” (p.73). The use of
graphic organizers also helps students generate linguistic representations. As a visual
tool, graphic organizers help students process and remember content by facilitating the
development of imagens. As a linguistic tool, text based graphic organizers also

facilitate the development of logogens thereby dual coding the information.

In line with the connection between mental processing and the use of graphic
organizer, Cognitive Load Theory shows how the amount load affects the mental
processing of a person. Cognitive load is the amount of mental resources necessary for
information processing (Adcock, 2000). Cognitive load theory maintains that working
memory can deal with limited amount information and if its capacity is exceeded, the

information is likely to be lost.

According to Cooper (1998), working memory has a capacity of between four to
ten elements depending on the student’s existing schemas. Extraneous cognitive load
refers to how much demand is placed on working memory to learn the new material.
The level of extraneous cognitive load may be modified through different modes of
instruction, thus facilitating student learning. Visual learning tools such as graphic

organizers can reduce the cognitive load and as a result, allow more of the working

kmemory to attend to learning new material (Adcock, 2000). As a result, content can be J
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addressed at more sophisticated and complex levels through the use of graphic

organizers.

In proportion to the above mentioned statement, R.C. Anderson (1998), an
educational psychologist, developed the “Schema Theory” which deals with concept of
schema in understanding the interaction of key factors affecting the comprehension
process. Schema theory states that all knowledge is organized into units. Within these
units of knowledge, or schemata, is stored information. A schema is a generalized
description or a conceptual system for understanding knowledge-how knowledge is
represented and how it is used. According to this theory, schemata represent
knowledge about concepts: objects and the relationships they have with other objects,

situations, events, sequences of events, actions, and sequences of actions.

Consequently, “A theory related to graphic organizers is schema theory. It states
that new information must be linked to preexisting knowledge... a person takes this new
information and stores it in preexisting hierarchies or channels.” To add to the prior
knowledge that students have, graphic organizers organize this information and help
students begin processing it. Then, it can be constructed into the existing scaffold of the

students’ mind, essentially increasing learning and knowledge.”

Therefore, Schema theory explains that within the memory exists schemas, or
networks of information. The use of a graphic organizer can help students link the

existing knowledge organized in schemas to the new knowledge.

\_
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Some educators believe that colleges and universities should adopt a system of
tracking students in order to cater to the needs of different groups of students with
different levels of thinking. Other educators believe that colleges and universities should
make an institutional commitment to the development of formal reasoning, thereby
requiring that all students graduating from college demonstrate a mastery of formal
reasoning patterns. Whatever solutions educators intend to adopt in the process, it is
important that they devise ways of finding out the level of cognitive performance of their

college students in mathematics.

Several theories have been developed to explain the cognitive development of
children. Piaget(1956), claims that learners at the concrete operational level begin to
develop their mathematical thinking. They can remember images of physically absent
objects but cannot deal with ideas. This mental ability grows and develops as they
increase their awareness of the views of others. At the formal operational stage, Piaget
believes that the learners are able to deal with ideas and think beyond the concrete
reality. These ideas are expressed in terms of statements and propositions, which they
use in communicating their logical thought. They develop the ability to solve problems
mentally through the use of representations and mental models. They are able to follow
the scientific way of finding solutions to problems or derive conclusions from the given
premises of an argument. They manifest higher order thinking skills by responding to
inquiries logically and making effective decisions. Aside from the operations that they

engage in at the concrete operational level, they are able to exhibit ratio and

. J
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proportional thinking, probability and co relational thinking needed to perform well in

mathematics.

The potentials of formal operational thought according to this theory develop
during the middle school years. According to the theory, these potentials can be
actualized by ages 14, 15, or 16 years, if proper learning experiences are encountered
by the individual. These experiences consist of both the individual and social aspects of

learning.

Apparently, learning mathematics involves formal operational thought. The
research of Piaget shows that individuals are formal operational thinkers by ages 15 or
16, the usual ages of college freshmen in the Philippines. Consequently, mathematics
teachers expect college freshmen to perform at the formal level. So, the curricula and
syllabi for mathematics courses in the Philippines are designed with the goal of
engaging students in formal level learning activities. Central among Piaget's
conceptions is the idea of sequential stages of cognitively different levels of intellectual

development.

Developing knowledge in students is a topic with many viewpoints and varying
procedures depending on the ability level and previous experiences of a student. With
such a variety of students coming into a classroom every day, it can be a challenge to
determine what prior experiences the students have had, how the students learn best (if

they even know), and how well they are able to build connections. Marzano (2007) and

Gil-Garcia & Villegas (2003) cite that there are two major types of knowledge that

/
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govern how we learn: declarative and procedural. Declarative knowledge has to do with
knowing facts and definitions, whereas procedural knowledge has to do with knowing
how to complete a task (Gil-Garcia & Villegas, 2003). In order to build up one’s
procedural knowledge, it is imperative that the appropriate declarative knowledge
already be in place. The development of both of these types of knowledge requires that

one must regularly use and apply what has been learned.

To become fluent in their declarative and procedural knowledge, it is important
for them to connect the new information to something that they already know or have
experience with; their prior knowledge. This understanding comes from the idea of
schema theory. According to Dye (2000), “schema theory states that new information
must be linked to pre-existing knowledge and the teacher’s task is to ensure that the
child has prior knowledge related to the concept and to provide a means to assist the
child in making the necessary connections between what is being taught and the child’s
prior knowledge”. In courses with low-achieving, special education students, it is
important to pay special attention to how information is presented and ensure that it is
organized and focused on the important points, so that the students can more easily

make the connections needed.

The methods available for assisting students in making connections vary slightly,
but many of the ideas can be summarized by Marzan (2007). He explains a process for
introducing students to new information that involves previewing, grouping, chunking,

guestioning, drawing conclusions or summarizing in a nonlinguistic manner and

J
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reflecting. Previewing involves students drawing out what knowledge they already have
about the topic and introducing students to some of the main ideas that will come out in
the lesson, book, video, etc. Grouping involves separating students into small groups to
facilitate the learning and organization of information. Chunking requires the teacher to
break the new information up into smaller pieces for students to process based on
available prior knowledge, so that their working memory does not get overloaded.
Questioning requires students to dig deeper into the new content and explain their
understanding or make inferences based on their understanding. Students representing
their knowledge non-linguistically, requires them to utilize a means other than verbal
communication to demonstrate their understanding: writing, drawing, acting, etc. Finally,
reflection involves the students looking back on the learning experience and processing
it as a whole to identify what was learned and how confident they are in the new

information/process.

One major tool that teachers can use to develop new knowledge in students that

has an overwhelming amount of research support is the graphic organizer.

The graphic organizer allows the students to see the process of organizing
information and further aids in their ability to properly learn and store the necessary
information (Gil-Garcia & Villegas, 2003). From the teacher’s perspective, the graphic
organizer allows the teacher to easily recognize how students make their connections
and identify gaps in the learning process (Greenstein, 2010). In addition, Marzano,

Pickering, and Pollock (2001) discuss “dual-coding” theory, in which there are two major

~
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ways of storing knowledge: linguistically (verbal and text-based) and non-linguistically
(sensory and image-based). The majority of what is done in the classroom is linguistic-
based and students must, on their own, develop the nonlinguistic portion, if so inclined.
Marzano, Pickering and Pollock argue that if instead teachers offer assistance, possibly

in the form of graphic organizers, the results will show higher student achievement.

Based on the theory behind, the purpose of, and the studies done about graphic
organizers, it is apparent that they are a very effective to help students organize
information, identify prior knowledge and build on that prior knowledge. At the end of
their study, Gil-Garcia and Villegas (2003) go so far as to say that, “the advance
organizers may be the answer to enhance authentic, active, and dynamic teaching that

in retrospect would lead to higher comprehension of complex curriculum and content”.

Marzano, Pickering and Pollock (2001) break graphic organizers down into six
major categories: descriptive patterns, time-sequence patterns, process/cause-effect
patterns, episode patterns, generalization/principle patterns and concept patterns.
Descriptive patterns entail linking facts or details to a topic. Time-sequence patterns
involve placing events in chronological order. Process/cause-effect patterns require
students to fill in causes that lead up (in order) to the effect. Episode patterns help
students keep track of the major details of a specific event. Generalization/principle
patterns allow students to structure examples under the heading of a major idea.
Concept patterns allow students to organize details, examples, facts and dates around

a central idea.

\_
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Using diagram has been identified as the effective strategies to improve
efficiency in mathematical problem solving (Uesaka et al, 2007). Through the study by
Pantziara et al (2009) who investigated the effect of three types of diagrams; network,
hierarchy and matrix in non-routine mathematical problem solving for all abilities of
students. They have administered two different test to the same students which were
Test A (without diagram) and Test B (with diagram). Findings indicated that presented
diagrams in non-routine problem helped students who previously encountered difficulty
in solving problems without diagrams and non-routine problems could be given without
diagram at first and useful diagrams for their solution could be provided next while
matrix diagrams were found to make the problem easier than network and hierarchy

diagrams.

Through the study by Pantziara et al (2009) who investigated the effect of three
types of diagrams; network, hierarchy and matrix in non-routine mathematical problem
solving for all abilities of students. They have administered two different test to the same
students which were Test A (without diagram) and Test B (with diagram). Findings
indicated that presented diagrams in non-routine problem helped students who
diagrams and non-routine problems could be given without diagram at first and useful
diagrams for their solution could be provided next while matrix diagrams were found to

make the problem easier than network and hierarchy diagrams.

Alan Zollman (2009) introduced the Four Corners and A Diamond Graphic

/

Organizer. He used it to improve students’ achievement in three areas of mathematics
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assessment in open-response problems: mathematics knowledge, strategic knowledge,

and mathematical explanation.

