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ABSTRACT

The purpose of this study was to investigate how the use of interactive guided
notes influences the mathematical performance of college algebra students when solving
univariate linear equations. The research involved 68 students enrolled in College
Algebra at a community college. The participants were divided into two groups: those
who took notes using an interactive guided notes method and those who did not use the
interactive guided notes note-taking method to cite instructional information. The
participants were administered a test on solving univariate linear equations before and
after receiving instruction to answer the research questions posed by the study. An
independent samples t-test was performed to compare the pre-and post-test mean scores
of the experimental and control groups.

The results revealed a significant difference in the experimental group’s
mathematical performance compared to the control group. The findings lend credence to
implementing interactive guided notes in the classroom as a note-taking method for
College Algebra. Because taking notes is a strategy used in many classrooms, teachers
and students should be privy to note-taking strategies that promote academic
development. Although interactive notes and notebooks are utilized at various
educational levels, executing the note-taking technique at the collegiate level needs

proper planning to guarantee a successful implementation.



ACKNOWLEDGMENTS

To the Highest, my Lord and Savior, Yeshua, for giving me the wisdom, strength,
fortitude, and desire to explore new avenues of education, | give thanks for the guidance
in helping me surpass all the trials that | have encountered and for giving me the wisdom
needed to pursue and complete this task. | give you the praise. | would like to extend my
deepest sincerest gratitude to everyone who guided me through this process. | would not
have made it this far without the silent contributors who shared knowledge and expertise
to make this dream a reality.

What has been accomplished is the product of perseverance interacting with
potential. | want to express my sincerest gratitude to my advisor, Dr. Julie Cwikla. Dr.
Cwikla, no words will ever be enough to convey my adoration and appreciation for you.
You have guided me through so many hurdles and kept me on the right path, and for that,
| thank you. To Dr. Herron, thank you for allowing me to enter the program and seeing
me through many life changes. Dr. Bruford, thank you for your continuous support,
patience, motivation, enthusiasm, and immense knowledge. Dr. Harris, thank you for
assisting me through this process and providing me with your expertise. Dr. Wan, you are
a beacon of light and a great source of encouragement and wisdom. | could not have
imagined having a better team of advisors and committee members to assist me in being

successful during this process.



DEDICATION

Habakukkuk 2:2-3 states: “Write the vision; make it plain on tablets, so he may
run who reads it. 3 For still the vision awaits its appointed time; it hastens to the end; it
will not lie. If it seems slow, wait for it; it will surely come; it will not delay.” I have
walked by faith and stayed the course because the Most High saw fit for me to be the
woman [ am today. I am my daughter’s hope, mother’s vision, and grandmother’s wildest
dream.

| dedicate this work to my believers, my late grandparents (Lee and Agnes
Hodge), my mother (Verlene Hodge), my sisters (Lashandra Hodge-McClure and
Lakenya Hodge-Winters), and the entire Hodge and Neal families. You have stayed with
me on this journey, and your faith in my ability to succeed did not waiver. To my
daughters Riley and Haley, | will forever be thankful for having you in my life and
cannot wait to see the amazing women you grow up to be. To my husband, Michael,
thank you for supporting my dreams. To my mother, thank you for your tenacity and
encouragement. To my sisters, thank you for being my shoulders to cry on and my voice

of reasoning throughout life.



TABLE OF CONTENTS

ABSTRACT . et i
ACKNOWLEDGMENTS ... oo e ii
DEDICATION ...ttt r e e neennne s 1\
LIST OF TABLES. ...t viii
LIST OF ILLUSTRATIONS ... IX
LIST OF ABBREVIATIONS ... .o e X
CHAPTER | — INTRODUCTION .......coiiiiiiieiie ittt 1
o FE T (0 (01U g o S PT 3
Statement of the Problem ... 8
PUrPOSE OF the STUAY .....cviieieieiee e 9
Research Question and HYPOtheSIS.........c.coveiiiiiiiciecc e 9
RESEAICH QUESTION ....veivicciie ettt ettt ettt ere e st e e be e s be e e be e sreesnbeesbeeereean 10
HYPOTNESIS. ...ttt e e b e teeeenreens 10
Significance of the StUAY ..........coeiiiii e 11
Overview 0f ReSEArCh DESION ......cvciviiiiiieie et 12
DEfiNitioN OF TEIMS. ...c.eiiiiiiiieee s 13
ASSUMPLIONS. ...ttt ettt ettt e e e st e e st e e e e s ae e teeseesbe e besssesteesreeneesreensens 14
SUIMMIAIY .ttt ettt et e e a b e e e st e e e nb e e anbe e e esbe e e snbe e e anbe e e nnbeeenrbeeennes 14
CHAPTER Il = LITERATURE REVIEW ......ooii e 15
HISTOMICAl CONTEXE ... 15
MathematiCs EQUCALION. ..........cociiiiiiiics e 17
Mathematics COMPIENENSION. ........ccuiiiii ettt ree 23



([0 =T - Ty YO RS UPR 26

Note-taking and Student AChIEVEMENT ...........ccciiiiiiieiicie e 28
Graphic Organizers and StUAENt USE........ccccveieiieieiie e 30
Graphic Organizers and Student ENgagement ...........cocovverveeveevecie e 35
Graphic Organizers and Mathematics EUCAtION ...........cccccvevvevieviiiieniece e 38
Interactive NOtEDOOKS .........c.ooviiiiic e 43
SUIMMIAIY .ttt ettt et e e R bt e s s bt e e ab e e sR b e e sh b e e e nbb e e e nnb e e e nbbe e e nnbee e e 46
CHAPTER Il —= METHODOLOGY ...ttt 48
Methodology SEIECIE ........ocvviieeeie e 48
Theory of Meaningful LEarning..........cccceiieiiiieiieii e 49
RESEAICN DBSIGN....uviitieiiecie ettt et esae et e e e et e e te e eneens 51
PaNICIPANTS. ....cveeeeee et e et e st e et e st e st e e b e ere e te e ae e e e sreenreenee e 52
INSEFUMENTALION ...t 53
Data COHEBCLION ...t 54
Data ANAIYSIS ...ttt e ae e rs 55
LIMITAEIONS ..ottt 55
CHAPTER IV — RESULTS ... 57
SAMPIE POPUIALION ..ottt 57
[ LL=T0 YOS 59
DESCHIPLIVE ANAIYSIS ...ttt srae e e reearee s 65
Inferential StAtISTICS ...........coiiiiiic s 67
CHAPTER V — DISCUSSION ...t e 74
SUIMMIAIY ..ttt ettt et e et e et e e et e e e ab e e e an b e e e en b e e e snbeeeanbeeennbeeenneeeennes 74



DiSCUSSION OF FINGINGS.....cviiieiieie ittt be e es 77

LIMITAEIONS ..ot 79

FULUIE RESEAICH ... 80
APPENDIX A — Student Guided Interactive Note Sample........c.ccccevveveiieviiiieieceee 82
APPENDIX B —Teacher Generated Notes Sample .........cccccevveieiieiicie e 84
APPENDIX C — Pre- and POSI-EEST..........ooveiiiiieicisie e 87
APPENDIX D — USM IRB Approval Letter........ccooeiveieiieiieie e 91
APPENDIX E — HINDS COMMUNITY COLLEGE IRB Approval Letter ................... 92

APPENDIX F —VICKSBURG WARREN SCHOOL DISTRICT IRB Approval Letter. 93

APPENDIX G — PARENTAL CONSENT FORM .....cocoiiiiiiiiiie 94
APPENDIX H—DEBRIEFING FORM .......cccciiiiiiiii 96
REFERENCE ... ..o s 97

vii



LIST OF TABLES

Table 4.1 Demographic Information for Participants” Age.........ccccevvvveriiiieiiiiiesiiiiesiiennns 65
Table 4.2 Demographic Information for Participants’ Gender...........cccoocvvvviiieiiiiniiinnns 66
Table 4.3 Demographic Information for Participants’ Ethnicity .........ccccccevviieiiieniiinnns 66
Table 4.4 Descriptive Statistics Solving Univariate Linear Equations Test..................... 69
Table 4.5 Inferential Statistics Paired Samples TeSt.......cccovveiiveieiieeiiee e 72
Table 4.6 POSt-TESE RESUILS.......cciiiiiieiieie it 72

viii



LIST OF ILLUSTRATIONS

Figure 1.1 Four-Square Interactive Graphic Organizer Cover Page...........cccccvevvevverieennnnn. 4
Figure 1.2 Four-Square Interactive Graphic Organizer ...........cccoocevvveveeieesieseesesee e 5
Figure 3.1 Frayer Model EXamMPIe.........cccvoiiiiiiiie e 48
Figure 3.2 The Rote-Meaningful Learning (Novak & Cafias, 2006)..........c.ccccecvevverunenen. 50
Figure 4.1 Interactive NotebD0OK COVEr PAQE........ccceccieiiieiiiiiieeie e 60
Figure 4.2 Interactive Note Page INner Sheet ...........ccccoveveiieiicie e 61
Figure 4.3 Interactive Note Page Procedure Sheet 1 ..........cocecveiiiiievieve e 62
Figure 4.4 Interactive Note Page Procedure Sheet 2 ...........ccccovveiiiievicie e 63
Figure 4.5 Interactive Note Page Procedure Sheet 3 ..........coevveiiiiie v 64
Figure 4.6 Comparison Mean College Algebra SCOre..........cccvveviiievierecie e 70
Figure 4.7 Comparison Group Mean Pre- and PoSt-Test SCOreS.........cccovvevveieereeiesieene. 71



LIST OF ABBREVIATIONS
STEM Science, Technology, Engineering, and

Mathematics

SPSS The Statistical Package for the Social
Sciences

SSC Student Success Center

SSS Student Support Services



CHAPTER | - INTRODUCTION

For decades, mathematics teaching, learning, understanding, and subsequent
achievement have been of concern for educators and key stakeholders alike. The concern
surrounding student achievement has compounded for teachers and administrators
continuously since the implementation of state-mandated standardized tests under the No
Child Left Behind Act of 2001. Venezky (2018) asserts that far too often teaching centers
on getting as much content into students’ minds as rapidly as possible to reach standards
and complete assessments as opposed to developing connected understanding and
problem solvers. Teachers frequently “teach to the exam” rather than provide a full
curriculum to boost standardized test performance. With little time allowed to deviate
from the routine of teaching to the test, instructional practices have become somewhat
scripted and inadequate with regard to connected mathematical thinking and application.
While the issue of student achievement has historically been linked to an array of factors,
as stated by Mabena et al. (2021), spanning from self-efficacy and disabilities to content
and instructional pace, this research aims to focus on a critical area of classroom
instruction, primarily methods of note-taking and ways physical tools and organizers can
support students’ learning, understanding, and achievement in meaningful ways.
According to Wist (n.d.), the technique of actively engaging students in the learning
process by having them take notes leads to an increase in comprehension.

While assessing student achievement is critical for predicting future success,
student success in mathematics often serves as a substantial predictor of university and
career success. Because arithmetic and logical thinking are prerequisites for various

vocations, educational authorities place a premium on students’ computational and
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problem-solving abilities (Yeh et al., 2019). If not addressed, a student’s inability to
retain basic mathematical concepts early on in their educational journey might have
severe repercussions. According to Richards (2020), the latest results of an international
exam administered to teens placed the United States tenth in reading and thirty-first in
math literacy out of 79 nations and economies. In other words, the US is in the middle of
the pack mathematically worldwide, performing with developing nations, despite its
economic and social advantages.

The mathematics courses offered in the first two years of college serve as
gateways to many college program degrees. Consequently, high failure rates in College
Algebra across the country present significant barriers to earning degrees, especially in
Science, Technology, Engineering, and Mathematics (STEM) related fields. This
experimental Meaningful Learning Theory study will investigate the use of a guided
interactive graphic organizer note-taking method as it relates to student performance and
comprehension in College Algebra. The research will analyze an interactive foldable
note-taking strategy that resembles the Four-Square method of note-taking. Students are
given the opportunity to exhibit their creativity as they learn throughout the progression
of the year by using interactive guided notes (Paradise, 2019).

Mathematics is one of many subject areas where new content is heavily reliant on
previously learned knowledge and understanding. According to Wriston (2015), students
often struggle to meet current grade-level math objectives without past grade-level
arithmetic understanding. Given that mathematical topics are often a continuation of
previously introduced topics, institutions and instructors are often left dependent on

students’ ability to tap into prior knowledge. This has paved the way for undergraduate
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learning supports such as tutoring, mathematics education learning centers, and computer
adaptive practice.