The Four Corners and A Diamond Graphic Organizer was derived by Zollman
from the squares writing graphic organizer described by Gould (1999). It has five areas
with headings as follows:"what do you need to find”, “brainstorm possible ways to solve
this problem”, try your ways here”, “what things do you need to include in your
response” and the diamond at the center of the diagram with the heading “what

mathematical ideas did you learn by working this problem”.

This graphic organizer, adapted for mathematical problem solving, was originally
designed to teach essay writing to children in a five paragraph, step-by-step approach.
The objective is to assist students in pre-writing and organizing ideas, which are the

skills beneficial for solving mathematical problems.

The template for the Four Corners and a Diamond Mathematics Graphic
Organizer can be produced using a blank piece of paper. The paper is folded to make
the four corners by folding the paper horizontally and then vertically. The inner corner of
the paper is folded up and when unfolded, the paper has four corners and a diamond on
the center. The students can use each of the four corners to describe how they do the
following steps in solving math problems: understand the problem, devise a plan, carry
out a plan and look back or evaluating the task done. In the implementation, the most

important aspect is how a student his or her response.

/
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These describe the totality of learning, attainable if students are immersed in
graphic organizer such as the Four Corners and A Diamond Graphic Organizer where

they can have the opportunity to engage in metacognitive activities.

In the study, the use of the Four Corners and A Diamond Graphic Organizer was
introduced to one group of students. Lessons for the other group of students were
facilitated following the same Course outline but without the introduction and utilization
of the said tool. The independent variable is the use/non-use of the Four Corners and a
Diamond Mathematics Graphic Organizer and the dependent variable are the

development of the students’ performance in mathematics.

Four Corners and a Students’ Performance
Diamond Graphic in Mathematics
Organizer

Figure 1. Conceptual Paradigm of the Study
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Statement of the Problem

The purpose of this study was to develop students’ performance in mathematics
using four corners and a diamond graphic organizer.
Specifically, it sought answers to the following questions:
1. Is there a significant difference between the pretest and posttest mean scores
in the mathematics performance test of the following groups?
1.1  control group
1.2  experimental group
2. Is there a significant difference between the mathematics
performance of the control and experimental groups in the following?
1.1 pretest
1.2 posttest
3. How do the students perceived the use of four corners and a diamond graphic

organizer?
Significance of the Study

The study aimed to develop the students’ performance in mathematics using four
corners and a diamond organizer. The graphic organizer increase learning and help the
students express their ideas and concepts within the learning task. It is also serve as a

medium that can enhance their understanding towards a more effective learning.

/
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The findings of this study would be of benefit to the following:

The students. The results of the study will help them to consolidate their
mathematical ideas, increased their confidence in mastering important concepts
and improved their performance test by using the four corners and graphic

organizer as their tool in learning mathematics.

The teachers. The results will help them aware about the effect of using the four
corners and a diamond graphic organizer in developing students’ performance in
mathematics. With the information in hand, teachers could identify difficult
concepts not yet mastered by many students and adjust their teaching styles and

strategies.

The administrators. The findings of the study will provide the administrators the
baseline data that will guide them in deciding what programs and projects to
implement in order to improve teachers’ methods of teachings and introduce

innovative activities to make learning more effective.

Curriculum Planners. To help improve the current curriculum of their respective

institution by integrating the use of graphic organizer in their teaching strategies.

Future Researcher. The data in this study can serve as baseline information to
pursue further similar studies that may lead to the refinement, further validation of
the findings of the study and will be a part of a cyclical process of enhancing the

students’ performance in Mathematics through the use of graphic organizers.
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Scope and Delimitation of the Study

The purpose of  this study was to develop the students’ performance in
mathematics using Four Corners and a Diamond graphic organizer. The sample was
comprised of two homogeneous sections of the first year BSIT students enrolled in
College Algebra at STI College Ortigas-Cainta during the first semester of the school
year 2014-2015.0ne section was composed of 38 students, treated as the experimental
group, and the other was composed of 34 students, considered as the controlled group.
They both belong to the morning session. The students in experimental group used the
Four Corners and a Diamond Graphic Organizer which was adopted from the research
conducted by Alan Zollman (2009). The experimental and control groups have
undergone the lessons using the Courseware prescribed by STI College. The
experiment was conducted for 5 weeks during the midterm of the school year 2014-
2015. The BT101A was treated as the control group while BT102A was treated as the

experimental group. They both belong to the morning session.

Only one chapter was covered in this study, which are operations on polynomials
and finding the roots. The researcher handled the two groups to minimize the teacher

factor effect.
Definition of Terms

For better understanding of this study, the following terms are conceptually and

operationally defined.

.
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Control Group. This refers to the group of students who were assessed using
the traditional method such as pen and paper type of assessment and

board activity.

Experimental Group. This refers to the group of students who were assessed

using Four Corners and a Diamond Graphic Organizer.

Four Corners and a Diamond Graphic Organizer. This refers to the graphic
organizer which intends to improve students’ performance in Mathematics. The
four-corners-and-a-diamond has five areas: What do you need to find? What do
you already know? Brainstorm possible strategies to solve this problem. Try your
ways here. What things do you need to include in your response and what
mathematics did you learn by working this problem? In this study, the Four
Corners and a Diamond Mathematics Graphic Organizer devised by

Zollman(2009) was used.

Graphic Organizer. This is a chart and an assessment tool used to represent

and organize student’s knowledge or ideas.

Mathematics Performance. This refers to the students’ performance in the

Mathematics performance test.

Mathematics Performance Test. This is a multiple choice test covering the topic
on special products and factoring. This test was used as pretest and posttest

during the experimental period.
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Chapter I

Review of Related Literature

This Chapter includes an overview of information relating to the use of graphic
organizer in content classrooms. Attention is focused on the learning theories that

graphic organizes and studies relating to teacher implementation of graphic organizer.
Graphic Organizer

Numerous studies confirm the benefits of using graphic organizers in the
classroom in terms of helping students develop and process information. The mere fact
this is a method that has been backed by such a strong body of evidence has imbued
me with confidence that this intervention will yield positive results. Graphic organizers
are a way to help students "grapple with core ideas of the content and develop
sophisticated relational understandings of it" (Ellis 2004). They help students to process
information as opposed to memorizing and stressing facts (Ellis 2004), which is what
history, is predominantly concerned with. Too often when we teach children in our
particular content areas we take a Scholar Academic approach and essentially leave
the children to sort themselves out and create their own knowledge as the all-
knowing teacher shares his wisdom with his impressionable and precocious students.
Graphic organizers are a way to differentiate this instruction, while appealing to a wide

variety of learning styles.
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Graphic organizers are structures or templates that help students to understand
the relationships between concepts and vocabulary. They are a quick and effortless way
to deliver effective instruction if used appropriately and responsibly in the classroom.
"The learner does not have to process as much semantic information to understand the
information. This is one reason why graphic organizers are such powerful devices for

students with language based learning disabilities” (Ellis 2004).

The research question seeks to reaffirm the claims that Ellis and others assert
because of the overwhelming belief in graphic organizers expressed by educators in

various academic settings.

Graphic organizers are a literacy strategy often used by language arts and
history courses. However, these visual aids can be modified to fit mathematics content.
By replacing the original elements, such as arrows, with equations and symbols, these
graphic organizers can be extremely useful for helping students understand
mathematics (Ives, 2007). By using graphic organizers, you’re allowing students “...to
quickly organize, analyze, and synthesize one’s knowledge, concepts, relationships,
strategy and communication. It also gives every student a starting point for the problem

solving process” (Zollman, 2009)

In order for students to effectively understand and apply mathematics, students
need to be able to properly apply reading strategies to the text in order to extract the
crucial information needed to solve the given problem (Ward, 2005). Reading and

literacy strategies help students understand the language of mathematics, the
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underlying connections within the subject, and can help them decipher meanings and

derive formulas from the text.

Graphic Organizer in other subject areas

Over the past thirty years, reading comprehension has been one of the major foci
of research. To ameliorate this problem, teachers can provide comprehension

interventions through the use of semantic maps, concept diagrams and story maps.

Semantic maps are visual devices that students can use to derive implicit and
explicit meaning from ideas, concepts and details in text. This strategy increases
students’ understanding by helping them acquire, maintain and organize information.
One way that this strategy can be used, is by presenting students with a completed
semantic map depicting the key words and concepts of a passage. They should then
read each paragraph. After finding the main ideas in the passage, students should link

these key ideas to those on the map.

In addition, the use of semantic maps enables students to focus on key
vocabulary and concepts that will enhance reading comprehension. When using this
strategy, teachers should activate student’s prior knowledge. For instance, in teaching
the concept “whales”, teachers can trigger background knowledge by showing a video
on whales and then allowing students to suggest key words that relate to the topic

.Students can actively participate in creating a semantic map that depicts major

concepts being studied. A research synthesis conducted by Kim et al.(2004)illustrated

\_
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that semantic organizers when compared to other instructional strategies (e.g.,

dictionary instruction)significantly improved comprehension skills of students with

learning disabilities.

Another effective graphic organizer that can be used to improve comprehension
skills is concept diagrams. Concept diagrams visually present the relationship among
concepts. According to Cesarone (2007), concept diagrams are “chart-like graphic that
describes a concept and its various relationships, with general concepts at the top,
supporting concepts at the bottom, and lines showing the connections between the
concepts”. Cesarone (2007) recommended that concept diagrams be used with
students with LD as these students encounter tremendous difficulty in expressing and
linking ideas. Moreover, this technique can be used to evaluate students understanding
of information, by asking Organizers students to create their own concept diagrams.
This would enable the teacher to see “misdirected links or wrong connections” (Helfgott,
2007). Helfgott (2007) elaborated that concept diagrams provide an “accurate, objective
way to evaluate areas students have not grasped”. The multiple ways that this strategy

can be used to increase comprehension makes it a necessary tool in all classrooms.