Student-centered learning centers are staples at undergraduate institutions. The
Student Success Center (SSC) is a comprehensive set of programs and services to support
all students at the teacher-researcher’s institution, from first semester to graduation, in
setting and meeting students’ instructional goals. Student Support Services (SSS), at the
target community college is a TRIO federally grant funded program that strives to
promote student achievement and success by providing a menu of services and activities
to target academic, personal, and social development, as well as financial literacy
(Student support services, n.d.). In addition, the STEM Lab typically offer free computer
access, assistance with completing homework assignments, and study help. These added
measures are meant to provide students with a more conducive environment to find and
receive academic assistance and foster understanding.

Background

Students have taken notes during lectures or been required to do so since the
beginning of formal classroom teaching and learning. Note-taking has been a constant
and necessary tool in academic settings, particularly in lecture courses. However, despite
its widespread use, note-taking is sometimes neglected as a critical component of the
learning process (DeZure et al., 2001) and has not often been investigated. Because there
is no set format in which students must record notes, it is often difficult to determine
which method or methods of note-taking, if any is most effective in fostering
understanding, learning and retention. This research will focus on the Four-Square
method of note-taking. According to Gerrard (2013), using the Four-Square approach
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with students can help them improve their problem-solving abilities. By using the Four-
Square method, students were able to take control of and develop their problem-solving
abilities. (See Figures 1.1 and 1.2, Foldable based on the Four-Square Method Graphic

Organizer).

STEPS TO
SOLVE &N

EQUATION

Figure 1.1 Four-Square Interactive Graphic Organizer Cover Page
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Figure 1.2 Four-Square Interactive Graphic Organizer

The interactive guided notes try to respond to the needs of both the teacher and

the students engaged in the learning process. Notes can be arranged in an array of

placements; however, it is wise to solidify an order in advance to ensure ease of

implementation. On the right side, students may demonstrate what they have learned,

while teachers may use the left side to provide knowledge on the subject matter. An

example of the type of data that might be shown by making use of the information that is

located on each side of the interactive notebook is provided in the following example. An

illustration of a completed student page from an interactive guided note may be found in

the file that has been included (Appendix A).



Traditionally, lecture-style teaching has been prevalent in the majority of post-
secondary mathematics classes, with little inclination or motivation for modification.
Numerous post-secondary schools have attempted to address low student achievement as
evidenced by the increasing number of developmental courses offered. This, however,
has not addressed low student performance in standard college courses such as Pre-
College Algebra and College Algebra. In general, students who finish developmental
math courses like Pre-College Algebra have a better chance of enrolling in College
Algebra. However, college algebra has been called “the single most failed course in
community colleges,” with various researchers and practitioners estimating failure rates
for the course around 50 percent (Ganga and Mazzariello, 2018).

Learning mathematics at the post-secondary level is vital for professional success
for STEM related fields and beyond. According to Cignition (2020), the more advanced
math courses a student completed, independent of national background or socioeconomic
background, the more likely they would earn a bachelor’s degree upon graduation. Post-
secondary degrees have already surpassed high school diplomas as the required
educational prerequisite for most professions and occupations. Instructors frequently
employ various methods and approaches to assist students and foster learning to create a
learning environment where students may contribute to their academic success. One
strategy they employ to support and promote engagement in lectures and their success as
learners is to provide student-centered materials such as guided notes.

Many studies examine the effect of guided notes on student progress in general.
Extensive research has been conducted on the positive effects that utilizing graphic
organizers can have on the quality of the textual material obtained from reading
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textbooks in the conventional context of a classroom in text heavy subjects such as
history, literature, and biology. Proper note-taking and organizing might potentially allow
students who typically struggle to grasp and make meaningful connections with
mathematical courses. Yet, more information is needed on the organizational approach to
note-taking in mathematics and not just on the note-taking method itself. Research on
guided notes and student progress specifically at the collegiate level is sparse. While
note-taking has been the most frequent technique for students to cite lecture information,
only a tiny fraction of students demonstrate proficiency. Additional research is necessary
to ascertain the efficacy of guided notes and organizational strategies at the collegiate
level. This study will investigate the effect of note-taking and the organizational method
on student success in College Algebra classes at a post-secondary school.

According to Williams (2016), most community colleges provide developmental
education courses to assist underprepared students. The classes augment students’ prior
knowledge and prepare them for college-level work. Between 1982 and 2012, the
percentage of college students majoring in mathematics declined by 25% (Vigdor, 2012),
highlighting the need for more significant mathematics education reform. In recent years,
there has been more focus on implementing developmental math courses, such as Pre-
College Algebra, to address the issue of College Algebra preparedness at the collegiate
level. It could be concerning that the performance in College Algebra directly impacts the
likelihood of degree attainment, yet still, no viable remedy is available to fully prepare
students for the rigor college mathematics possesses (Treisman, 2020)

Numerous variables including placement, pedagogy, and pace frequently
contribute to the contentious issue of student achievement in College Algebra at

7



community colleges and universities across the country. The goal of this study is to
identify ways to improve knowledge and understanding through use of guided and
interactive notes. It is critical to evaluate the delivery of the material and the learning aids
used during the learning process to assist students in comprehending and retaining
knowledge. Additionally, the study will investigate the effect of student fear and
preparedness in determining student achievement.

Statement of the Problem

Student success in mathematics continues to be of interest and concern especially
because conventional teaching and learning have been disrupted by the COVID-19
pandemic. The pandemic led to a rise in on-line education, which proved to be a difficult
platform to navigate. It appears that reliance on an informal instructional method
undoubtedly contributed to students’ poor mathematical performance. There is an
increasing push for improvement in the academic performance of post-secondary students
across the nation. Williams (2016) states, the problem for institutions is finding effective
techniques and methods to use to improve the success rate of students in developmental
math courses. Researchers have shown that one way to achieve this is to help students
become more organized in gathering and reviewing information. This study aims to
investigate how and in what ways interactive notebooks impact student achievement at
the collegiate level in College Algebra.

In many colleges, first-year mathematics courses show a higher mortality rate
than any other course (Marshall, 1939). Depending on class size, it may be difficult for
teachers to address the individual needs of all students. In most cases, many students may
fall behind the standard of mathematics achievement and find it difficult to catch up. Due
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to feeling ill-equipped, students may lose interest in mathematics (Manza et al., 2018),
which may set the stage for disinterest in learning any mathematical content, regardless
of ease. Educators are constantly searching for effective strategies to assist students. If
interactive notebooks are found to be useful and supportive, it might help solve the
College Algebra hurdle so many students face.
Purpose of the Study

While research exists on guided notes on general learning and understanding and
its influence on achievement, the focus has often been on students with learning
challenges and special needs. There has been limited emphasis at the collegiate level on
the benefits of guided notes and note-taking on student success, particularly in
mathematics. Due to the continuous cycle of poor student performance and a low
completion percentage of students enrolled in a standard college math course, more
attention is research is required. The goal of this study is to find out how guided notes
and interactive notebooks support and affect students’ success in college mathematics
classes. Using a pre-test and post-test, this study aims to explore the effect of note-taking
and graphic organizers on college students’ ability to solve univariate linear equations in
College Algebra. To determine whether there is a significant difference between the
means of the two variables, an independent-samples t-test will be employed.
Research Question and Hypothesis

One research question will be evaluated to guide the examination of the data
analysis for this study. This study will compare the achievement level of students
enrolled in College Algebra classes given certain types of notes. The research question

and hypothesis are as follows:



Research Question
1. How does the use of guided interactive graphic organizer notes impact
College Algebra students’ mathematics performance when solving univariate
linear equations?
Hypothesis
RQ1 — H,: There will not be a significant difference in students’ mathematics
performance when solving univariate linear equations between students who used
interactive guided notes versus students who did not use interactive guided notes in
College Algebra.
RQ1 — H;: There will be a significant difference in students’ mathematics performance
when solving univariate linear equations between students who used interactive guided
notes versus students who did not use interactive guided notes in College Algebra.

A quantitative research study design will be used because there is limited
evidence pertaining to post-secondary instructional practices that could have been
effective in improving student retention and comprehension of the college-level
mathematics curriculum. It should be noted that while additional factors may contribute
to students’ difficulties in college mathematics, this research will focus completely on the
note-taking method employed by the participants of the study. An investigation into the
Meaningful Learning Theory will provide new insights and aid in the development of
ideas concerning ways to enhance students’ comprehension of mathematical content. The
treatment provided to both the experimental and control groups will only vary in the note-
taking method employed by either group. The treatment group will use guided interactive

graphic organizers as a note-taking method while the control group will use a non-
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interactive note. A pre- and post-test analysis will be used to analyze the significance of
the note-taking method used by both groups when learning math content.
Significance of the Study

While it is evident that note-taking does impact student achievement, there is not
enough research comparing the type of notes utilized and the structural method used to
organize the notes for future usage This study aims to detect if the use of graphic
organizers effects student academic understanding in college math. The desired outcome
is that this research will provide institutions with research driven teaching aids that could
support academic success and ways note-taking can support learning in college
mathematics. The findings will undoubtedly contribute to the current conversation
regarding how the strategic use of guided notes in conjunction with interactive notebooks
could influence achievement in college-level mathematics. This study aims to present an
alternative to not only how notes are taken but also how they are organized to determine
if guided notes affect student success in College Algebra courses.

Complete and thorough notes help students understand the logical steps they need
to solve a problem. It must be stated that while several types of note-taking methods exist
the four main types are 1. Lists, 2. Outlines, 3. Concept maps, and 4. Cornell method.
College Success (2015) describes the types of notes as follows:

e “Lists: A list of thoughts presented in a sequential order.” Lists can be simple
phrases or entire paragraphs presenting things in greater depth. This research
will investigate note-taking gadgets as well as an organizer.

e Outlines: The outline approach organizes the most significant concepts in the

left margin, numbered with roman numerals. Supporting ideas for these

11



primary themes are indented and marked with capital letters. Further detail
can be given under each of these notions, denoted by an Arabic number, a
lowercase letter, and so on.

e Concept Maps: When creating a concept map, start with a critical idea in the
center of the page and add lines and other circles throughout the page to
represent fresh concepts. Connect the various ideas with arrows and lines.

e Cornell Technique: The Cornell method has a two-column layout. The left
column, which takes up less than a third of the page, is commonly referred to
as the “cue” or “recall” column. The right column (approximately two-thirds
of the page) is for taking notes using any of the following ways or a
combination of them.”

Overview of Research Design

The theory of meaningful learning will be used in this quantitative study. Better
notes will aid in the retention of concepts, the development of meaningful learning skills,
and the comprehension of a subject, according to Oxford Learning (2017). Assuming that
taking notes during class lessons helps structure thinking and understanding, thus
increasing understanding, allows students to actively engage with the material, and
provide visual representations and organization of ideas and concepts. Because it assumes
the integration of new material within the learners’ existing cognitive structure,
meaningful learning is inherently hierarchical. It differs from rote learning in that a link is
established between the students’ prior knowledge and the newly acquired knowledge,
whereas rote learning consists of memorizing concepts without the need for

understanding (Bartolomei-Torres, 2020).
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The subsequent four chapters will go into more detail regarding a review of the
literature, method, data analysis, and conclusions. A thorough analysis of the research on
note-taking in college mathematics is in Chapter Il. The research strategy and specifics of
conducting the study are found in Chapter Ill. The subsequent chapters concentrate on the
research conducted for this project. Chapter IV will present the research findings,
followed by Chapter V’s discussion.

Definition of Terms
The following were important open univariate linear definitions used in this study.

1. Guided Notes: These are handouts provided by the teacher that summarize
teachings but leave gaps for crucial ideas, facts, definitions, and so on, which
the student fills in as the session proceeds.

2. Graphic Organizers: Is a visual graphic representation of the relationships
between facts, terms, and ideas in a learning task. Knowledge maps, concept
maps, story maps, cognitive organizers, advance organizers, and concept
diagrams are other names for graphic organizers.

3. Student Achievement: This is the quantity of academic knowledge a student
learns in a specific period. It refers to how a student has met their short or
long-term educational objectives.

4. Note-taking: This is the activity of capturing information from another source
and recording it.

5. Interactive Notebook: This is a space where students may take knowledge
from the teacher and combine it with their ideas. Interactive notebooks are not
necessarily technologically based.

13



Assumptions

At the beginning of the module, students enrolled in College Algebra will
complete a mathematics pre-unit-assessment. Students will complete the same
mathematics post-test once instruction has ended. Participants are to thoroughly read and
honestly reply to each question during both administrations of the tests.
Summary

To change the outlook of College Algebra success and completion rates, a holistic
approach to student achievement is essential. A more direct focus on note-taking and its
impact on college math, it is believed that students will be more confident as they
matriculate to higher level courses, regardless of degree or professional paths.
Historically mathematics is essential to both technological and social advancements.
While the world has seen great technological evolution, little advancement has been
made in mathematics education and the ways and methods used to teach the content.

Understanding the influence note-taking has on students’ understanding and
success has the potential to yield to great gains. Proper note-taking is important to the
learning process because they often serve as a visual aide, and academic memory when
instructors are not readily available for questioning. In other words, when confused,

students can access their notes (Meldrum, 2020).
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CHAPTER Il - LITERATURE REVIEW

According to the National Academies, there is rising concern that the United
States is falling behind its global counterparts in preparing the next generation of
scientists, engineers, and mathematicians— fields found to be crucial to sustainable
economic progress (2007, as cited in Lochmiller et al., 2012, p. 198). This literature
review aims to examine how implementing note-taking strategies within the instructional
process could impact the current state of collegiate math completion. This literature
review also aims to summarize the effects of note-taking on student comprehension at the
collegiate level. The first section looks at the impact of the pandemic has had on an
already compromised instructional structure and the concerns found in math education
and math comprehension. The literature review then discusses how note-taking affects
student achievement as well as the role of graphic organizers as a note-taking strategy. It
will look at how graphic organizers impact student engagement and how they may be
used in mathematics education with both traditional and learning-disabled students. The
overarching goal is to discuss how guided interactive notes have been used and studied in
mathematics teaching and learning.
Historical Context

With the evolution of the Covid-19 pandemic the state of education in the US
appeared more unbalanced than ever before. The pandemic not only exacerbated the
problem of students struggling to master many academic requirements, it shone a light on
the many inconsistencies that had previously been avoided in the education sector, one
being student comprehension. Research has found that the pandemic significantly
influenced the learning of students in grades K—12, causing students to finish the school
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year with an average deficit of five months in arithmetic and four months in reading.
According to Dorn et al (2021), the pandemic compounded already existing disparities in
opportunity and success, with historically disadvantaged students bearing the brunt of its
effects.

The Covid-19 virus made it more challenging for students and instructors to
ensure academic success through topic understanding, although concerns about students’
math ability existed prior to the pandemic. The pandemic seemingly reversed the gains
and widened the inequities, negatively affecting growth (Goldberg, 2021). According to
research referenced by Ruef et al. (2022), students struggled to develop new methods to
connect in online class settings, and opportunities to learn were affected by technology
availability and proficiency. A previous study found that, within an online learning
environment, teachers struggled to support students due to factors outside of their control
(Borup et al., 2014, as cited in Leech et al. 2022). Struggles in learning highlighted
through the pandemic also brought attention to other educational concerns, primarily
underprepared post-secondary students.

If nothing else, the Covid-19 pandemic has shown the many inadequacies in
education, primarily teaching and learning. The number of unprepared students has only
become more significant with the appearance of the pandemic. From lack of resources to
inadequate training for dealing with such a crisis, education has suffered immensely. The
pandemic led to an unprecedented number of concerns in education. An in-depth
examination of the academic areas most affected by the pandemic is required to help
visualize the influence of COVID-19 on any already confused learning environment.
Schools had encountered acute staff shortages, high absenteeism rates, quarantines,

16



rolling school closures, and rising COVID-19 cases by the end of 2021 (Kuhfeld et al.,
2022). They go on to state that schools and institutions were seeing a larger quantity of
students in in-person and virtual lecture rooms with a more extensive academic deficit
than ever before.

This research aims to identify and examine note-taking strategies that may be
incorporated into the learning process to foster mathematics understanding and
achievement, and equip students with the quantitative skills needed to succeed
academically. In this research study, we will discuss the impact note-taking with graphic
organizers has on students’ ability to comprehend solving univariate linear equations at
the collegiate level. It will also investigate one specific type of graphic
organizer, foldables. This study will provide an overview of how foldable graphic
organizers impact student comprehension. The goal is to increase understanding of the
applications of graphic organizers and their various uses. It is believed that learners can
have a higher level of participation in producing new ideas and information thanks to
graphic organizers, which help ignite the background knowledge that is important for
organizing and developing the content of a topic. (Robillos, 2022, p. 502). This is one of
the primary reasons why many educators choose to utilize graphic organizers as part of
the educational experience they provide for their students.

Mathematics Education

Mathematics has been an essential component of life and learning dating back
centuries. Since conception, people have used the skills acquired for many reasons,
ranging from commerce, and bargaining to exploring and educating. Ajayi & Lawani
(2015) defines mathematics education as the practice of teaching and learning of

17



mathematics in a way of solving problems involving learning the algorithms and
formulas necessary for computations. Thompson (2018) states that math is relevant to a
wide variety of academic subjects, which means that a student who does poorly in
math could end up struggling in other subjects. He goes on to add, students who can’t
master basic arithmetic skills may struggle to read scientific charts and graphs in
science. Because math is a connection based, is extremely beneficial that students master
previous mathematics concepts, applications, and skills, prior to learning algebra and
other higher level mathematical courses.

Throughout history, math performance and ability has served as a pivotal
component for societal development and growth. Math can connect students to new
opportunities never made available to them. Math provides a blueprint for both aspiring
and established businesses alike to recruit new and diverse talent primed for success
(Chaudhry, 2015). This lends credence to the importance of mathematics in various areas
of life. According to Yadav (2019), the ability to work together on tasks with others can
build various social skills. She also stated that to live a social life, mathematical
knowledge is needed, because of the give and take process, business and industry
depends upon the knowledge of mathematics. It is this sought-after math knowledge that
has led to the steadily evolvement of mathematics education.

Despite several decades of reform efforts intended to improve STEM education a
recent national landscape study found typical K-12 math and science instruction rarely
provides students with opportunities to engage in STEM learning, with the fewest
interdisciplinary connections occurring in high school coursework. Relatively few

programs have focused on how to develop students’ confidence so that they can
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successfully pursue careers in the discipline, how to connect instruction to career
opportunities, and how to incorporate students’ cultural backgrounds into instruction
(Banilower et al., 2018). With educators being forced to navigate the ever-changing
perception of teaching and learning, students are being lost in the traverse world of
developing a conceptual and computational understanding of mathematics instead of just
a procedural understanding. Mathematics computation is a skill that allows student to
convey information in procedural order that may be easily understood without oral
explanation. At a level of higher proficiency, students can convey content knowledge
with very few steps. The ability to formulate thoughts and ideas mentally and
comprehend information quickly is a skill set few math students can achieve, yet the
expectation that students possess such a skill set is often expected at higher levels of
education.

The requirement for students to study mathematics because of its importance can
be cumbersome. It requires them to understand fundamental ideas, become proficient in
mathematical operations, practice strategic knowledge, reason clearly and flexibly, and
keep a positive attitude toward mathematics (National Research Council, 2001, as cited in
Goke & Guner, 2021). Because mathematics is required, the instruction that goes into it
must be able to accommodate students who are successful in mathematics at varying
degrees of academics and professions. Very rarely is consideration given to whether
attaining the goals set when teaching mathematics or whether the outcomes of
mathematics education meet the expectations (Earnest, 2015). Lambert (2022) laments
that mathematics has a reputation for being a challenging and complex topic.
Nevertheless, to graduate from an undergraduate program, students must take at least one

19



mathematics course. According to Hill (2021), throughout the past three decades, one of
the most consistent features of the landscape of education policy has been an emphasis on
improving the teaching of mathematics in grades K-8, beginning with the revised state
mathematics standards of the 1990s and continuing through the Common Core
educational standards that developed in 2010.

According to Shannon et al. (2002, p. 4), high schools differ in their
understanding of academic preparation and student assistance initiatives. McClure et al.
(2017) imply that receiving a high-quality early mathematics education may have the
dual benefit of supporting the mathematics content area and encouraging the
development of an executive function. They also imply that even teachers who are
confident STEM leaders must know how to gauge their students’ understanding and
developing skills and use this knowledge to plan and modify instruction using
instructional strategies linked to research. Student readiness to learn and teacher
competence are linked, as stated by Kearney and Garfield (2019).

A thorough understanding of mathematical content at the postsecondary level can
assist students in comprehending the curriculum of other subjects, such as science, social
studies, music, and art. This understanding reinforces the much-debated notion of the
necessity and value of mathematics education. Although mathematics is a globally
important language, many individuals have declared themselves incapable of acquiring it
due to the absence of a questionably rare math gene (Helmenstine, 2019). However, the
difficulties associated with learning mathematics are not limited to college. The
complexity of the current mathematics curriculum and its reliance on K-12 math
proficiency gives credence to the need for additional reform.
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The ACT Research and Policy (2013) stated that academic preparation for college
gives students a head start on long-term college achievement and enhances the likelihood
of graduating. When the K-12 educational reform began, the Commission on Higher
Education devised initiatives to help elementary school graduates transfer to middle
school (Wenceslao, 2022, p. 192). Despite preparations, a disparity formed between the
instructional methodologies frequently used at the college level and those with which
students were familiar in grades K-12. Teachers and school personnel actively monitor
children in grades K-12, advising and correcting them as necessary. At the college level,
however, students are expected to take responsibility for their activities with minimal
scrutiny from teachers and administration. Subtle alterations such as these may not
appear substantial on the surface. However, for some students, the ability to manage a
lifestyle in which they have complete control over their destinies may be overwhelming,
thereby exacerbating their lack of preparation for college life.

Historically, institutions have relied on non-credit-bearing developmental
education to support students academically and prepare them for college-level
coursework. As new research has raised questions about the efficacy of such courses,
universities and states have experimented with methods that expedite the placement of
students into credit-bearing coursework (What Works Clearinghouse, 2022). Although
the push to place students in traditional college courses is commendable, the lack of
change in student content comprehension is still quite alarming. To truly foster success
further insight is needed to understand where the disparity in learning occurs. The need
for understanding could lead to efforts to improve high school students’ college readiness
and success. With so many students unprepared for the rigors of a standard college math
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course, many institutions must seek alternative ways to promote student learning. The
objective is to encourage participation and assure academic success while improving
college preparedness.

The idea is for students to find their rightful place in a collegiate setting as they
progress through while expanding their insights in a variety of subjects. While general
education covers a wide range of topics, the mathematics sector, particularly College
Algebra, seems to be one which a large percentage of students struggle with. According
to Shakerdge (2021), around 50% of students do not complete College Algebra with a
grade of C or above. In fact, research seems that Americans’ struggles with arithmetic are
the greatest major Impediment to completing a degree in both STEM and non-STEM
industries. In the worst-case scenario, students may get trapped in remedial programs and
fall so far behind that they are forced to drop out of college.

To counteract the inability of students to get a meaningful education and a college
diploma, “Remedial education programs were introduced by colleges to ensure that
struggling students were prepared for higher-level coursework. Those courses are still
taken by a large number of students. However, there is a growing perception that
remedial math programs are harming the chances of the same individuals whom schools
are trying to aid” (Sreenivasan, 2019). Many colleges and universities have recognized
the importance of College Algebra, especially as an access point to mathematically
intensive studies and careers, and have worked to improve and strengthen the course,
with some success in increasing passing rates (Burmeister 2012 as cited in Watson,

2015).
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Mathematics Comprehension

To fully understand the need for student comprehension and the benefits of note-
taking in relation to student achievement in mathematics would require a deeper look into
the scope of general education courses offered at post-secondary institutions, but
primarily at the community college level. General education is seen as the basis for
student learning and is often the source of enhancement of skills in communication,
analysis, mathematical reasoning, and synthesis. It is a required component of all
academic programs. Students get transferable skills in general education that equip them
with the skillset needed to obtain information, develop new talents, and widen their views
to better adapt to the requirements of a changing society. Many academic programs build
their learning experiences and evaluations around the general education course plan.
Students in these courses have the chance to participate in a shared learning experience
that promotes social responsibility, scientific research, civic involvement, an appreciation
of the natural world, nuanced assessments of the past, and lifelong inquiry habits. It is the
shared learning experiences that signifies just why there is a need for students to
thoroughly understand concepts, particularly in mathematics.

Because of the extensive number of complex topics given in each lecture and the
cumulative structure of mathematics, which necessitates complete comprehension of one
concept before going on to the next, reliable lecture notes are especially crucial in
mathematics lectures (Cardetti et al., 2010, p. 81). According to many studies, taking
notes is one of the most critical aspects of learning and performance in higher education.
According to research conducted by Salame and Thompson (2020), taking strategic and
comprehensive notes can help students enhance their learning and overall performance in
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a given lesson. Writing things down, such as taking notes, allows for a greater retention
rate in our memories, aids in our comprehension of mathematical concepts, and in certain
circumstances, even improves one’s capacity to learn (Kobayashi, 2005, as stated in
Dindar, 2015).