Finally, the use of story maps has been proven effective in improving reading
comprehension with students with learning disabilities. This strategy allows students to
systematically identify important story elements such as characters, plot and setting.

DiCecco and Gleason (2002) stated that story maps improve students’ literal,
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interpretative and applied comprehension skills. They elaborated that this method
assists in learning new vocabulary as well as recall information from a story. In fact, it
helps students pay attention to important parts of a story. One way to use this approach
is by the teacher reading a story and stopping at strategic points. Each stop contains
guestions that will aid students in identifying the relevant parts of the story. Students
should be provided with immediate feedback as to help them understand new
information correctly. Story maps activate prior knowledge before reading, help student
monitor comprehension during reading and summarize key ideas after reading. It is an

instructional device that reconstructs and builds schema.

In addition, story maps assist students in integrating previous knowledge with
existing knowledge (Keel, Dangel&Owens, 1999). This method connects the elements
so that students can better understand the beginning, middle and end of a story. Sorrel
(1990) stated that story maps help students clarify concepts, make predictions and
summarize key points. As a result, students are better able to give more comprehensive

explanations of the setting, characters, plot, problem and resolution of a story.

Studies show that graphic organizers, such as semantic maps, story maps and
concept diagrams,are effective tools in improving comprehension of students with LD
(Boulineau, Fore, Hagan-Burke and Burke, 2004; Kim et al., 2004). These graphic
organizers go beyond assisting in the acquisition of information but also help students to

develop, maintain and generalize skills (Boulineauet.al, 2004). Research has shown
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that teachers who use graphic organizers can significantly improve comprehension
skills of students with LD (Bulgren, Deshler &Lenz, 2007). Therefore, educators must
consider the use of graphic organizers as a means of aiding students derive meaning

from text (Duke & Pearson, 2002).

There is considerable evidence that graphic organizers are ideal methods for
presenting large amount of data in a simplified manner (Gallavan and Kottler, 2007)
Because of the magnitude of concepts in Social Studies, many educators struggle with
presenting ideas in the specified period of time. Research shows that limited time
equates to limited achievement. Therefore, graphic organizers are efficient ways to

maximize engage time and thus increase learning in Social Studies.

Gallavan and Kottler (2007)noted that “students become more motivated,
demonstrate faster short term recall and greater long-term achievement when
[graphic]organizers are used effectively in Social Studies” (p.117). Social Studies
lessons become more authentic and practical as students make relationship among
concepts. This empowers them to be strategic learners and independent thinkers. They
are able to make reasoned and informed decisions, share ideas and thus achieve the

goal of Social Studies; which is, to become competent members of society.

Graphic organizers make learning Social Studies content manageable. This
technique teaches students how to focus on the critical concepts by organizing and

summarizing key ideas. During Social Studies lessons, graphic organizers can be used
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in an unlimited number of ways. They can be used across the learning stages as well as

individually and in large groups.

Ellis (2004) highlighted several steps that educators can employ when using
graphic organizers. They must first explain how the organizer is used. In this way,
students will learn about both how content is organized and how the graphics work in
these visual strategies. Then, there must be modeling on how to use the method,
followed by guided practice. Guided practice can be done in several phases. First,
students practice as an entire class. Here the teacher and all students give ideas on
how to complete graphic organizer. Second, there can be small group practice, where
students learn from their peers. Lastly, students work with the organizer on their own

but get assistance when needed.

After using the graphic organizers, students will be ready to engage in
independent practice. Here, students have mastered the skill, and can complete and/or
create graphic organizers on their own. Teacher must follow this sequence for each
format introduced. However, it must be noted that graphic organizers must not be over
used as they can create boredom. Alternative formats must be used to keep students
interested in the Social Studies lesson. Ellis (2004) claimed that graphic organizers are
powerful ways to evaluate student’s understanding of content. Therefore, if this visual
technique is used sparingly and effectively, Social Studies teachers should expect to

see positive gains in students’ acquisition of content and thus, in school achievement.
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The teaching of Science is a rather challenging task for many teachers (Sorgo,
2006). This is so for many reasons. First, Science is a subject pregnant with abstract
concepts, units of measurements, graphs, experiments, application of ideas and
practical activities. Learning isolated facts do not equip students with the skills
necessary to be successful at the Science lesson. Because concepts are interrelated,
content may seem overwhelming to students with learning disabilities Second, many
students enter the Science classroom with preconceived notions of what things are and
how they work. Science is all around us and so this frequent encounter of concepts
leads to the development of many misconceptions. These misconceptions are based on
cultural beliefs, commercials, personal interpretations and religious beliefs. Third,
science textbooks contain difficult vocabulary and puzzling explanations of concepts
that make them problematic to comprehend (Kinniburg& Shaw, 2007). One way

teachers can combat these problems is through the use of graphic organizers.

Shmaefsky (2007) explained that graphic organizers such as concept maps
enhance the acquisition and application of scientific skills. A concept Map gives a visual
picture of the relationship among concepts. It stimulates students’ prior knowledge and
thus leads to authentic, meaningful learning. This approach assists students in
conceptualizing and remembering factual information. Moreover, it can be used as a
learning strategy where students solve problems inductively and deductively, actively

think through task, and apply information to everyday situation. Because this visual
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strategy can accomplish all those science goals in a relatively short period of time, it

should be implemented in Science classrooms.

Graphic Organizer in Mathematics

Zollman (2007) differentiate the four corners and diamond graphic organizers
differ from the traditional Polya's four-step mathematical problem-solving hierarchy in
terms of objectives. Zollman stated, “Obviously, the four corners and a diamond graphic
organizer is designed to help students understand the problem, devise a plan, carry out
the plan, and look back. However, by having the non-linear layout of the graphic
organizer, the student is not expected to do these "steps” in a hierarchical, procedural
order that some students misapply. It is the implementation process, how students form
their response that is the important aspect of the four corners and a diamond graphic

organizer.”

Zollman also emphasized that, “the pictorial orientation allows students to record
their ideas in whatever order they occur. If students first think of the unit for their final
answer, then this is recorded in the fifth, bottom-right area. This idea (the unit), then, is
not needed in the short-term memory because a reminder is recorded. If students first
think of a possible procedure for their answer, this is recorded in the third, upper-right
area. The four corners and a diamond graphic organizer allow, and even encourage,
students to use their problem-solving strategies in a non-hierarchical order. A student

can work in one area of the organizer and later work a different area. It also shows that

completing a problem-solving response has several different, but related,
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aspects.“Thus, students do not begin writing a response until some information or ideas
are in all five areas. The four corners and a diamond graphic organizer especially
encourage students to begin working on a problem before they have an identified
solution method. As in the four square writing method, the students then organize and
edit their thoughts by writing their solution in the traditional linear response, using
connecting phrases and adding details and relationships. The steps for the open
response write-up are as follows: (1) state the problem; (2) list the given information; (3)
explain methods for solving the problem; (4) identify mathematical work procedures;

and (5) specify the final answer and conclusions.

Moreover, the graphic portion of the organizer allows all students to fill in parts of
the solution process. It encourages all students to persevere—to "muck around”
working on a problem. Further, teachers quickly can identify where students are

confused when solving a problem by simply examining the graphic organizer.

Four Corners and a Diamond Graphic Organizer

A study done by Zollman (2009) also indicated that the use of graphic organizers
in math classes to be beneficial. Zollman utilized the four corners and a diamond
graphic organizer (FCD) to determine the effects on learning disabled and non-learning
disabled middle school students ability to solve open-ended response problems dealing
with math knowledge, strategic knowledge and math explanation problems. In his study,

Zollman identified a problem that is not only relevant to middle school math students,

but also low-level high school students. He indicated that, “typically low-ability students
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do not attempt to show any work in one or more response categories, while average-

ability students often have disorganized responses. Higher-ability students sometimes

skip steps in their explanations”. The hope was that the non-hierarchical layout of the

organizer would allow students to solve the problem naturally without worrying about

needing linear thinking. Through the use of pre and posttests Zollman found that the

use of the graphic organizer on math problems significantly improved performance for

all levels of students (learning disabled and non-learning disabled). The low ability level

students were at least trying and showing some work. Middle ability level students had

more organized work and high ability level students were better able to communicate

the way in which the problem was solved.

What What are sotne way
information are to solve the
you given’? trohlem ?
hat are you
QHV
What did you learn by
Try out your completing this
ideas. problem?

Figure 1.Four Corners and a Diamond Graphic Organizer (Adapted
From Zollman 2009).
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Implications of Graphic Organizer in Developing Students’ Performance

Various studies confirm the benefits of using graphic organizers in the classroom
in terms of helping students develop and process information (Drapeau (1999), Bellanca
(2007), and Willerman & Mac Harg (1991).The mere fact this is a method that has been
backed by such a strong body of evidence has imbued me with confidence that this
intervention will yield positive results. Graphic organizers are a way to help students
"grapple with core ideas of the content and develop sophisticated relational
understandings of it" (Ellis 2004). They help students to process information as opposed
to memorizing and stressing facts (Ellis 2004), which is what history, is predominantly
concerned with. Too often when we teach children in our particular content areas we
take a Scholar Academic approach and essentially leave the children to sort themselves
out and create their own knowledge as the all-knowing teacher shares his wisdom with
his impressionable and precocious students This strategy makes the information less
vague and ambiguous. It helps students focus on relevant details. As Ellis (2004) noted
it “reduces the cognitive demand on the learner”. Thus, the use of graphic organizers
increases the likelihood that students will retain the information presented. The ripple
effect is that there is more time for learning. As students are bombarded with less data,
more time is available to process new concepts. Consequently, students can become
more reflective and goal directed learners. The probability of being successful at the
learning task is enhanced. Success breeds confidence, and confidence leads to

increase attempts at difficult tasks. Science lessons include perseverance and inquiry
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skills. It can be concluded that graphic organizers help develop skills that may create

tomorrow’s scientists.

Ellis (2004) explained that graphic organizers help students become strategic
learners. This is the ultimate goal of teaching. As students learn new concepts and try to
make connections, they develop higher order thinking skills. In Science classes, these
skills are critical in planning and conducting experiments as well as in investigating
issues. Additionally, graphic organizers present content in a combination of ways-
visually, orally and aurally. This multiple presentation mode engages more students in
the Science lesson. Science class is filled with authentic experiences such as how
home appliances work, how the body functions, and the phases of the moon. Hence,
graphic organizers equip students with ways to understand and use resources in their
environment efficiently. Students will be better equipped to tackle today’s challenges as
well as those that await them in the future. The use of graphic organizers helps students

access Science information and maybe create a greater love for the world we live in.

Hutchison and Padgett (2007) noted that “great teaching is artful when students
get information into their memory in an organized fashion to facilitate later retrieval’.
Graphic organizers help achieve just that. Moreover, it assists students in dispelling
misconceptions; discovering meanings from difficult scientific words and formulating
connections between ideas. Therefore, teachers should make use of graphic organizers
because of its multiple benefits. This strategy motivates students to want to learn

Science and thus create a love for the subject.
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A study by Githua and Nyabwa (2007), indicated that the use of analogies
increased students’ success in solving mathematical problems in enhance learning.
They proposed six steps for creating and using GO for teachers which were state
objectives, oral presentation, integrative reconciliation, promotion of active reception

learning, encouragement to adopt critical approach, application to solution of problems.

According to Clark (2007), Graphic Organizer not only enable students to record
and categorize information, but also help students to understand difficult concepts,
generate thoughts, and identify connections between ideas. When used effectively,

these visual tools can have a positive impact on student achievement.

The study of Guanco(2007) entitled “ The effectiveness of Advance Organizers
on the Students’ Achievement in General College Chemistry” revealed that teaching
chemistry concepts using advance organizer can facilitate meaningful learning and can
enhance students’ achievement in Chemistry. It was also concluded that the Advance
Organizer method compared to the traditional lecture method was a better method in

teaching Chemistry concepts.

Zollman (2009) designed a classroom action research to investigate a problem
solving instructional approach by using GOs. The designed GO is use to teach how to
write essay writing in 5 steps. The five steps included the questions about what the
students need to find, what they already know, brainstorm the possible ways to solve

the problem, show the calculations, and the students’ conclusion or opinion about the

problem solving given. They found that GO helped students to construct content and
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strategic knowledge; improved their mathematical communication skills. Besides, GO
also helps students with all ability levels to produce more complete answer.

There were many articles and papers that had been written related to the usage
of graphic organizers in different educational capacities. Some of the most compelling
and informative research materials came from papers written by Samuel Leary, Renee

Ben-David, and Andrea Fisher.

In the study, Enhancing Comprehension through Graphic Organizers, (Ben-
David, 2002) there was a comparison between graphic organizer lessons and
assessment and linear note taking lessons and assessments. There were eight lessons
that were studied and this was performed with 16 students that had special needs. In
the results of the study it was found that there was no difference in the results for the
student learning gains. For all research done the average was about the same. Ben-
David mentioned that there possibly could have been a different outcome to the results
if the population size of the students had been larger or if the study was done on
general education students. The present used a large population size and show that
there was a difference between graphic organizer and traditional classroom lessons.
The article, Implementing Graphic Organizer Notebooks: The Art and Science of
Teaching Content, (Fisher, 2001) explained the various ways that graphic organizers
could be used to enhance teacher lessons. In this study there was no definitive data to
show student achievement, but Fisher made many classroom observations about
student interest and progression. She found that this graphic organizer approach

kgenerated more classroom discussion, and promoted student achievement. The presentJ
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study also found that graphic organizer instruction generated more student involvement
and promoted active learning. These things are all positive for student learning and
achievement and the reflections of found in the Fisher 2001 study were very similar to

the results found in my study.

The Leary study on Thinking Maps (1999) was one of the most influential papers
in preparation for this study, but it too found that there was no significant difference in
the use of Thinking Maps on student achievement for standardized tests. Leary’s study
centered on the use of the Thinking Map techniques, but not necessarily the teaching
interactions and student engagement that make graphic organizers work effectively.
Just the use of graphic organizers without the teacher interaction and student
participation would probably not yield a significant gain, in the present study the graphic
organizers were not just used passively. The graphic organizer lesson was a whole
exercise that integrated student and teacher involvement. This method of teaching

showed a significant gain in mathematics performance of the students.

Synthesis

It can be noted from the discussion of related literature that there is a strong
relationship between the teaching strategies of the teacher and the student's
achievement. The researches supported that the use of advance organizer can
contribute to the performance of the students in mathematics. It can also be seen in
other subjects that the used of Graphic Organizer is an effective strategy since it can be

bridge between new learning and related knowledge. One study closely related to this
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research is the study done by Ward (2005).1t can be noted from their study that graphic
organizer is an effective tool to properly apply reading strategies to the text in order to
extract the crucial information needed to solve the given problem. The present used the
graphic organizer. Another closely related to this research is the study done by Guanco
(2007). It can be noted from her study that advance organizer was a better teaching in
method in chemistry than the traditional lecture method. The present used the strategy

in College algebra class.

The reviewed literature and studies were deemed relevant to the present study
since researcher was able to get ideas on how graphic organizer in a regular class was

conducted.
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Chapter 1lI
METHODOLOGY

This chapter describes the methods of research, the respondents of the study,
the instruments used in gathering data and the statistical treatment applied to analyze

the data.
Research Design

The study used the quasi-experimental design of research specifically the non-
equivalent comparison group pretest-posttest design. Quasi-experimental is to test
causal hypotheses about manipulable causes-as well as many structural details, such
as the frequent presence of control groups and pretest measures, to support a

counterfactual inference about what would have happened in the absence of treatment.

Quasi-experimental research could be described as a best attempt at an
experiment when it is impossible, or not reasonable, to meet all the criteria of a true
experiment. This type of research is typically identified as being void of randomization of
either subjects or treatment and/or the lack of comparison groups (Gribbons and
Herman, 1997). Meanwhile, Prater (1983) describes quasi-experimental research to be
a design with the intent to be as much like a true experiment as possible. The two
traditional platforms are: (1) matching studies, in which participants are compared with

individuals that are comparable on variables of interest that do not receive the
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intervention; and (2) interrupted time series, in which observations made prior to an
intervention are compared again and additional observations are made after the
intervention has happened. These types of studies present themselves in various

formats.

On the other hand, Dawson (1997) reaffirm his Plater’s as he asserts that the
general goal of quasi-experimental research is to investigate cause and effect
relationships. This approach to research allows for greater understanding of program
features and practices. Because there is a loss of control in the quasi-experimental

design, it is necessary for the researcher to decide what and when to measure.

In this study, quasi-experiment was the most appropriate to use because it
determined whether the Four Corners and a Graphic Organizer has the intended effect
on the mathematics performance of the experimental group. This is a method of
systematic observation of two groups of students, one is the experimental group and
the other is the control group. The use of Four Corners and a Diamond Graphic
Organizer was implemented to the experimental group as the lesson progressed. The
two groups were given a pretest at the start of the lesson and the posttest upon

completion of the lesson.
Participants of the Study

The study involved the two sections of first year students enrolled in College

Algebra School Year 2014-2015 at STI Ortigas- Cainta under the Bachelor of Science in
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Section Female Male Total
BT101A 7 25 30
BT102A 10 28 33

Information Technology (BSIT) degree program during the first semester of SY 2014-

To avoid extraneous variables the participants of study were selected from eight

control group.

Convenience Sampling was used by the researcher which is a non-probability

Research Instruments

accessibility and proximity to the researcher.

sections handled by the researcher, matching was done among the number of students,
utilizing the ranking method. From the rank order list, the first two subjects were drawn.

One of them was randomly assigned to the experimental group and the other to the

sampling technique where subjects are selected because of their convenient

Instruments that were used in this research study are Mathematics Performance

and Mathematics Graphic Organizer.

Test, interview guide, reflective journal student work samples, surveys, daily quizzes
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Performance Test in Mathematics

The test was used as pre-test and post-test. It was developed by the researcher
(Appendix C). To ensure a good distribution of topics tested, a table of specifications
(TOS) was constructed. The purpose of a TOS was to identify the achievement domains
being measured and to ensure that a fair and representative sample of questions
appear on the test. It allows the teacher to construct a test which focuses in the key
areas and weighs those different areas based on their importance. Moreover, it provides
the teacher with evidence that a test has content validity and that it covers what should

be covered.

The initial draft of the instrument consists of 35 items and it was evaluated by
three mathematics teacher (where the researcher is presently teaching) and to the
thesis adviser (Appendix B)). The researcher created a survey form using a 10-item
likert rating scale to the check the validity and reliability of the teacher made test. Once
the scores of 5 teachers reached the arithmetic mean of 2.61 and above, the test has
now face and content validity. The validity of the actual test was evaluated mainly in
terms of its content. The first draft was administered in the second year students of STI
College. After pilot testing, checking answer sheets followed. Answer sheets of the
students were used for Item Analysis. Items with discrimination index of less than or
equal to 0 were disregard. The final form consists of 30 items with 10 items in

remembering, 9 items in understanding, and 11 items in applying.
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Interview Guide or Protocol

To determine the result that graphic organizers had on the students’
understanding of mathematics, confidence, ability to access prior knowledge, and
teacher awareness of progress, the teacher conducted interviews with students to gain
more detailed insight into their thought process. The interview guide consists of 3
guestions that require the respondents to give their opinion regarding the effectiveness
of the Graphic Organizer. Student interviews occurred twice throughout the course of

the study, once at the beginning and once at the end (Appendix J).