Understanding mathematical concepts is a prerequisite for academic success and
professional accomplishment in the working world. According to Tamur et al. (2020), the
purpose of student learning mathematics should develop and deepen their grasp of
mathematical concepts. Although it is essential to learning, contextual information is not
always straightforward to assess or track. Contextual learning assists in storing short-term
memory (Chceducator, 2019). It also assists in the storage of long-term memory, which
will assist students in the future when it comes time to apply these memories to the
obligations of their jobs. Learning in context is also known as the contextual approach. It
gets its name because it assists educators in connecting the knowledge that students learn
in the classroom with real-world scenarios that typically confront students. According to
Davtyan (2014), the primary reasons why contextual learning is so essential is that:

1. “It emphasizes problem-solving.

2. It recognizes the importance of education and training in various settings,

including the workplace, the community, and the home.

3. It encourages students to become self-directed and independent learners by

teaching them to take responsibility for their education.

4. Tt grounds instruction in the student’s actual experiences in the world

5. Working in groups allows students to pick up helpful information from one

another”.
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The gap between a student’s mathematical competence and comprehension is
often the root cause of the irregularities observed in their academic performance.
According to the findings of research conducted by Bernard and Senjayawati (2019),
there is no correlation between the level of mathematical aptitude and the level of
comprehension possessed by students. Therefore, the student’s level of skill does not
substantially impact their level of comprehension. However, it is vital to remember that
having great reading and comprehension skills is required to glean essential pieces of
information, eliminate that which is superfluous, and arrive at conclusions (Weston,
2019).

Knowledge of broad thinking, learning, and problem-solving techniques best
describes “strategy knowledge,” as defined by Gurat and Muedula (2016). The authors
further surmount, “Several general techniques describe the many heuristics individuals
can employ to solve difficulties for problem-solving and thinking in mathematics.” In
problem-solving, they can include the knowledge of means-ends analysis, working
background, and others. In addition, students can acquire knowledge of various
metacognitive strategies that can be helpful in planning, monitoring, and regulating
their learning and thinking. Strategy knowledge includes the various methodologies
students may employ to recall the information and determine to learn and comprehend
what is spoken or read in the class setting. According to Patterson et al. (2020), asking
students to offer separate sections on the explanation of strategy and justification draws

attention to this crucial distinction. It shows their comprehension of justification.
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Numeracy

For several years, there has been a significant gap between the mathematical
needs of academic work and the mathematical demands of the actual world. According to
the State of Victoria (2021), the challenge for math educators center on how to
effectively incorporate numeracy as an integral part of their teaching considering the
disconnect that exists between the mathematics taught in schools and the mathematics
used in the real world, which includes the career settings. According to Tout (2020),
numeracy is a skill that must be specifically taught; leaving it up to providence will not
ensure a successful outcome. Hogan (2000, as cited in Scott 2016) further states that to be
numerate in each circumstance, an individual needs three distinctive categories of
knowledge: mathematical, contextual, and strategic. The Numeracy Framework,
developed by Hogan (2000, as cited in Thorton & Hogan, 2004), was presented to the
educators strategically. Hogan and Thorton (2004) go on to say that “this framework
explains that numeracy requires a combination of the three types of knowledge, as
follows:

1. Mathematical knowledge-defined as the abilities, techniques, and concepts
essential to solving quantitative problems that one encounters in a real-world
setting;

2. Contextual knowledge-defined as the awareness and knowledge of how the
context impacted the mathematics that was employed; and

3. Strategic knowledge is defined as having the confidence, disposition, and

skills necessary to determine what must be known to act “numerately”.
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Understanding mathematical content enables one to grasp the surroundings and
efficiently cultivates mental discipline. It promotes univariate linear, critical analysis,
creative thought, problem-solving skills, and effective interpersonal capabilities. Yet, the
anxiety many have regarding the subject is unsettling. According to Blazer (2011)
approximately 93 percent of Americans report some level of math anxiety. Math anxiety
is defined as a feeling of tension and apprehension that interferes with math performance
ability, the manipulation of numbers and the solving of mathematical problems in a wide
variety of ordinary life and academic situations (Khasawneh et al., 2021). Overcoming
self-diagnosed fear of mathematics is essential to student success both academically and
professionally.

Students must have a strong foundation by which they can build their math
content knowledge, or they will struggle continuously to understand the content. Math is
a self-building language, and failure to understand its foundations is comparable to not
understanding the structure of a language (Venezky, 2018). Mahanta (2019) stated that
one of the most common problems while learning math is that students lack an
understanding of the basic concepts. The lack of a proper analytical skill set makes it
more difficult for students to compete internationally against peers. Balingit and Van
Dam (2019) state the U.S. students are in trouble when it comes to how they perform in
math relative to their international peers. One concern cited by researchers is that classes
in the US frequently emphasize formulae and procedures rather than educating students
to think creatively about solving complex problems (Richards & USA Today, 2020). To
aide in the acquisition and retention of mathematical concepts, additional research will
focus on the learning tools that encompass note-taking.
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Note-taking and Student Achievement

Note-taking is in intricate part of the learning process. Notes are taken with the
aim of a deeper understanding, long term learning and reviewing previous knowledge as
well, and note-taking is applied in various fields of life such as daily life and professional
life. When students actively listen and write down important information, it allows them
to cognitively process it, which in turn allows them to better understand the information
that they are learning (Salame & Thompson, 2020).

Note-taking is common for many reasons, including studying, memorizing
material, and keeping a record of what happened (Soraya & Chen, 2022). Taking notes
during lectures is widely recognized as an effective learning strategy. According to
Blackbourn (2018), taking detailed notes can help you remember and comprehend what
you have learned. Taking notes can be taxing but beneficial at the same time. One benefit
of taking adequate notes is that it facilitates students’ ability to examine previously
acquired knowledge later to preserve such knowledge better. Taking notes involves
writing down information gathered from an instructional source through reading, an oral
discussion, or a lecture in a strategic manner to aide in understanding. As stated by
Karabulut and Baran (2021), students can benefit from learning strategic note-taking.
Students can benefit from strategic note-taking since it offers a structured approach to
learning and can lead to higher academic achievement (Salame & Thompson, 2020).
Taking notes strategically entails listening and thinking and writing down what has have
heard and processed.

While note-taking is not new, the methods or strategies in which students take
notes are ever-changing. For many college students, note-taking is instinctive. Students at
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the collegiate level spend much of the instructional experience compiling notes based on
the context of in-class discussions. Students are often exposed to various alternatives
while taking notes, ranging from overall note-taking methods to tools utilized for
recording information to tactics for making notes of individual pieces of information
(Siegel, 2022). As stated by Salame and Thompson (2020), students who take poor notes
are more likely to struggle in courses and their course performance might suffer. Strategic
and extensive note-taking improves students learning as well as achievement in a class.
Cunff (2020) says that research shows that taking notes on what you read helps you
remember it better. The ability to recall information more swiftly happens because the
effort required to take notes allows one’s brain to create new connections and transmits
the information in such a way that helps students recall it more effectively over time.
Students who do not take good notes miss out on much information pertinent to the
learning process. Students can be active participants in the learning process when they
take notes.

The University of Massachusetts Dartmouth (2020) implied that taking notes
encourages you to focus on the content conveyed. It improves one’s intelligence. Studies
on learning have shown that listening to something and then writing a summary of what
one has heard helps one understand and remember it later. “In general, taking notes
serves two purposes: First, taking notes can help you take in and understand what you
hear and see. The idea behind this is that when we take notes, we actively listen to a
lecture or class, which helps us understand what is said. The second purpose is that
learners are able reference their notes and incorporate them to study in their study

sessions” (Nordmann et.al, 2019).
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Graphic Organizers and Student Use

The use of graphic organizers can be of great use to both the students and the
teachers who employ them. It not only makes the teaching and learning process more
interesting and interactive for everyone, but it also makes it easier to teach and learn.
According to Tureniyazova (2019), graphic organizers make it easier to assimilate textual
information due to the information is presented visually. Students also benefit from the
critical intellectual guardrails provided by visual organizers. There is a need for
additional knowledge about student involvement, cognitive effect, and student
understanding, as these are three essential components of the learning process. This is
necessary to grasp the relevance of the function that graphic organizers play in education.

Students could facilitate their own learning by making use of graphic organizers
that their teachers have created. According to Wise and Cooper (2019), graphic
organizers equip students with the ability to discover patterns and compare perspectives,
provide students with a mechanism to categorize large volumes of information, and
introduce a more sophisticated lens through which to examine complex texts. In addition,
graphic organizers provide students with a means to organize large amounts of
information. In addition to this, they make it possible for students to organize enormous
quantities of data into smaller, more comprehensible, and digestible portions. Students
are provided with a viable method for organizing their thoughts, ideas, and questions, as
well as more time for the application of skills they are developing. In addition, graphic
organizers equip students with the ability to discover patterns and compare perspectives;
they also provide a mechanism to categorize large volumes of information; introduce a
more sophisticated perspective through which to examine complicated texts; and provide
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students with a means to compare perspectives. When there is a huge amount of
information to work with in a small amount of time, they make it easier to understand the
knowledge that is being worked with.

In addition to assisting students in better conceptualizing concepts, graphic
organizers also provide students with a way through which they may vocalize their
learning. Because graphic organizers may be considered as communication instruments,
students are provided with the opportunity to do so. Depending on the kind of organizer
that is used, it may be possible to illustrate not just the structure or arrangement of the
concepts but also the links between the concepts. The cognitive demands placed on
students are lessened when the information being studied is presented in certain
arrangements that represent its structure. Students that make successful use of visual
organizers have a reduced amount of semantic content that they need to absorb to
comprehend the information. Students with and without learning difficulties alike can
make effective use of graphic organizers for a variety of reasons, and this is one of the
primary reasons why.

Students’ (a) mastery of the topic, (b) thinking abilities such as the ability to
structure information, and (c) certain mental habits such as inventiveness and devotion to
quality can all be evaluated using graphic organizers, which can be a highly powerful tool
(Traina, 2008). To get the most out of graphic organizers, educators should show them in
advance of a new topic or learning sequence and at a higher level of abstraction than the
learning that comes after them. This will maximize effectiveness (Reference). Despite
this, “Graphic organizers can be utilized prior to a lesson to activate prior information,
direct thinking, and develop vocabulary.” [Citation needed] Using the visual organizer
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during a lesson can assist students in organizing information and maintaining their
attention on the subject matter being covered. When used at the end of a lesson, the
graphic organizer gives students the opportunity to check or reconsider prior information
as well as tie newly learned concepts to previously covered material (Graphic organizers,
n.d.).

Students can use organizers to classify, clarify, or condense relevant information.
Organizers can help students improve their theoretical comprehension by guiding them
through a process that investigates the links between diverse academic topics. Students
need to be guided in the process of categorizing significant concepts by well-designed
graphic organizers. These organizers should also reveal the interconnections between
ideas and assist students in the construction of knowledge. According to Ausubel (1963),
who is referenced in Alfares (2019), who felt that the ways employed by teachers to
portray information might encourage learning; an appropriate organizer can allow
students to build linkages between new knowledge and what they have previously
acquired; Alfares (2019).

According to Ciascai (2009, page 1), the following are, in essence, the functions
that graphic organizers provide in the process of education:

e “Clarifying knowledge and reasoning. The purpose of graphic organizers is to
clarify the connections and relationships between various ideas. There are
graphic organizers that organize information into categories, making it easier
to define the many concepts being discussed. In addition, the knowledge is
efficiently supported by the process of thinking thanks to the visual

organization of the information.
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Improving the way in which students acquire knowledge. The process of
filling out a graphic organizer is a complicated one that requires one to select
regarding which graphic organizer is the best fit for the particular kind of
knowledge and cognitive processes that are being considered. This decision
necessitates the selection of the appropriate body of information, as well as
the analysis of the strategy, as well as the preliminary, intermediate, and
ultimate results. This kind of work with knowledge adds to the improvement
of education in terms of students’ learning comprehension and their ability to
think critically.

Incorporating the newly acquired information into the existing framework of
prior knowledge A superior learning process is achieved when the new
information is associated with the information that the learner already
POSSESsSes.

Locating the conceptual flaws in the argument (and misconceptions). The
conceptual and perceptual errors are revealed to both the instructor and the
student when a graphic organizer is filled out. Therefore, both the instructor

and the student may move forward with the necessary adjustments.