Daily Quizzes

Daily quizzes were given to students approximately every other day during the
Unit to help students assess what they know and need more practice with, and to allow
the teacher to see which topics require more time. By giving daily quizzes during this
unit, the teacher was able to assess the progress that is making toward carrying over

prior knowledge into future units.

Reflective Journal

By keeping a reflective journal the teacher was able to track her observations of
student progress throughout the study and determine whether or not she is more aware
of student progress through the students’ use of graphic organizers. She recorded

observations of class discussions that took place during use of the graphic organizers

and observations of students using the graphic organizers on a daily basis.
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The Four Corners and a Diamond Graphic Organizer

The Four Corners and a Diamond Mathematics Graphic Organizer was adopted
from Zollman (2009). This graphic organizer has five areas: What do you need to find?
What do you already know? Brainstorm possible strategies to solve this problem. Try
your ways here. What things do you need to include in your response and what
mathematics did you learn by working this problem? The template for the Four Corners
and a Diamond Mathematics Graphic Organizer can be produced using a blank piece of
paper. The paper is folded to make four corners by folding the paper horizontally and
then vertically. The inner corner of the paper is folded up and when unfolded, the paper
has four corners and a diamond on the center. The students can use each of the four
corners to describe how they do the following steps in solving math problems:
understand the problem, devise a plan, carry out a plan and look back or evaluating the
task done. In the implementation, the most important aspect is how a student from his

or her response (Appendix L).

The Perception Questionnaire

The students’ perception questionnaire consists of 5 questions developed for the
study based on the similar instruments from Abalon (1998)(Appendix H). The word
“science” is changed to “mathematics” in all the five questions. The questionnaire
requires the respondents to give their opinion regarding the use of Advance Organizer

by putting a check mark on the appropriate column provided opposite each item. The
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guestions are answerable by either strongly agree (5), agree (4), undecided (3),

disagree (2), strongly disagree (1). The scale below was used for the descriptive rating.

Data Gathering Procedure

Numerical Rating

4.20-5.00
3.40-4.19
2.60-3.39
1.80-2.59
1.00-1.79

Descriptive Rating

Strongly Agree
Agree

Undecided
Disagree

Strongly Disagree

The researcher sought permission from the head office of STI Ortigas-Cainta to

conduct the study in First Year students of Bachelor Science in Information and

Technology.

Phase | — Pre-Experimental Phase

The lesson started with some interesting and challenging exploratory activities

that made the students aware of what is going to happen or where the said pre-activities

would lead to through meaningful and relevant real life content.

Pretesting was done on September 1, 2014. Before the test administration, the

researcher informed the students from both the experimental and control groups that

one purpose of the test is to determine their entry knowledge about operations on

polynomials, solving for roots: factoring quadratic polynomials.

.
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No advance discussion was made by both teacher and students about the

covered topics. The pretest, consisting of the said exam was one hour.
Phase II- Experimental Phase

During the conduct of the experimental phase, the experimental group used the
graphic organizer as the lesson progressed. The two sections of the subjects were

taught operations on polynomials, special products and factoring.

BT101A (Control Group) were exposed to the traditional teaching strategy. Same
instruction was given to the group excluding the use of Four Corners and a Diamond
Graphic Organizer.

BT102A (Experimental Group), on the other hand were introduced to the use of

the Four Corners and a Diamond Graphic Organizer as the lesson progressed.
Phase Ill- Post Experimental Phase

After the treatment, a post-test was administered to the two groups. Results of
this test were tabulated and were compared with the pre-test results. The mean score
were computed and statistical test was employed to analyze the effect of the Four
Corners and A Diamond Graphic Organizer on the performance of the students in
Mathematics.

The Students’ perception questionnaires were given to the students in the

experimental group to determine their perception on the use of Four Corners and a
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Diamond Graphic Organizer. The mean scores were computed per item in the

guestionnaire to evaluate the mean response of the students for each item. After

analyzing the result of the perception survey, the comments of the students in the

guestionnaire were summarized. Students were interviewed to confirm the results of the

response of the qualitative analyses.

Time Table on the Conduct of the Study

Topic Duration Activities Output
Lesson 1 2 days Discussion Quiz
e Basic concepts of polynomials Recitation FCDGC
Seatwork Journal
e Adding and Subtracting of polynomials
Lesson 2
e Multiplying and Dividing of polynomials
Lesson 3 2 days Discussion Quiz
e Types of Special products Recitation FCDGC
-product of two binomials Seatwork Journal
-square of binomial . _ .
-product of sum and difference 2 days Discussion Quiz
Recitation FCDGC
Lesson 4 Seatwork Journal
e Types of Special products
- Cube of a binomial
- Special case of product of binomial
and trinomial . . .
- Square of a trinomial 3 days Discussion Quiz
Lesson 5 Recitation FCDGC
- Types of Factoring Common Seatwork Journal
monomial factoring
- Difference of two squares ] ]
3 days Discussion Quiz
Lesson 6 Recitation FCDGC
e Types of Factoring Seatwork Journal
-Sum and difference of
two Cubes ) )
- Perfect square trinomial 4 days Discussion Quiz
- Other trinomial Recitation FCDGC
- Factor by grouping Seatwork Journal

~
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Data Analysis Procedure

The following indicators were used to evaluate the development on the students’

performance in mathematics:

Mean and Standard Deviation. The pretest and posttest scores of the
participants in performance in mathematics and students’ perception
guestionnaire.

t-test for dependent samples. This was used to compare the pretest and
posttest mean scores of the control and the experimental group.

t-test for independent samples. This was used to compare the posttest mean

score of the control and experimental group.

All statistical analyses were processed using the SPSS version of the software

and Microsoft Excel (Appendix N).
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Chapter IV

Presentation, Analysis, and Interpretation of Data

This chapter deals with the presentation, analysis and interpretation of data

according to the problems formulated in the study

Problem 1: Is there a significant difference between the pretest and posttest mean
scores in Mathematics performance test of the following groups?
1.1 control group

1.2 experimental group

Table 1 presents the mean achievement scores of the experimental group before

and after the experiment.

Table 1. Pre and Post Mathematics Performance Test of the Experimental Group

Mean SD
Pretest 13.52 4.360
Posttest 20.15 4611

The experimental group has a mean score of 13.52 before and a mean score of
20.15 after the experiment. As shown in the table the mean score of the experimental
group has increased by 6.63. This result confirms the findings of Zollman (2009) that the

use of Four Corners and a Diamond Graphic Organizer is an extremely useful

instructional method in the middle grades mathematics classroom.
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Table 2. Pre and Post Mathematics Performance Test of the
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Mean SD
Pretest 13.57 5.864
Posttest 15.37 4.958

Achievement test.

2.1 pretest

2.2 posttest

of the control and experimental groups in the following?

Table 2 presents the mean achievement scores of the control group and after the

The control group had a mean score of 13.57 before and a mean score of 15.37
after the experiment. It was observed in this analysis that in the post-test in
achievement in Mathematics, the mean of the experimental group had a dramatic
increase. In contrast to the control group, where achievement in mathematics increased

slightly, the experiment group showed a considerable improvement in Mathematics

Problem 2: Is there a significant difference between the mathematics performance

~
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Posttest 15.37 | 4.958

Mean | SD | df t P- Interpretation
value
Pretest 13.57 | 5.864
58 | -1.283 | 0.204 Not Significant

Diamond Graphic Organizer.

experimental group.

\_

Table 3 shows the difference between the pretest and posttest mean scores of

Table 3.t-test for the Difference between the Pre-test and Post-test Mean Scores
of the Control Group

The finding shows that there was no significant difference between the performance
of the students who did not use the Four Corner and a Diamond Graphic Organizer
since the p-value of 0.204 is greater than the alpha value of 0.05 that led to the
acceptance of the null hypothesis. Thus, there was no significant difference between

the pre and post test results of the students who did not use the Four Corner and a

Table 4 shows the difference between the pretest and posttest mean scores of the

~
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Table 4. t-test for the Difference Between the Pre-test and Post-test Mean Scores
of the Experimental Group

Mean SD df t P-value Interpretation

1352 | 4.360
64 | %0071 4000 Significant

20.15 4.611

The findings revealed that there was a significant difference between the
performance of the students who use the Four Corner and a Diamond Graphic
Organizer since the p-value of 4.91x10® was greater than the alpha value of 0.05 that
led to the rejection of the null hypothesis. Thus, there was a significant difference
between the pre and post test results of the students who use the Four Corner and a
Diamond Graphic Organizer.

This implies that the students who were exposed to the Four Corners performed
in the performance test better than the students who were not exposed to the organizer.
The standard deviation of the control group was higher than the standard deviation of
the experimental group, which means that the scores of the students under the control
group are most scattered around its respective mean than the score of the students
under the experimental group. These results are consistent with other researcher
Guanno(2007) who found the effectiveness of advance organizer and there is a
significant difference in the use of Advance Organizer on student achievement in

General College Chemistry.

.
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Table 5 shows the comparison between the pretest mean scores of the control

Table 5. Comparison Between the Pretest Mean Scores of the Control and

Experimental Groups in the Mathematics Performance Test.

Mean | SD _Mean df t- b- Interpretation
Difference value | value
Experimental | 1555 | 4360 1.85 61 | 0.039 | 0.968 | Not Significant
Control 15.37 | 4.958

The findings revealed that the differences between the pretest scores of both

groups in the Mathematics Performance Test are not significant. These results clearly

indicate that the students in the control group are comparable with the students in the

experimental group in terms of the performance test in mathematics.

and experimental groups in the Mathematics Performance Test.

-

Table 6 shows the comparison between the posttest mean scores of the control
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Table 6. Comparison Between the Posttest Mean Scores of the Control and

Experimental Groups in the Mathematics Performance Test.