Students at all grade levels can benefit from using graphic organizers as a learning
resource because of their many advantages. According to Abdul-Majeed (2016, which is
cited in Oladimeji, 2022), the use of graphic organizers motivates students when it comes
to writing. He also maintained that the visual representation of graphic organizers

provides learners with a structural framework and the actual information they are to learn.
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According to Ajayi and Lawani’s (2015) definition, mathematics education is the
process of teaching and learning mathematics in a way that focuses on the solution of
problems through the acquisition of knowledge of the algorithms and formulae required
for computations. The Commission on Higher Education designed initiatives at the
beginning of the K-12 educational reform to provide a seamless transition for students
who were graduating from elementary school and moving on to secondary school
(Wenceslao, 2022, p. 192). Although preparations were made, a disparity was discovered
between the instructional methods used at the university level and those to which students
had become used to in their time in grades kindergarten through twelve.

At the elementary, middle, and high school levels, educators and other staff
members actively watch students, providing direction and instruction as required. On the
other hand, by the time students reach the university level, they are expected to take
responsibility for their activities even though there is very little control from either
teachers or administration. It was presumed that students had some level of prior
knowledge. For some students, the ability to navigate a lifestyle in which they are in
complete control of their destinies may be overwhelming, which might compound the
fact that they are not academically well prepared for college life. Subtle adjustments such
as these may not seem significant in principle; however, for some students, the ability to
do so might be significant.

Oladimeji (2022) discovered that teaching students with intellectual disabilities
social skills with the assistance of graphic organizers led to improvements in those
students’ social abilities. Students who struggle academically benefit significantly from
using visual organizers in the classroom, as this allows them to understand better the
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material covered (Lopez & Campoverde, 2018). According to Muflih (2018, page 13),
the use of visual organization in the resource rooms by the teachers helps to organize the
ideas and meanings contained in the unit. When combined with robust and direct
instruction of mathematical concepts, graphic organizers may provide a bridge between
constructivist approaches to teaching mathematics and the more direct instruction
required for some students with disabilities, particularly autism spectrum disorders. These
students require more direct instruction because constructivist approaches to teaching
mathematics do not adequately address their needs (Flores et al., 2013, as cited in Delisio
etal., 2018).
Graphic Organizers and Student Engagement

Graphic Organizers are valuable tools that can improve students’ ability to think
critically and foster meaningful learning in the classroom. Research provides evidence
that improved achievement outcomes in writing performance among students in early
childhood education and undergraduate teaching competency (Rokhaniyah, 2019). A
graphic organizer is a tool that can assist in organizing and expanding one’s thinking
skills and processes. It is essential to carry out the implementation of a graphic organizer
to determine effectiveness. Whether or not and to what extent a graphic organizer can
enhance the college student’s ability to generate ideas may also be utilized to identify the
climate of the classroom when graphic organizers are in use. Employing visual organizers
paves the way for students to achieve a more profound comprehension of the material
(Wise & Cooper, 2019). Students can break down complex ideas or concepts into more
manageable and readily understood illustrations using the visual representations provided
in the lesson plans. Wise and Cooper (2019) further state that this visual learning device
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has several significant advantages, one of which is its capability to assist students with
learning impairments in their academic pursuits.

Utilizing graphic organizers is a typical strategy employed to minimize
unimportant cognitive burdens. (Robillos, 2021) Using graphic organizers allow for the
cultivation of various cognitive abilities, including critical analysis, reflection,
brainstorming, idea production, and the organization and prioritization of content. The
student’s active learning ability should improve due to their exposure to the numerous
learning aids. These visual representations not only aid in the retention and recall of
concepts and the relationships between them but also function as visual signals.

One strategy for aiding these mental processes is to present a graphic organizer
alongside the document, outlining the key points and connections of the text. To ensure
that students are actively engaged in these processes, it is possible to ask them to generate
an organizer on their own (Colliot & Jamet, 2018). According to Wang et al. (2021),
interactive graphic organizers were the most popular choice among middle school
students because they allowed students to participate in more integrative cognitive
processes, leading to more profound learning outcomes and improved learning
experiences. Students’ cognitive engagement can increase by using visual organizers in
the classroom. Additionally, students may have the opportunity to build learning maps
uniquely suited to their styles of instruction. When a large amount of information needs
to be processed in a short amount of time, using visual organizers can help with
comprehension (Praveen & Rajan, 2013, as cited in Imsa-ard, 2022).

Even if they are advantageous to the learning process, graphic organizers can
sometimes have the opposite of the intended effect on the learning process. When used
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excessively, they have the potential to limit students’ thinking to nothing more than
merely filling in the boxes or diagrams. By using this changed mental process, students
can sidestep the messy but crucial labor of surfacing key insights or conceptual
comprehension. They also have the potential to alter the level of student involvement.
Therefore, when determining the academic demands of students through the utilization of
graphic organizers, attention must be given to the engagement side of the equation.

According to research, students who use graphic organizers demonstrate an
improved ability to connect with and comprehend the material. According to Gallavan
and Kaottler (2007, cited in Mann, 2014), the use of graphic organizers helps students’
motivation, short-term recall, and long-term accomplishment. The ability to recall can
occur by enabling students to synthesize, manipulate, and manage the intricate social
studies curriculum. According to Robillos (2021), the use of graphic organizers helps
students have a higher level of engagement in generating ideas and information because it
sparks their interest in the background information required for organizing and
developing the content of a topic’s presentation. A learner can comprehensively grasp his
thoughts in his head when he writes down his thoughts visually or graphically through the
process of diagramming and mapping. It allows the learner to have a better understanding
of his concepts. Because of this, a learner will be able to differentiate between necessary
and unneeded ideas, and errors will have the opportunity to be rectified.

Understanding the engagement implications of different note-taking practices
should help students achieve extraordinary academic performance. It is because class
participation connects to more in-depth cognitive processing (Shell et al., 2021, p. 6).
Student engagement is a term used in education to describe the extent to which students
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pay attention, are curious, are interested, are optimistic, and are passionate about what
they are learning or receiving. This attention, curiosity, interest, optimism, and passion
extend to the extent to which students are motivated to learn and advance in their
education (Great Schools Partnership, 2016). A more hands-on method of education may
occur through the utilization of graphic organizers. When incorporated into the lesson,
these technologies allow students to participate actively and contribute to their learning
process. Both the design of the graphical organizers and the act of arranging content
activate different areas of the brain, specifically the creative and logical parts
(Professional Learning Board, n.d.) When done as a group exercise, it also contributes to
developing healthy team dynamics.

In addition, Kanszolu (2017) found that graphic organizers significantly impacted
students’ academic attainment than conventional methods of instruction. Graphic
organizers are beneficial in all subject areas. They can be used to instruct students on
various topics, including cause and effect, taking notes, comparing and contrasting ideas,
and organizational abilities. Graphic organizers allow the instructor and students to
understand the subject matter clearly. Traditional graphic organizers can be just as
helpful in boosting student performance as technology-driven graphic organizers may be.
It is because they help teach the acquisition and development of social skills.

Graphic Organizers and Mathematics Education

Students frequently regard mathematics as one of the topics presenting the most
significant amount of difficulty. According to Richards and USA Today (2020), the most
recent results of an international exam given to teens rated the United States of America
ninth in reading and 3t in math literacy out of 79 countries and economies. This ranking
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stems from the results of the test given to teenagers. The ranking is a result, in part, of the
inconsistencies that occur due to the lack of mathematical knowledge that students
possess. According to Rittle-Johnson (2017), having a solid foundation in mathematics is
essential for success in school, the workforce, and life in general; however, many
youngsters do not acquire the skills necessary to become effective in mathematics.
Mathematics is a fantastic instrument for establishing mental discipline because it
encourages logical reasoning and mental rigor. Doing so in a way that is both entertaining
and effective is a great way to achieve it. Having a solid foundation in mathematics is
essential to comprehending the material covered in various other academic disciplines,
including the social sciences, natural sciences, and even the arts, such as music and
theater (International Math Union,2022).

Schudde and Keisler (2019), found that over fifty percent of community college
students do not fulfill college-readiness standards in mathematics. Students’ inability to
complete the academic standards of traditional math courses has led to increased
placements in developmental math courses. A college preparedness test in the state of
Mississippi determined that just about 18 percent of grade 11 public high school students
at the time possessed the skills needed for success in college mathematics (Davis &
Koon, 2019). Conley (2007) explains that college readiness is the amount of preparation
a student must have to enroll in and succeed in a credit-bearing general education course
at a university or community college without remediation. Studies indicate that even
when students enroll in college-level math courses, such as College Algebra, they
struggle to complete them due to their low arithmetic skills (New study seeks remedies
for poor math performance in community colleges, 2017).
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The successful completion of college-level mathematics courses such as College
Algebra can serve a dual purpose by serving as a potential indicator of both academic and
career success in the years to come. For students of any race or socioeconomic
background, the higher the level of mathematics coursework they took in high school, the
greater the likelihood that they would go on to get a bachelor’s degree after attending
college (Cignition, 2020). Math concepts, such as those covered in developmental algebra
and collegiate algebra, are notoriously difficult to grasp for a significant number of
students. According to Shakerdge’s research, approximately fifty percent of students do
not successfully complete collegiate algebra with a grade of C or higher (2021).

According to the blog (2020), College Algebra has the highest failure rate of any
course, with around half of all students failing the course with a grade of D, F,
incomplete, or dropping altogether. According to the data that has been collected, the
most important obstacle that stands in the way of Americans completing degrees in
STEM and non-STEM industries is their difficulty with arithmetic. Math students
frequently do poorly because they are unable to comprehend how to analyze the
information provided. Ozkan and Kettler (2022) propose that students can achieve
specific learning goals, configure newly acquired knowledge, build self-management and
self-confidence skills by participating in hands-on activities, interactive conversations,
autonomous work, and cooperation as part of the STEM process. In the process of
finishing their projects, students not only acquire research skills but also develop their
relationships with both their classmates and the adults in their lives, and they work

together in groups to experience the good impacts of their efforts.

40



Graphic organizers are a type of visual communication tool, makes use of visual
symbols to convey meaning by expressing ideas and concepts. Students are given the
opportunity to visually digest knowledge in a way that is organized, clear, and
manageable by using graphic organizers. This, in the long term, will aid in the retention
of information. Graphic organizers can be traced back to David Ausubel’s, “Meaningful
Learning Theory”. Advance organizers, which were made popular by the psychologist
David Ausubel, give the conceptual framework that is necessary for the assimilation and
retention of new knowledge.

Graphic organizers are described as “a visual representation of knowledge, a
technique of structuring information, and of grouping significant parts of a concept or
topic into a pattern using labels,” according to Egan (1999, as referenced in Alfares,
2019). Graphic organizers are a research-based tool that are always being improved upon,
even though they have been utilized as a resource in classrooms across the board in all
fields of education for approximately forty years. Graphic organizers, depending on how
they are implemented, have the potential to mold the structure in which new information
is presented and can have either a positive or negative impact on learning, depending on
how relatable they are to the material that is presented in the classroom by the instructors.
Despite this, graphic organizers are a versatile component of the learning process since
they assist students in visually conceptualizing what they are learning.

According to Wise (2022), visual arrangement of information, such as when it is
given through use of graphic organizers, helps make the material more concrete for
students, making it easier for them to absorb and recall. Visual and verbal learning can be
brought together in a graphic organizer. Students become more involved and immersed in
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the learning process because of both verbal and visual processing, and as a result, their
retention rates increase (Sousa, 2016, p.157). This merging of concepts improves
comprehension and assists candidates for teaching jobs in developing constructive
evaluation processes. The process of visually representing information can be an
extremely helpful strategy for those who struggle with learning.

Muflih (2018, page 13), suggests the use of visual organizations by the teachers of
the resource rooms helps to organize the ideas and meanings contained in the unit by
organizing the knowledge of students with learning disabilities and deepening their
understanding of the subject material. This is because it reflects the visual logical,
psychological, and cognitive structure, and it includes a series of popular steps. In
addition, it helps to organize the knowledge of students with learning disabilities, which
in turn helps to organize the ideas and meanings contained in the graphic organizers help
users visualize the relationship between various pieces by using a variety of colorful
shapes, symbols, and connectors. Students shift the intellectual responsibility by asking
students to design their own visual representation, which is made possible via the use of
graphic organizers (Wise & Cooper 2019).

It is important to equip students with learning methods and tools for independent,
active learning rather than giving them ready material for memorization to raise a
generation that is capable of critical thinking, making decisions quickly, and finding a
way out in critical life situations. This is because it is important to raise a generation that
can think critically, make decisions quickly, and find a way out in critical life situations
(Tureniyazova, 2018). To accomplish this pedagogical task, effective learning
technologies are required. These technologies must instill in the learner the ability to
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analyze the educational information that is received (from the teacher, from the textbook,
from the Internet), to extract from the total amount of information the necessary and
reliable piece, and to teach how to use the information found to solve specific problems.
Interactive Notebooks

The purpose of interactive notebooks is for professors to provide students with
various materials, such as notes, information, or other helpful content. Students can
receive a variety of visuals to help them better understand the concepts they are studying
in class. They can also participate in engaging activities if they use an interactive
notebook. The students have two options: either formulate their understanding of it, or
they can incorporate it into their thought processes in a way that enables them to
understand it. After that, the students may demonstrate their knowledge and
comprehension of the content by producing a product. The student can fulfill this
outcome by addressing any identified subgroups that make up the theory of multiple
intelligences developed by Howard Gardner.