Mean SD Mean df t- P-

. Interpretation
Difference value | value P

Experimental | 5515 | 4611 | 4.85 |59 |-3.955| 0.000 | Significant

Control 15.37 | 4.958

The findings of the posttest revealed that both groups’ mean score increased.
However, the score of the posttest of the experimental was higher than the control
group. This implies that the students who were exposed to the Four Corners and a
Diamond Graphic Organizer performed in the mathematics achievement test are better

than the students who were not exposed to the organizer.

These results supported the findings of Zollman (2009) who found that the use of
graphic organizer on math problems significantly improved performance for all levels of
the students.

Problem 3: How do the students perceive the use of four corners and a diamond

graphic organizer?

To answer the question on the perception on the use of the Four Corner and a

Diamond Graphic Organizer, thirty three students under the experimental group were
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asked to answer on a perception questionnaire on how they find the Graphic Organizer

as part of their lesson in Math.

Table 5. Distribution of Percentage and Mean on Students’ Perception on the Use
of Four Corners and a Diamond Graphic Organizer

Descriptive

Indicators Mean Rating

1. The use of Graphic Organizer helps
explain c¢learly the concepts 4.12 Agrees
presented in Mathematics,

. The Graphic Organizer helps
provide enough information to
teach the relationship among the
concepts in Mathematics.

3. The use of Graphic Organizer

facilitates learning in 4.58 Strongly Agree

Mathematics

[§S]

4.03 Agrees

4. The use of Graphic Organizer
motivates students to clearly
understand the concepts being
taught in the lesson

4.36 Strongly Agree

5. The Graphic Organizer is easy to
follow compared to the other
strategies used in teaching
Mathematics.

4.88 Strongly Agree

Over—all Mean 4.40 Strongly Agree

An overall mean of 4.40 was computed which indicates that majority of the
students strongly agree that the Graphic Organizer help facilitate learning in

Mathematics.

Table 6 shows the interview results on the perception of the experimental group
towards graphic organizer.
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Table 6. Interview Results on the Perception of the Experimental Group towards
Graphic Organizer

Interview Questions

Positive
Respon=se

Neutral

Negative
Response

Frequen
oy

Percent

Frequen
cy

Percent

Frequen
oy

Percent

1. Do you think that
the Four Corners and
a Diamond Graphic
Organizer has helpsd
you in learning
mathematics?

28

84.85%

5.05%

[ 5]

L.03%

~

2. Do you think that
the Four Corners and
a Diamcnd Graphic
Organizer has
improved your
ability to
communicate
mathematically?

T5.76%

15.15%

S.09%

3. Do the Four
Corners and a Diamond
Graphic Organizer
allocws you
demcnstrate what you
knew mathematically?

26

T8.79%

18.18%

[}

.03%

4. Do you think that
the Four Cornsrs and
a Diamond Graphic
Organlzer 1s an
effective tool in
learning?

28

84.85%

9.05%

[ ]

L03%

Average

27

81.06%

12.88%

4.54%

An average of 27 out of 33 students or 81.06% responded positively on the use

of graphic organizer in the conduct lessons in mathematics. This implies that majority of

the students perceived that the use of graphic organizer can helped them learn

mathematics better. On the other hand, an average of 4 out of 33 students or 12.88%

were neutral on the use of graphic organizer, and an average of 2 out of 33 students

responded negatively to the use of graphic organizer. According to the interview results,

\_
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students do find that graphic organizer improved their ability to communicate

mathematically. Zollman(2009) support the findings that graphic organizer helped
students to construct content and strategic knowledge; improved their mathematical
communication skills. Most of the students indicated that the four corners and a
diamond graphic organizer is an effective tool in learning. This result was supported by
Clark (2007) who found that graphic organizer was not only enable students to record
and categories information, but also help students to understand difficult concepts,

generate thoughts, and identify connections between ideas.
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CHAPTER V
Summary, Conclusion and Recommendation

This chapter discusses the summary of the study, the conclusions derived from

the findings, and the corresponding recommendations.

Summary

The objective of the study is to develop the students’ performance in
mathematics using the four corners and graphic organizer on the mathematics
achievement of the selected first year students of STI Ortigas-Cainta. The study used
the four corners and a diamond graphic organizer as an instrument strategy employing

the quasi-experimental design specifically the non equivalent control group design.

The study introduced and utilized the Four Corners and a Diamond Mathematics
Graphic Organizer devised by Zollman (2009) to a group of First Year College of STI-
Ortigas Cainta. A total of 63 freshmen students enrolled in College Algebra during the

first semester of S.Y. 2014-2015 from two sections were the participants of the study.

The different instruments that were used in this research study are Mathematics
Performance Test, interview guide, reflective journal, students’ work sample, surveys,
daily quizzes and Mathematics Graphic Organizer. Data on the students’ mathematics

performance test and students’ perception on the use of the Four Corners and a
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Diamond Graphic Organizer were computed and analysed through the use of SPSS

version of the software and Microsoft Excel.

Findings

The following are the findings of the study.

1. The mean mathematics performance of the experimental group in the pretest is
lower than the control group. This means that the experimental and control
groups are comparable.

2. The mean mathematics performance of the experimental group in the posttest
was higher than the control group. This implies that the students who were
exposed to the Four Corners and a Diamond Graphic Organizer performed in the
Mathematics Achievement test is better than the students who were not exposed
to the organizer.

3. There is no significant difference between the performance of the students and
the pre and post test results of the students who did not use the Four Corner and
a Diamond Graphic Organizer.

4 . There is a significant difference between the performance of the students and the
pre and post test results of the students who use the Four Corner and a Diamond
Graphic Organizer.

5. Majority of the students perceived that the graphic organizer helps them
consolidate their ideas in certain mathematical concepts. The students agreed on

the idea that the use of the graphic organizer helped them recall what they had

~

J




Philippine Normal University >

National Center for Teacher Education AN

learned in the past and increase their confidence in mastering important

concepts. Furthermore, the students also felt that using graphic organizer makes
learning mathematics more meaningful.

6. Majority of the students responded positively on the use of graphic organizer in
the conduct lessons in mathematics. This implies that majority of the students
perceived that the use of graphic organizer can helped them learn mathematics

better.

Conclusions

The findings of the study, the following conclusions were drawn.

1. The use of the Four Corners and Graphic Organizer is an effective assessment
to improve the mathematics achievement of the students.

2. Both the traditional learning situation and the used of the Four Corners and
Graphic Organizer can develop students’ performance in mathematics. However,
the increase in the mean score of the students under graphic organizer is greater
than that of the control group.

3. The use of the Four Corners and a Diamond Graphic Organizer can improve

students’ perception toward mathematics.

Recommendations

The results presented the significant effect on developing students in mathematics

using the four corners and a diamond graphic organizer. Referring to the findings of this

S

\

tudy, the following implementations are recommended.
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. Continue to use the graphic organizer in developing the students’ performance in
mathematics. Graphic organizer work to make mathematics learn better and
therefore are valuable tools.

. Teacher must be encouraged to use the graphic organizer as

one of their teaching strategies to improve the performance the students in
learning Mathematics.

. Researchers may conduct studies relating on the effect of graphic organizer to
the students performance in Mathematics.

. Further studies can be conducted to investigate the effectiveness of graphic

organizers, self-esteem and academic motivation for different subjects.
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Appendix A
LETTER OF APPROVAL

September 1, 2014
Katherine P. Aporo
Deputy School Administrator
STI —OrtigasCainta
Dear Madam:

lam graduate student taking up Master of Arts in Teaching Mathematics at the
Philippine Normal University-Manila. | am currently working on my seminar paper entitled:
“‘Developing Students performance using the Four Corners and a Diamond Graphic
Organizer”. In line with this, | would like to ask permission from your good office to conduct
my study at STI Ortigas-Cainta.

| intend to have the students in BT102A and BT102P as the sample respondents in
my research study.

| am hoping for your consideration regarding this matter.

Respectfully yours,
Ma. Kristina G. Garcia
Noted:

Dr. Rene R. Belecina
Seminar Paper Adviser

Ruby B. Reyes
Academic Head
Approved:

Katherine P. Aporo
Deputy School Administrator
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Appendix B

Mathematics Performance Test
(First Draft)

Directions: Choose the correct answer. Write the letter of your choice before the
number.
1. Which of the following is a monomial?

1
a. —
X

b. Jx c. rix? d. =+1

2.What is the degree of—2°?
a. 0 b.1 c.2 d.3

3.Which of the following is a polynomial?

1
1 =
a. x--= b. x++/x C. x2+x—E d. x3

4 What is the difference when -3x+5y is subtracted from -4x -5y?

a. X b. —x c. —x-10y d. —x+10y
5. Which of the following is a square of ex—z:?

a. 9x*-6x+4 b. 9x? -4 C. 9x°+4 d. 9x*-12x+4

6. What is common monomial factor of 9xy®and 27x*y?

a. 3xy b. 3x%y* c. 9xy d. 9xy*

7. Which of the following can be a product of sum and difference of two
numbers?
a. x>-125 b. x> —4x+4 c. x> -149 d. 16x* -25

~

J
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8. Which of the following is a perfect square trinomial?
a. x*-x+4 b. x> —2x—-4 c. x> +4x+4 d. x> -4
9.What kind of factoring is applicable to @€x+4 ®x—4 2

a. Cube of a binomial c. Sum and difference
b. Square of a binomial d. Perfect square trinomial

10. What is the common monomial factor of 5x* +5y*?
a. X b.y c.5 d.-5
11. What is the product of (2x-y?) (x+3y?)?
a. 2x*+5xy?-3y* c. 2x*-5xy?-3y*
b. 2x%-5xy*+3y* d. 4x*-5xy>-3y*
13. What is the quotient and the remainder of
€« +3x+5 ; €-32

a. xXx+6 r.23 C. X+6 r.-13
b. x+6 r.13 d. Xx+6 r.-26

13.What are the factors of x> =972
a. €+37 b. €-37 c. €+3%-3 d. x€+3
14. What is the difference when —x?+5x from 6x°+x—2 ?