According to Gordon (2017), Gardner detailed a more complex paradigm in
which human intelligence consists of eight relatively autonomous intellectual capacities.
These intellectual capacities include logical-mathematical, musical, linguistic, bodily-
kinesthetic, spatial, interpersonal, intrapersonal, and naturalist intelligence. Interactive
notebooks are excellent for involving all students in the learning process since they cater
to all the various bits of intelligence recognized. Incorporating interactive notebooks and
foldables into the learning process is an effective method that may authentically engage

the intelligence already present in students.
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Students can draw connections prior to beginning new learning, modify their
ideas, and expand their understanding of the world around them by using a tool called an
interactive notebook. It is the culmination of a student’s effort over the school year that
demonstrates both the subject that was studied (the input) and the reflective knowledge
obtained (the output) (Marcarelli, 2010). In the 1970s, a teacher named Lee Swenson
from California began using what would later be known as the interactive student
notebook with the assistance of his fellow social studies educators (Mallozzi, 2012). The
interactive notebook is like a composition or spiral-bound notebook but has more features
than just a place to take notes. Students can develop knowledge and skill connections
according to their preferred method of learning, and interactive notebooks allow them to
demonstrate that learning in a manner that is unique to them (Neely, 2019).

Foldables are multi-dimensional graphic organizers that can be used for skills
reinforcement, practice, and/or information organizing (Zikes, 2003). There are several
advantages to employing interactive notebooks, graphic organizers, or foldable in the
learning process. These advantages include, according to the research presented by Zikes
(2003), the graphic organizers should be used to:

e “Efficiently organize, show, and arrange information to make it simpler for
students to comprehend mathematical concepts and become proficient in
related abilities.

e |ead to the creation of study guides by the students themselves. These guides
compile as students work through new concepts and procedures, listening for
main ideas, reading for main ideas, and working their way through the

material.
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as an alternative to the conventional poster board or math fair formats, give
students various imaginative frameworks within which they can show their
ideas, research, and computations.

have students take over the task of writing on photocopied pages or replacing
writing done by the teacher.

incorporate the application of abilities such as comparing, understanding
cause and effect, and finding similarities and differences in daily work and
projects that will last longer. For instance, one might use these foldables to
compare individual students’ explanations and strategies to solve problems
with the explanations that other students and teachers offer.

continue to “immerse” students in previously learned words and concepts,
providing them with a solid foundation upon which they can develop by
adding new observations, experiences, and knowledge. It allows students and
teachers to quickly communicate data through graphs, tables, charts, models,
and diagrams, including Venn diagrams. Either group can utilize this
functionality.

allow students to create their math journals in which they can write the
primary ideas, problem-solving strategies, examples, questions during
classwork, and personal experiences that arise throughout learning.

give students have the potential to serve as alternate assessment tools that the
instructors can use to evaluate the development of students or that the students

themselves can use to evaluate their progress.
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e include the study of mathematics and the humanities, natural sciences, and

social sciences.

e equip students with a sense of responsibility for the mathematical content of

the curriculum”.

According to West (n.d.), the literature on brain research, multiple intelligences,
and note-taking all support the classroom use of interactive notebooks. Interactive
notebooks mirror the brain’s information processing, so they can help students better
retain the information they are learning (Fajardo et al., 2019). Students can spend more
time digesting and consolidating their knowledge, leading to higher academic
accomplishment. This is made possible through interactive notebooks, which reduce the
time spent on direct instruction (Halverson, 2021). According to Wilson (2015), using
resources such as interactive notebooks in conjunction with such critical thinking
practices enables students to draw from their store of creative potential to acquire
knowledge in a coherent, consistent, and significant way to them.

Summary

More research is needed to further understand students’ comprehension of
mathematics at the post-secondary level when using notes to aide in the learning process.
The problems facing college level students in mathematics are certainly bigger than any
one person, institution, or company. Many strategies and programs have been
implemented to aid in the math deficit. It is what happens once students are in the
classroom setting that remains troublesome. Although developmental class were enacted
to alleviate the disproportionate number of students not fully prepared to tackle college

math, little has changed in the completion and success rate.
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As stated by Hodara (2013), a fundamental difficulty students face today when
seeking a post-secondary degree is a lack of academic readiness for college-level
arithmetic, as indicated by high referral rates for developmental math and poor college
math completion rates, especially at 2-year institutions. When Bailey, Jeong, and Cho
(2010) looked at referrals to developmental education by topic, they discovered that 59
percent of entering community college students enrolled in developmental math. In
contrast, only 33 percent enrolled in developmental English. One must speculate why the

discrepancy between the two fields is so drastic.
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CHAPTER Ill - METHODOLOGY
The purpose of this study is to investigate the impact of graphic organizers on
post-secondary math students’ abilities to solve univariate linear equations. It will focus
on how teaching metacognitive strategies using graphic organizers like the Frayer Model
(as shown in figure 3.1) to college students can benefit the students’ academic

performance in College Algebra.

Frayer Model

/Definition: (in own words) Characteristics /Facts:

-

m\

xamples: Non Examples:

L A

Figure 3.1 Frayer Model Example

The study will compare the performance of students who use guided interactive graphic
organizers to solve univariate linear equations during class and those who do not. This
chapter will detail the research setting, the participants, the instruments, procedures to
collect data, and the planned analyses.
Methodology Selected

This quantitative study uses inferential statistics to analyze the data under the

principles of experimental research. According to Taber (2019), experimental studies are
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frequently used to evaluate the efficacy of new pedagogical approaches, curricula, or
learning tools developed for the classroom. An excellent experimental design guides the
study’s methodology, illuminating for the reader more precisely how the data were
collected and, as a result, facilitating the reader’s ability to perform an appropriate
analysis of the findings (Knight, 2010).
Theory of Meaningful Learning

According to the hypothesis put forth by Ausubel, for individuals to acquire new
information in a way that is useful to them, they must make connections between that
information and relevant concepts that they already possess. The new information needs
to engage with the learner’s existing knowledge framework. Students are significantly
more likely to retain information if they are engaged in meaningful learning experiences
(Primary Paradise, 2021). “Recognizing how new material connects with previous
knowledge and “makes sense” gives considerably more gratifying intrinsic motivation, an
essential component of meaningful learning. In addition, when learning is an essential
part of some action and contributes to directing and elucidating the activity, there is
typically a higher level of good emotion (Bretz, 2001). She explained that Ausubel had
stated that meaningful learning necessitates three components, and she used Figure 3.2 to

illustrate how this differs from rote learning.
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Figure 3.2 The Rote-Meaningful Learning (Novak & Cafias, 2006).

According to Arden (2021), a practical teaching approach must possess all five of
the following characteristics to be considered meaningful learning: active, collaborative,
authentic, and goal-focused. She gives the following descriptions of each:

e Students engage in active learning when they use technology independently

and consistently or when they are self-directed.

e Students work together in groups to accomplish tasks utilizing traditional

forms of digital technology as part of collaborative learning.

e The utilization of various forms of modern technology to construct new

information on top of previously gained knowledge is at the heart of the

constructive learning approach.
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e Using digital tools to connect activities outside the traditional classroom is

required for authentic learning.

e To complete homework assignments, goal-directed learning integrates

activities and goals into supervised tasks.
Research Design

This study will be carried out at a higher education institution located in the
Southeastern part of the United States that offers both developmental and traditional
students enrolled in post-secondary math courses. In this study, the independent variable
will be the note-taking method. The dependent variable is defined as students’
performance on the post-test. Students will be placed in either a control group or a
treatment group and will receive similar instruction with the note-taking method used
during instruction serving as the differentiation. Students who are in the control group
will not receive graphic organizers as an instructional learning aid. Students who are in
the experimental group will receive graphic organizers to aid in understanding and will
be classified as guided learners.

Guided learning is a process in which learners initiate and advance their learning
with the assistance of more experienced partners and socially derived sources such as
tools, text, or other artifacts (Billet, 2012). This frequently takes the form of the
traditional classroom, in which a teacher instructs or facilitates education through
projects, laboratories, or group learning. In addition, guided learning can include a
student using learning aids like graphic organizers in collaboration with a teacher to learn
about a topic. The Statistical Package for the Social Sciences (SPSS) will be used to

compare the graphic organizer group and the independent learning group’s test scores on
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univariate linear equations to determine if the graphic organizer group had a better
understanding of solving univariate linear equations.

A pre-test of short answer questions will be administered to both groups of
students prior to the implementation of graphic organizers. The cores earned by all
students will be used to calculate a mean score for future comparison. During the first
instructional unit, students will be asked to answer content related questions prior to
receiving instruction from the teacher. this unit will last two weeks and cover the follow
topics: Combining like terms, solving univariate linear equations with integer
coefficients, and solving univariate linear equations with rational number coefficients and
binomial numerators. At the end of the unit, a post-test will be given to both the
experimental group and the control group to assess students’ learning and capture
differences. Data will be collected to measure growth in both groups.

Participants

The participants will be community college students enrolled in College Algebra
and include traditional and non-traditional students. The community college is a public
institution in the Southeastern United States and has six campuses spread across five
counties. The researcher is a mathematics instructor at one of the six campuses and the
students in her courses will be the participant pool. Participants will be asked to volunteer
for the study with no penalty and no extra credit or grades distributed. The only
requirement is that students be enrolled in the non-traditional College Algebra course
during the study. Both College Algebra students in the control group and experimental

group received traditional instruction covering the process of solving. univariate linear
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equations. In addition, the control group will use their own note-taking method while the
treatment group will use teacher generated graphic organizer(s) for note-taking.

The non-traditional College-Algebra course is arranged in a co-requisite
instructional format. Students enrolled in the course are students who demonstrated a lack
of preparation for the traditional 3 hours College Algebra course. College Algebra
prerequisites differ slightly: MAT 1234 (or MAT 1133 or MAT 1134 with a “C” or
higher, or ACT® Math sub-score of 17-18, or ACCUPLACER Math score of 59-75, or
Next-Generation ACCUPLACER Math score of 250-262). Inequalities; functions; linear
and quadratic equations, circles, and their graphs; univariate linear, radical, and higher-
order equations; applications; polynomial and univariate linear functions; logarithmic and
exponential functions; and systems of equations are all covered in this course.
Instrumentation

The primary data collection instrument will be pre-and post-test assessments
(Appendix B). The pre-assessment created by mathematics teachers at the college will
consist of 20 questions. Eight of the 20 questions will assess student understanding of
terminology. Combining like terms will be the focus of questions nine and ten, which are
skills used throughout the remainder of the assessment. Questions 11 through
15encompass distributing constants on at least one side of the equation. Questions 16
through 20 contained questions with rational coefficients.

Prior to implementing guided interactive graphic organizer as the instructional
method for teaching equation solving, all participants will take a pre-test. The guided
interactive graphic organizer pedagogy will be used throughout the unit of instruction for
the experimental group of College Algebra students. Participants will complete three
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guided interactive graphic organizer entries: Parts of an equation, Terminology, and Steps
to solving an equation. The control group will not use guided interactive graphic
organizer as a learning aid and will rely on their own note-taking methods. The post-test
will be the same as the pre-test and will be administered to the participants at the end of
the unit. Participants will be expected to complete the pre-and post-tests to the best of
their abilities and provide work to support the solution to each problem. Each item will
be scored based on completion requirement, providing partial credit when warranted.
Data Collection

Although qualitative research methods could be used, it was determined
quantitative methods, specifically a pre-test-post-test design, would be best to begin this
exploratory work. After the post-test, an independent sample t-test will be conducted
using SPSS to compare the student groups and their performance. At the end of the unit
all participants were given an identical post-test to assess growth. The average
mathematics scores participants achieve on the pre-tests will be compared to post test
scores from the same participants. Test responses will be analyzed using an independent
sample t-test.

Data was obtained from four classes, which | have classified as groups one, two,
three, and four, respectively. Group one consisted of 11 traditional and dual enrolled
students. The students were enrolled in a night College-Algebra course and represented a
portion of the control group. Group two consisted of 17 traditional and dual enrolled
students. The students were enrolled in a morning College-Algebra course and
represented the remaining participants of the control group, bringing the total number of
control group participants to 28. Group three consisted of 20 traditional and dual
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enrolled students. The students in group three were enrolled in a morning College-
Algebra course and represented a portion of the experimental group. Group two consisted
of 17 traditional students. The participants in group four were also enrolled in a morning
College-Algebra course and represented the remaining participants of the experimental
group, bringing the total number of experimental group participants to 40.
Data Analysis

The purpose of this study is to explore the effect of note-taking through use of
graphic organizers on participants’ performance in College Algebra specifically when
solving univariate linear equations. Following data collection, a t-test will be performed
using SPSS to answer the study’s research question. The class that does not receive
graphic organizers will be the independent variable for the question. The dependent
variable will be the note-taking strategy used, such as traditional self-regulated notes
(non-graphic organizers), graphic organizers, and course classification. Finally, the scores
obtained from the pre-test and post-test results will be assessed as the learning criterion.
Descriptive statistics (mean, standard deviation, and percentage) and inferential statistics
of independent and paired t-test will be used for data analyzing.
Limitations

The statistical community represents a single department within the college,
which is a limitation of this study; consequently, it is recommended that future sampling
be conducted from a more extensive community. In addition, the research should be
carried out with participants enrolled in the conventional three-hour College Algebra
course. Another limitation is that the two groups may not be equally balanced because
the researcher did not randomly assign students to each group. The two control groups
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had fewer enrolled students; thus, the sample size was smaller than that of the
experimental group.

The study was limited to a Southeastern, public, comprehensive community
college. The study results may not be generalized to an institution of a different size, one
located in a different geographic location, or one that contains a substantially diverse
population in terms of student demographics. To address the study’s research questions, a
comparison of students who used guided interactive graphic organizers to those who did

not was made.
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CHAPTER IV — RESULTS

This study assessed whether guided interactive graphic notes had a favorable
impact on the academic achievement of mathematics students enrolled in College
Algebra at a community college. The study’s goal was to discover if the note-taking
technique made a substantial impact in enhancing student performance in College
Algebra. This was done by comparing the performance of College Algebra students who
used interactive guided notes to record material during teaching to the performance of
College Algebra students who used their way of note-taking. Students who chose to
participate in the research experiment and provided their informed consent were given a
test on solving univariate linear equations before and after participating in the project.
The study was conducted using SPSS version 29 to determine whether there was a
statistically significant difference between the two sets of results. The results of the data
analysis are presented in this chapter in the following order: sample population
descriptive analysis, inferential statistics, and decisions about the study hypothesis.
Sample Population

The study’s overarching question is stated in chapter one: 1. How does the use of
guided interactive graphic organizer notes impact College Algebra students’ mathematics
performance when solving univariate linear equations, as measured by a pre-and post-
test? The researcher in this study knew that graphic organizers and interactive notes
were valuable instructional resources, so she set out to see whether the two might be
combined for an even more significant impact in a college-level mathematics course. To
that purpose, she chose a sampling strategy, a suitable device for measurement, a study
design, and data collection and analysis techniques.
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A convenience sampling method was used to identify students interested in
participating in this study. Participants in the study were all college algebra students at a
community college in western Mississippi. A substantial number of the participants had
dual classification because they were enrolled in community college and the local K-12
school district. Participants consisted of students from four pre-existing college algebra
classrooms. Therefore, random assignment was not an issue. During the research phase of
the study, in addition to the researcher, two college teachers were given research
materials to distribute to participants. Each instructor was responsible for one of the
classes representing the control groups. Each of the instructors for the control group has
over 20 years of teaching experience and taught mathematics at varying levels of K-12
beginning at the middle school level. The researcher instructed the treatment group,
which was comprised of the remaining two classes.

The control group consisted of 16 dual enrolled early college students and 2
traditional students. The experimental group consisted of 36 dual enrolled early college
students and 4 traditional students. The control and treatment groups were taught the
same objectives using the same instructional platform. The only variation in the lessons
taught was the note-taking method used by each group. the control group’s lessons and
assignments did not include guided interactive graphic organizers, but the students had
the option of using teacher generated notes, see Appendix B, or their own note-taking
method.

Prior to the beginning of instruction, all participants were given a pre-test. All
participants received instruction using the same instructional platform. A post-test
was administered at the end of the instruction. The statistical findings from the pre-test
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for both the control and experimental groups were significantly different. According to
the data observed, through a comparison of mean score difference for both groups, using
guided interactive graphic organizer notes in college mathematics was useful. As a
consequence, the researcher discovered that, while both groups gained, the experimental
group gained far more, thus the null hypothesis was rejected.

Strategy

The premise for the study was to examine the influence of note-taking on student
achievement when solving univariate linear equations. While the control group was
allowed to use any notetaking method, they were comfortable with, they were also
provided teacher-generated notes (see Appendix B). The teacher generated notes included
mathematical procedures students could use to solve equations. The notes also include
multiple example problems that either the teacher or students may use for conveying and
understanding information.

Students in the experimental group were required to use the note-taking strategy
that included construction, terminology, procedures, and examples as can be seen in
Figures 4.1, 4. 2, 4.3, 4.4, and 4.5. It should be noted that the design of the note pages is
flexible and may encompass an array of styles. A complete version of a student generated

example can be seen in Appendix B.
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Figure 4.1 Interactive Notebook Cover Page
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Solving Equations Bottom

There are no grouping symbols.
Go to the next step

Each side of the equation is simplified, no
terms can be combined.

Go to the next step

The variables are only on one side of the
equation.
Go to the next step

The constant values are only on one side of
the equation.
Go to the next step

The variable has a coefficient of 1.
Go to the next step

Figure 4.3 Interactive Note Page Procedure Sheet 1
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Middle

Use the distributive property to multiply the number

outside of the parentheses by every term inside of the
parentheses: is the same as
Or is the same as

Combine like terms on both side of the equal
sign.
is the same as
is the same as

Combine variable terms by adding the inverse of
the term with the smallest coefficient to both sides
of the equation.

Isolate the variable term by moving all constant
terms to the opposite side of the equal using
additive inverse.

Add to both sides of the equation.

Use the multiplicative inverse to reduce the
coefficient to 1.

Divide both sides by

Multiply both sides by

Solution: x =

Original Equation: 4(x + 4) = x — 2
4((-6) +4) = (-6) -2
4(-2) = -8

—8 = -8

Figure 4.4 Interactive Note Page Procedure Sheet 2
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Look at the equation. Are there
any grouping symbols like ()
or {}?

Look at each side if the equation. Are there
like terms on the left side? Are there like

terms on the right side?

Do you have variables on both sides of the
equal sign?

Do you have a constant added or
subtracted on both sides of the equal sign?

Solving Equations

1?

You should have a simple equation in
which a variable = a number. Remember to
check your solution by substituting the
number in the original equation

Figure 4.5 Interactive Note Page Procedure Sheet 3

Once students gather all required note pages, they are to begin by cutting along the
perforated edges. Once the parts are cut out, students would begin assembling the pages
based on the instructions provided by the instructor. Coloring of the pages can take place

either prior to or at the end of instruction.
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Descriptive Analysis

The invitation was extended to all college algebra students enrolled in an in-
person math course. However, there were only three students who declined to take part in
the research and were therefore excluded from the analysis. The participants in the study
were both traditional and dual enrolled college students. Although, the age range of the
participants span several years, students in the 15-19-year-old age group represented
approximately 76.47% of the study’s participants. The ages of all the participants are
listed in Table 4.1. Gender classification of the participants is presented in Table 4.2.
Participants who self-identified as male comprised 38.24% of the sample, while
individuals who self-identified as female made up 61.76% of the total sample. Table 4.3
displays the ethnicity of the participants.
Table 4.1

Demographic Information for Participants’ Age

Demographic Information Frequency Percent
15-19 52 76.47%

20-24 11 16.18%

25-29 3 4.41%

30-34 2 2.94%

Total 68 100%
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Table 4.2

Demographic Information for Participants’ Gender

Demaographic Information Frequency Percent
Male 26 38.24%
Female 42 61.76%
Total 68 100%
Table 4.3

Demographic Information for Participants’ Ethnicity

Demographic Information Frequency Percent
African American 35 51.47%
Asian 4 5.88%
Caucasian 25 36.76%
Hispanic/Latino 2 2.94%
Other 2 2.94%

Total 68 100%

The sample size for this study was 68. There were 28 students in the control group
and 40 students in the experimental group. There was no difference between the number
of students who took the pre-tests and post-tests for both groups. The composition of the
groups was as follows: 13 males, 15 females, 12 African Americans, 3 Asian Americans,
10 Caucasian Americans, 1 Hispanic Americans, and 2 students who identified as other

in the control group and 13 males, 27 females, 23 African Americans, 1 Asian
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Americans, 15 Caucasian Americans, 1 Hispanic Americans, and 0 students who
identified as other in the experimental group.

The primary source of information for this study was the pre-test and post-test
that the 68 people who participated in the research were required to take on the topic
of solving univariate linear equations. The research data was supported by the
demographic data collected. The subjects in each group are evaluated at two different
points in time: before instruction and after instruction. All participants in the
experimental group were provided with an identical treatment.

While the control group received the same instruction and access to teacher
prepared notes, they were not required to use or take notes as part of the instructional
phase. The participants were free to employ the same manner of notetaking throughout
the study as they had prior to the study. The treatment provided for the experimental
group consisted of introducing and making use of interactive guided notes. The
instruction itself provided was not altered and did not encompass information that would
yield bias test results. The pre- and post-test administered were scored, and each
participant was given a score that ranged from 0 (the lowest possible) to 100 (the highest
possible) score. After the completion of each test, a data set was produced for both the
control and experimental groups and entered in the SPSS statistical analysis software to
allow for further comparisons.

Inferential Statistics

Before the participants were given any kind of instruction on how to solve
univariate linear equations, they were given a test in the form of a pre-test so that the
researchers could evaluate their prior knowledge. As part of a research project,
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participants were given a post-test that was the same as before once instruction

and treatment had concluded. To establish whether there were any changes that could be
attributed to the treatment that was offered, the participants were given the same items on
both the pre-test and the post-test. The tests consisted of twenty questions and covered
topics such as terminology, combining like terms, solving univariate linear equations,
using the distributive property to solve univariate linear equations, and solving univariate
linear equations with rational coefficients. Accuracy was measured on a scale from 0 to
one 100. The first eight questions tested commonly used terminology for the topic
observed. Combining like terms was the focus of Problems nine and ten, which were
skills used throughout the remainder of the assessment. Questions 11 through 15 included
distributing on at least one side of the equation. Questions 16 through 20 contained
questions with rational coefficients.

Scores or the data for each participant on each test were entered into SPSS and
descriptive statistics were computed. Scores on the pre-test ranged from zero to 90 and
post-test scores ranged from 10 to 85. The control group had a mean of 31.43 with a
standard deviation (SD) of 21.032 for the pre-test and a mean of 38.04, with a SD of
19.923 for the post-test. For the experimental group, the mean and SD for the pre-test
were 23.50 and 12.669, respectively. The experimental group had a post-test mean of
41.50 with a SD of 21.303. Table 4.4 summarizes basic descriptive statistics for the
solving univariate linear equations test for the control group and the experimental groups

independently and collectively.
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Table 4.4

Descriptive Statistics Solving Univariate Linear Equations Test

Groups/Method N Min Max Mean SD VAR
Control Pre-Test 28 0 90 31.43 21.032
Experimental o o - 40 5 50 2350  12.669
Interactive
Control Post- g 10 75 3804  19.923
Test
Experimental - Post- o, 85 4238 21.303
Interactive Test
Both Pre-Test 68 0 90 2676 16.945 287.14
Both F;Oesstt' 68 10 85 4059 20706 428.75

Figure 4.6 shows a comparison of group means for the solving univariate linear
equations test. The algebra score pre-test mean (M = 31.43) for the control group was
higher than the algebra score pre-test mean (M = 23.50) for the experimental group.
However, the post-test mean (M = 38.04) for the control group was lower than the post-
test mean (M = 41.50) for the experimental group. Both groups increased from pre- to
post- tests for the mean algebra scores. There was homogeneity of variances, as assessed
by the Levene’s test for equality of variances, for competence, p > .05. Both the pre-test

and post-test yielded p values of .095 and .057, respectively.
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Comparison Mean College Algebra Score
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Figure 4.6 Comparison Mean College Algebra Score

Figure 4.7 shows a comparison of pre- and post-test means for each course
observed. The pre-test means for the control groups were greater than the pre-test means
for the two experimental groups. While all groups experienced growth on the post-test,
the experimental groups had a significantly larger gain than the control groups. Control
Group 1 had a pre-test mean (M = 37.73) which increase by 6.36 points to secure a
greater post-test mean (M = 44.09). Control Group 2 had a pre-test mean (M = 27.35)
which increase by 6.76 points resulting in a greater post-test mean (M = 34.12).
Experimental Group 1 had greater post-test mean (M = 45.00) 19.25 points greater pre-
test mean (M = 25.75). Experimental Group 2 also had greater post-test mean

(M = 39.75) 18.50 points greater pre-test mean (M = 21.25).
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Group Mean Pre- and Post Test Scores
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Figure 4.7 Comparison Group Mean Pre- and Post-Test Scores

The purpose of this study was to compare students who used the interactive
guided notes note-taking method in College Algebra to students who used a non-
interactive guided notes note-taking method in College Algebra to determine whether
there was a difference in student performance when solving univariate linear equations.
Participants in the study completed a pre- and post- unit test. The differences of the pre-
and post-tests were analyzed using SPSS, and decisions were made concerning the
research hypotheses. The hypotheses of the study were tested using an independent
samples t-test at an alpha of p < 0.05 level of significance.