a. —5x*>+6x+2 c. 5x% +6x
b. 5x®+6x-2 d. —7Xx+4x+2

15.Factor 42a°b +48b* completely.

a. 7a°b c. 14b?
b. 7b? d. 14ab
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16. What is the product of @x—5y $x+7y ?
a. 16x” +26xy—35y? C. 16x* —26xy — 35y
b. 16x* +54xy—35y? d. 16x* —54xy —35y?
17. What are the factor of 6x*-4ax-9bx+6ab?

a. (6x2-4ax)(9bx-6ab) C. (2x-2a)(3x-3b)
b. (2x-3b)(3x-2a) d. (2x+2a)(3x+3b)

18. What are the factors of x? +11x+187?

a. €-2&+9 c. «-2%-9
b. &+2 &+9_ d. «+2 &-9_
19.Which of the following statement is true for a perfect square trinomial?
I. Thefirstis a perfect square
II. The middle termis twice the product of the 1°and last term
III. The middle term is the product of the 1% and last Term

IV. The last term is a perfect square

a. LI c. LILIV
b. LILIV d. Il and IV only

20. What do you call a two term polynomial?

a. Binomial c. trinomial
b. Monomial d. Multinomial
. . 43*
21.What is the simplest form of Zab ?
a. 2 b. 2a c.2b d. 2ab
2
22 What is the reduced term of 15x 3y’?
48y
5x 5x° 5x° 4 15x

: C. :
16y 16y 48y° 48y
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23.The side of a square is 6x+4.What is its area?

a. 36x>—-48x-16 c. 36x° +48x—16
b. 36x?—48x+16 d. 36x* +48x+16

24 Which of term completes the mathematical sentence
€C-1%&y+1 =x2y?+_ -1

a. Oxy b. xy C. 2xy d. 2x%y?

15x+25y+5 5

25. What is the simplest form of c

a. 3x+by b. 3x+5y+1 c. 3x+5 d. 15x+5y +1

26. The area of the rectangle is x* +6x+5, whose length is x+5, what is its
width?

a. x+1 b. x+2 C. X-2 d. x+4

24xy +12y +6y° R
_3y ’

27. What is the simplest form of

a. —-8x+4y b.-8x-4-3y C. 3x+5 d. 8x+5y+1
28. What is the product of 3(2y+3)(2y -3) ?

a. 4y?-9  b.8y?*+27 C.12y?—27 d. 24y?-27
29.What kind of factoring is applicable to  8x® —60x?y +150xy? —125y®?

Cube of a binomial
Factoring quadratic trinomial
Perfect square trinomial
Square of a binomial

coow

30.What is the sum of €ab’c+2d® and €b%ac—d?® ?

a. 2a’bc b. 2ab?c—d® c.8ab’c—d?® d. 8a’bc—3d?
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31. What is the common factor of 9a(x-2) + 5(x-2)?
a

b. 9 b. 9a c. 2a d. (x-2)

32. Which of the following is true?

a. a’-2ab+b’=€+b’

c. a®—b®=€@+b %> —ab+b?
b. a?-b*=€-b’

d. a? +ab? =a62+b2:

33.What is the sum of (3x -2y)and (-3x -2y)?

a. -4y b. -6x+ 4y c.-6x -4y d. 4y
34. What is the product in multiplying two monomials?

a. Binomial

c. Trinomial
b. monomial

d. Multinomial

35. What are the factors of 9x? —121 ?

a. €x+11°

c. €x>—11 &+11_
b. €x+11 ®x—11

d. €x-11®x-11
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Appendix C

Mathematics Performance Test
(Final Draft)

Directions: Choose the correct answer. Write the letter of your choice before the
number.

1. Which of the following is a monomial?

a. 1 b. V/x c. r’x? d. 1
X X
2.What is the degree of —2°?
a. 0 b.1 c.2 d.3

3.Which of the following is a polynomial?

1 1
a. x—= b. x++/x C. x2+x—E d. x3
X

4 What is the difference when -3x+5y is subtracted from -4x -5y?

a. X b. —x c. —x-10y d. —x+10y

5. Which of the following is a square of ex—z:?

a. 9x*-6x+4 b. 9x? -4 c. 9x%+4 d. 9x®> —12x+4

6. What is common monomial factor of 9xy®and 27x*y?

a. 3xy b. 3x°y* c. 9xy d. 9xy*

7. Which of the following can be a product of sum and difference of two
numbers?
a. x>-125 b. x* —4x+4 c. x*-149 d. 16x*-25

8. Which of the following is a perfect square trinomial?

a. xX>’—x+4 b. x? -2x-4 Cc. X°+4x+4 d. x*-4
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9.What kind of factoring is applicable to @€x+4 ®x—4 7%

a. Cube of a binomial c. Sum and difference
b. Square of a binomial d. Perfect square trinomial

10. What is the common monomial factor of 5x* +5y*?
a. X b.y c.5 d.-5

11. What is the quotient and the remainder of &> +3x+5} «-32

a. Xx+6 r.23 C. X+6 r.-13
b. x+6 r.13 d. Xx+6 r.-26

12.What are the factors of x> —97?
a. €+3° b. «-37 c. €+3&-3 d. x€+3
13. What is the difference when —x?+5x from 6x2+x—2 ?

a. —5x*>+6x+2 c. 5x% +6x
b. 5x®+6x-2 d. —7x+4x+2

14.What is the sum of €ab’c+2d° and €b%ac—d?® ?
a. 2a’bc b. 2ab?c—d? c.8ab’c—d® d. 8a’bc—3d?
15. What are the factors of x? +11x+187?

a. €-2&+9 c. -2 %9
b. &+2 %+9 d. €«+2%-9

16.Which of the following statement is true for a perfect square trinomial?
I.  The firstis a perfect square
ll.  The middle term is twice the product of the 1% and last term
.  The middle term is the product of the 1% and last term
IV. The last term is a perfect square

LI c. LILIV
LILIV d. Il and IV only
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.

17. What do you call a two term polynomial?

a. Binomial C. trinomial
b. Monomial d. Multinomial
2
18.What is the simplest form of 4; ?
a
a. 2 b. 2a c.2b d. 2ab
2
19. What is the reduced term of 15x 3y ?
48y
5x. ﬁ c 5x° d 15x
16y " 16y " 48y° " 48y

20.The side of a square is 6x+4. What is its area?

a. 36x°-48x-16 c. 36X +48x—16
b. 36x?-48x+16 d. 36x* +48x +16

21.Which of term completes the mathematical sentence
€C-1%&y+1 =x2y?+_ -1

a. Oxy b. xy C. 2xy d. 2x?y?

22. What is the simplest form of Dx+25y+5 ?

b. 3x+5y b. 3x+5y+1 ¢. 3x+5 d. 15x+5y+1

23. The area of the rectangle is x* +6x+5, whose length is x+5, what is its
width?

a. x+1 b. x+2 C. X-2 d. x+4
24. What is the product of 3(2y+3)(2y -3) ?

a. 4y>-9  b.8y*+27 c.12y2-27 d. 24y? 27
25.What kind of factoring is applicable to  8x® —60x*y +150xy* —125y°®?

a. Cube of a binomial
b. Factoring quadratic trinomial




c. Perfect square trinomial
d. Square of a binomial

26. Which of the following is true?

a. a’-2ab+b”®=@+b’ c. a®—b®=€@+b %> —ab+b®
b. a?-b*=€-b’ d. a>+ab’ =a€’ +b*

27.What is the sum of (3x -2y)and (-3x -2y)?
a. -4y b. -6x+4y c.-6x-4y d. 4y
28. What is the product in multiplying two monomials?

a. Binomial c. Trinomial
b. monomial d. Multinomial

29. What are the factors of 9x? —121 ?

o €x+117 c. €x*—11 §+11_
a. €x+11®x-11 d. €x-11®x-11

30. What is the product of €x—5y ®x+7y ?

a.16x* + 26xy —35y? C. 16x* — 26xy — 35y
b.16x* +54xy —35y° d. 16x* —54xy —35y?
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Table of Specification for the Mathematics Performance Test

Eenenbering

Underztanding

Zpplying

Total

Basic Concept on 1,2,3,17,28 S
prolynomial=
Cperations on 4,183,159 11,13,14 ]
rolynomial= 22,24, 27
¢ IHddition
¢ Subtraction
¢ Multiplication
¢« Division
Special Products 9,25 5,12 20,23, 30 7
¢ Product of two
binomials
&« Soguare of a
binomial
¢ Product of zum
and difference
¢ Cube of a
binomial
Factoring 7.8, 1 6, 10,21, 26 15,28 g
¢ Common monomial
¢ Difference of
TWO Sguares
¢ FPerfect aguare
trinomial
&« Sum and
difference of
two cubesz
Total 10 ] 11 30
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Appendix E
ITEM ANALYSIS

ITEM ANALYSIS

Mo of students = 28
Students
tem 451 [s2 [s3 [s4 [s5 [s6 [s7 [ss [s9 [s10]s11]s12]s13]s14]s15]s16]s17]518]519]500[521]522] 523] S24] S25] S 28] 527]523] Test Item Analysis
Lower Upper Nsofyc Df  Dc Item #Decision

1 1 ] 1 1] 2 1 % 9% 6 1 R
2 1 1 1 1 1 1 1 "2 m® 7 2 R
3 ] |1 "% a2 3 R
4 1 1 1 1 1 "3 ®m 5 a4 R
5 1 1 1 1 1 1 "2 m® a1 5 &
6 1 1 1 1 "u 8 a2 s R
7 1 1 1 1 1 "3 9 5 7 R
8 1 1 1] 1 1 1 1 1 1 1 1 "17 6 5 8 R
9 1 1 1 1 1 1 "2 ® § 3 R
1w |1 1] 1 1 "u 8 4 w0 R
1 1 1 1 1 1 1 "2 om0 u o
n 1 1 1 1 1 "1 1 1 R
3 1 1] 1 1 1 1 1 "un o 3 o1 R
1w |1 1 1 1 1 11 "n 7 w1 R
5 | 1 1 1 1 1 1 1 1 " 7 2 15 D
6 |1 1 1 1 1 1 1 "a 155 15 R
17 1 1 1 1 1 "3 ®m 1 17 D
18 1 1 1 1 1 1 1 "u 155 1B R
B 1 1 ] 1 1 1 1 "un 75 3 19 R
0 |1 11 1] 1 1 1 1 1 9 s 5 20 R
n | 1 1| 1 1 1 11 "u o’ 3 0 R
2 1 1 1 1 1| 1 "2 w2 2 =&
3 1 1 1 1 1 1 "2 m™ 2 13 R
m | 1 1 1 1 1 1 1 1 " M s 4 R
25 1 1 1] 1 1 1 1 1 1 "19 e 1 25 R
% | 1 1 1 1 1 1 "2 1™ 2 1 R
27 1 1] 1 1 1 1 1 1 "o 70 2 b
2 | 1 1] 1 1 1| 1 "2 1 "2 22 R
29 1] 1 1 1| 1 1 1 1 "o 76 23 R
30 | 1 1 1 1 1| 1] 1 1 "2 72 33 D
31 1 1 1 1 1 1 1 1 1 "o 71 ;R
32 | 1] 1 1 1| 1 1| 1 1 "19 & 8 32 R
3 | 1] 1 1 1 1 1 1 1 1 " 7m 3 33 R
34 1| 1 1| 1 1 "19 e 5 34 R
35 1 1] 1 1 1 1] 1 "u a7 3 R

Score 12 13 18 18 22 23 23 26 26 26 26 26 27 27 30 29 29 31 30 31 31 30 31 31 32 32 33 33

=
n

Number of succesful students
3¢ sum of the total credits

Df difficulty index

Dc dicrimination index




Philippine Normal University

80

National Center for Teacher Education

Appendix F

CRITERIA TO VALIDATE THE MATHEMATICS PERFORMANCE TEST

Direction: Indicate how much you agree or disagree with each of the following
statements by checking the appropriate number. Use the following scale for rating.

Legend: 5= Strongly Agree
4= Agree
3= Undecided
2= Disagree
1= Strongly Disagree

Criteria 1 2 3 4 5
(SD) O) (L) KA (SA)

1. The testitems reliably and validity
measured the learning objective
set for the specific topic in
Mathematics.

2. The testitems are appropriate to
the comprehension of the students.

3. The test items sufficiently measured
the skills and knowledge possessed by
students.

Comments/Suggestions on the Test for further revision and
improvement

Name of Evaluator:

.
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Appendix G

SAMPLE CRITERIA TO VALIDATE THE MATHEMATICS PERFORMANCE TEST

~




Philippine Normal University
National Center for Teacher Education




Philippine Normal University
National Center for Teacher Education




Philippine Normal University

84

National Center for Teacher Education

Appendix H

STUDENTS’ PERCEPTION QUESTIONNAIRE

In order to understand how you feel and think about the use of

Advance Organizer, please respond to each of the following

statements. Kindly answer the following honestly as possible.

Legend: 5 = Strongly Agree
4 = Agree
3 = Undecided
2 = Disagree

1 = Strongly Disagree
Criteria 1 2 3 4

1. The use of the Graphic Organizer
helps explain clearly the concepts
presented in Mathematics

2. The graphic Organizer helps provide
enough information to teach the
relationship among the concepts in
Mathematics.

3. The use of the graphic organizer
facilitates learning in Mathematics.

4. The use of the Graphic Organizer
motivates students to clearly
understand the concepts being taught
in the lesson.

5. The Graphic Organizer is easy to
follow compared to others strategies
used in teaching Mathematics.

.
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Appendix I

SAMPLE ANSWER SHEETS STUDENTS’ PERCEPTION
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Appendix J

INTERVIEW GUIDE

1. Do you think the Four Corners and a Diamond Mathematics Graphic

Organizer has helped you in learning mathematics?

2. Do you think that the Four Corners and a Diamond Mathematics
Graphic Organizer has improved your ability to communicate

mathematically?

3. Do you think that the four corners and a diamond mathematics

organizer is an effective tool in learning?
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Appendix K

SAMPLE STUDENTS RESPONSE IN INTERVIEW GUIDE
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1. Do you think the Four Corners and a Diamond Mathematics Graphic

Organizer has helped you in learning mathemat'cs'>

2. Do you that the Four Corners and a Diamond Mathematics Graphic
Organizer has improved your ability to communicate

mathematically? ‘ P
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Appendix L

GRAPHIC ORGANIZER MODEL
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Appendix M

Result of the Mathematics Performance Pretest and Posttest

Control Group Experimental
Pre- Post- Pre- Post-
SN | test test SN | test test
1 15 15 1 12 16
2 12 10 2 10 18
3 18 21 3 11 13
4 12 11 4 18 20
5 19 12 5 15 23
6 20 15 6 18 25
7 11 18 7 17 24
8 10 11 8 16 25
9 9 11 9 15 23
10 7 13 10 21 30
11 17 21 11 11 18
12 6 8 12 18 25
13 23 21 13 21 22
14 12 18 14 11 20
15 13 15 15 12 20
16 4 8 16 9 15
17 5 10 17 8 18
18 15 13 18 17 24
19 20 21 19 10 18
20 13 14 20 4 12
21 15 18 21 6 15
22 13 20 22 15 18
23 18 12 23 13 20
24 10 14 24 15 23
25 8 13 25 12 20
26 15 17 26 12 23
27 26 28 27 10 12
28 25 25 28 21 26
29 12 17 29 20 25
30 4 11 30 15 26
31 31 14 20
32 32 10 13
33 33 9 15
34
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Descriptive Statistics
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Minimum | Maximum Mean Std. Deviation
Q1 33 3 5 4.12 .485
Q2 33 3 5 4.03 .684
Q3 33 3 5 4.58 .663
Q4 33 4 5 4.36 .489
Q5 33 3 5 4.88 415
Valid N (listwise) 33
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Q1 33 3 5 4.12 .485
Q2 33 3 5 4.03 .684
Q3 33 3 5 4.58 .663
Q4 33 4 5 4.36 .489
Q5 33 3 5 4.88 415
Valid N (listwise) 33
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
PreControl 30 26 13.57 5.864
Post Control 30 28 15.37 4.958
PreExperiemental 33 21 13.52 4.360
PostExperimental 33 12 30 20.15 4.611
Valid N (listwise) 30
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Statistics
Q1 Q2 Q3 Q4 Q5
N Valid 33 33 33 33 33
Missing 0 0 0 0 0
Frequency Table
Q1
Cumulative
Frequency Percent Valid Percent Percent
Valid 3 2 6.1 6.1 6.1
4 25 75.8 75.8 81.8
5 6 18.2 18.2 100.0
Total 33 100.0 100.0
Q2
Cumulative
Frequency Percent Valid Percent Percent
Valid 3 7 21.2 21.2 21.2
4 18 54.5 54.5 75.8
5 8 24.2 24.2 100.0
Total 33 100.0 100.0
Q3
Cumulative
Frequency Percent Valid Percent Percent
Valid 3 3 9.1 9.1 9.1
4 8 24.2 24.2 33.3
5 22 66.7 66.7 100.0
Total 33 100.0 100.0
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Q4
Cumulative
Frequency Percent Valid Percent Percent
Valid 4 21 63.6 63.6 63.6
5 12 36.4 36.4 100.0
Total 33 100.0 100.0
Q5
Cumulative
Frequency Percent Valid Percent Percent
Valid 3 1 3.0 3.0 3.0
4 2 6.1 6.1 9.1
5 30 90.9 90.9 100.0
Total 33 100.0 100.0

t-Test: Two-Sample Assuming Unequal Variances

Variable  Variable

1 2
Mean 15.36667 20.15152
Variance 24.58506 21.25758
Observations 30 33
Hypothesized Mean Difference 0
df 59 df
t Stat -3.955 t
P(T<=t) one-tail 0.000104
t Critical one-tail 1.671093
P(T<=t) two-tail 0.000208 p

t Critical two-tail 2.000995
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Experimental
t-Test: Two-Sample Assuming Equal Variances Group

Variable
Variable 1 2
Mean 13.51515 20.15152
Variance 19.00758 21.25758
Observations 33 33
Pooled Variance 20.13258
Hypothesized Mean Difference 0
df 64
t Stat -6.0079
P(T<=t) one-tail 4.91E-08
t Critical one-tail 1.669013
P(T<=t) two-tail 9.82E-08
t Critical two-tail 1.99773
t-Test: Two-Sample Assuming Unequal Variances
Variable
Variable 1 2

Mean 15.36667 20.15152
Variance 24.58506 21.25758
Observations 30 33
Hypothesized Mean Difference 0
df 59 df
t Stat -3.955 t
P(T<=t) one-tail 0.000104
t Critical one-tail 1.671093
P(T<=t) two-tail 0.000208 p

t Critical two-tail 2.000995
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Variable  Variable
1 2
Mean 13.56667 15.36667
Variance 34.39195 24.58506
Observations 30 30
Pooled Variance 29.48851
Hypothesized Mean Difference 0
df 58
t Stat -1.28378
P(T<=t) one-tail 0.102161
t Critical one-tail 1.671553
P(T<=t) two-tail 0.204323
t Critical two-tail 2.001717
Students Perception Questionnaire
QN 1(SD) 2(D) 3(V) 4(A) 5(SA)
total
1 2 25 6 33
2 7 18 8 33
3 3 8 22 33
4 21 12 33
5 1 2 30 33

~
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