A paired samples t-test was used to compare the pre-test of all 68 participants to
the post-test scores of the participants. The t statistic obtained was highly significant at

p<0.001 with a degree of freedom of 67 (see table 4.5)

71



Table 4.5

Inferential Statistics Paired Samples Test

Paired Samples Test

95% ClI Significance
Mean SD SEM L U t df One- Two-
ower PRET sidedp sidedp

Pretest-

-13.8 191 2322 -1846 1695 -595 67 < .001 <.001
Posttest

A standard deviation of 16.945 and 20.706 was reported for the Control Group
and Experimental Group, respectively. The post-test scores obtained by experimental and
control groups were analyzed using the SPSS software package using the independent
sample T-test to establish whether there were significant differences between two groups
of participants at the 0.05 alpha level. The analysis of the data as revealed indicates that
the null hypothesis was rejected. There was a significant difference in students’
mathematics performance when solving univariate linear equations between students who
used interactive guided notes versus students who did not use interactive guided notes in
College Algebra. Table 4.6 represents these results (See Table 4.6, p. 65).

Table 4.6

Post-Test Results

Groups N Min Max Mean SD SEM F T df  Sig

Control 28 ©0 90 2676 16945 3765 '+t 1938 67 008

Experimental 40 10 85 40.59 20.706 3.368
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The analysis conducted to answer the research question found significant effects
associated with the method of note taking employed. The significance level was
considerably lower than the alpha level set at 0.05. The 40 participants who used guided
interactive notes (M=49.59, SD 20.706) compared to the 28 participants in the control
group (M=26.76, SD=16.945) demonstrated a significantly higher post-test

score, t(67) = 1.938, p = .008. This enabled us to reject the null hypothesis, which led
to the conclusion that there was a significant difference in the mathematical performance
of students when solving univariate linear equations in College Algebra between students

who used interactive guided notes and students who did not use interactive guided notes.
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CHAPTER V - DISCUSSION

This research was conducted with the objective of determining whether guided
interactive graphic organizer notes are more beneficial to students’ overall performance
in College Algebra. The purpose of the study was to evaluate how the technique used
in note taking impacted student performance in College Algebra. For the study, students
who recorded notes using guided interactive graphic organizer notes were compared to
students who did not use interactive guided notes. This chapter provides a synopsis of the
study, a discussion of the findings, limitations, and suggestions for further future research
to aid in answer the research question:

1. How does the use of guided interactive graphic organizer notes impact
College Algebra students’ mathematics performance when solving univariate
linear equations?

Summary

Taking notes is a strategy and practice used rather frequently for retaining
knowledge, particularly in academic settings. Although taking notes is a common thing
for students to do, many of them don’t fully understand the role it plays in the learning
process. According to Garbutt (2021), many students have difficulty taking notes,
although doing so is essential to the learning process. Participants in this study were
assigned to groups that used either guided interactive graphic organizers or groups
wherein the method of note-taking used was not decided for them. A comparison of the
participants’ means scores on the pre-and post-tests revealed that those in the

experimental group had significantly higher levels of comprehension than those in the
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control group. This could be at least partially explained by the approach to note-taking
that was used, although other elements could be at play here.

The findings of the research are noteworthy for a variety of different reasons. It
exhibits both the requirement for instructional aids and the value of utilizing strategic
ways when taking notes in mathematics. It also reveals that there is space for interactive
learning resources at the collegiate level. This is also of tremendous significance because
the majority of students are typically expected to take notes while listening in order to
demonstrate their level of comprehension. It is important to emphasize that students have
complete autonomy in selecting the approach of note-taking that they feel would be most
advantageous to them. However, students enrolled in mathematics courses at the college
level would benefit more from using a method of note-taking that is more structured and
centered on the student. One such method is the interactive guided notes method,
presented in implementing the method. The findings of the study imply that students can
retain a greater quantity of information with the use of guided interactive graphic
organizers. Interactive notes allow students to be creative in the learning process. If
interactive notes are maintained systematically, as Park (2020) recommends, they have
the potential to dramatically improve mathematics instruction as we know it.

Students have complete control over how they organize the essential information
acquired from lectures when they take notes using the interactive guide note method.
Students and teachers alike have a lot to gain from using interactive notebooks in a
variety of different ways. Students’ ability to organize the material they are learning
logically while using interactive notebooks increases classroom productivity. Students
will have an easier time maintaining organization thanks to the inclusion of a table of
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contents at the beginning of the lesson, numbered pages, and a sample notebook for
teachers (Wist, n.d).

The sample included 68 students from community colleges around the US who
had signed up for College Algebra during the spring semester of 2023. There were 28
students in the Control (non-interactive notes) class and 40 in the Experimental
interactive notes class. Levene’s test for homogeneity of variance concluded that the
variances were indeed equal. Each participant was required to finish a mathematics test
before and after the experiment to acquire the necessary data. The test that was utilized to
determine whether a student was prepared for algebra was a 20-item matching and
constructive answer test produced by teachers employed in the mathematics department
of the participating community college. The scale for determining a student’s score on the
algebra readiness test ranged from 0 to 100, with higher scores indicating more
comprehension of the material.

One research topic served as the primary driver of this study’s focus and
direction. The purpose of the research question was to ascertain whether there was a
statistically significant difference between the two groups concerning the structure of the
method of note-taking that was applied. To answer the research question posed by the
study, an independent samples t-test was conducted. A statistically significant difference
could be seen between the two groups when comparing their pre- and post-scores on a
test that involved the solution of univariate linear equations, as shown by the findings of a
study of the difference in those scores.

The findings for this study will greatly assist students in improving their scores in
Math. The use of guided interactive graphic organizer notes had a positive effect on
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student achievement. Based on pre- and post-test data obtained, students were able to
retain information that further assisted them in increasing their scores on tests. To this,
the first implication of this study is students who utilized guided interactive graphic
organizer notes had higher achievement.
Discussion of Findings

Teachers that have an awareness of different learning styles and intelligence and
different ways of instructing students can positively influence their students’ academic
success. Using a guided interactive graphic organizer note method was the subject of this
study, which looked at ways in which teachers might help students improve their
academic success. The research concentrated on the various cognitive theories that might
be utilized to justify the utilization of guided interactive graphic organizer notes.

Students may find that the guided interactive graphic organizer notes were a
helpful tool for assisting them in remembering content and reviewing it before tests. In
addition to having a grasp of the research that supports the usage of guided interactive
graphic organizer notes, it is beneficial for teachers to be familiar with how to set up
interactive note sheets and books. The left side of the notebook is reserved for the
teacher’s notes, and it is this side of the notebook that students are expected to study in
preparation for an examination. If information is given to the students to write on the left
side of the notebook, they can use the right side of the notebook to put the material they
have learned into their own words, illustrate it, or do something else they choose.

The depth of mathematical understanding college students possess has always
been a critical concern. The quality of the experiences that students have when building
their knowledge through classroom instruction is the most crucial aspect that determines
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the level of knowledge possessed (Singh et.al., 2016, p. 67). Although research has
shown that 99 percent of college students take notes while attending lectures, professors
only focus on the importance of note-taking as a skill (Banke, 2016). Because taking
good notes has a direct bearing on students’ overall success in the classroom, it is
imperative that students identify ways to enhance their note-taking strategies. Thus, one
of the goals of this research was to establish whether using interactive guided notes
would improve academic performance among college algebra students.

According to the findings of research on taking notes, taking notes during class
and reviewing those notes (either in class or subsequently) favorably impact the amount
of information that students retain. It should not come as a surprise that most studies have
found that students are able to retain more information from lectures if they write it in
their notes (Bligh, 2000). Students who take notes achieve greater scores on tests of recall
and synthesis, both immediately and after some delay, compared to those who do not take
notes (Kiewra et al., 1991). In addition, research has shown that the more students record,
the more information they retain, and the better they do on tests (Johnstone & Su, 1994).
In conclusion, taking notes is beneficial since it makes recalling previously learned
information easier and synthesizing and applying newly acquired information, which is
especially true when notes are examined just before tests.

The findings of this study showed a significant difference in students’
mathematical performance when they solved univariate linear equations between students
who used interactive guided notes and students who did not use interactive guided notes
in College Algebra. The students who did not use interactive guided notes performed

significantly lower than those who used interactive guided notes. This study’s results
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supported the research hypothesis that stated there was a significant difference between
the two groups. The research hypothesis was based on the idea that there was a
significant difference between the two groups. When results were compared within and
between subjects, it was found that participants in the Experimental groups had a more
considerable improvement in test scores.

Similarly, participants in the control group had a performance improvement.
However, it was less significant than the improvement seen by people in the experimental
group. The findings of this research provide credence to the concept of employing
interactive guided notes in college mathematics classes as a type of pedagogical
assistance to enhance student comprehension and performance.

According to the results of this research, guided interactive graphic organizer
notes have the potential to be an effective tool for both instructors and students to employ
in the classroom. This is backed up by the several theories that were investigated during
the research. Using guided interactive graphic organizer notes comes with a few benefits
and drawbacks that classroom instructors must be privy to before determining whether to
implement them in their instructional strategy.

Limitations

This study presented a few limitations, the first being the sample size and the
second being varying academic abilities of the participants. The small number of
participants limited the scope of the findings for this research. The small sample was
partly due to the convenience sampling method used to conduct this study. While the
researcher did not have control over the number of available participants for the study, it
could have benefitted from a larger pool.
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While limited academic level studies were available, all the available research on
the effects of guided notes on post-secondary students’ achievement involved studies
with students in non-mathematics settings. TO fully grasp the effectiveness of the note-
taking method, the participants achievement levels needed to be observed. It should be
noted that there is a large amount of information on student achievement in the K-12
educational system. Nevertheless, this study focused on post-secondary education.
Because of the population of the participants, it would be interesting to observe a cohort
of participants over an extended period, preferably beginning at either the middle or high
school levels.

Future Research

This research aimed to determine if using guided interactive graphic organizer
notes affected increasing student achievement. Future research on this topic is necessary
because a convenience sampling method was utilized to conduct this study. The sample
size of the participants was not large enough to determine if the effect was truly a result
of the use of interactive notebooks. Due to the limited sample size, the results cannot be
generalized across other areas. Thus, increasing the number of participants from various
areas is necessary.

Next, this study used data from individuals enrolled in College Algebra. Although
some demographic information was taken, the researcher did not consider the students’
educational level. Were the students low, average, or high-performing student?
Developing a criterion would have to be outlined to place students into various
categories. Further research about how well students achieved based on their current
academic performance compared to the use or non-use of interactive notebooks. This
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information could shed some light on how well certain resources could assist some of the
students who are lower performing.

Lastly, future research could be conducted as a longitudinal study. How well does
using guided interactive graphic organizer notes affect student achievement over several
years? Students who enter middle school could begin by documenting their usage of
interactive notebooks and continue documenting the use through high school.

The data collected could assist in projecting how well the students will do in
postsecondary.

The post-secondary classroom can strongly impact student achievement. Several
studies have hypothesized that a rise in student engagement is the cause of the rise in
student accomplishment (Austin et al., 2002). To completely comprehend if and how the
usage of guided notes affects student engagement, a more empirical study is required.
Also, although engagement is the mechanism by which guided notes have a favorable
effect on student accomplishment (Heward, 1994), more study is required to understand
this link fully.

This leads to an additional worry over choosing variables for a potential meta-
analysis study. Investigating factors like gender or student characteristics (traditional
versus non-traditional) would have been an interesting factor to include in the study.
Doing so would have revealed more nuance, complexity, and moderator effects regarding
the impact of guided notes on student performance. These variables, however, could not

be analyzed because the necessary data was not readily accessible.
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APPENDIX A — Student Guided Interactive Note Sample
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APPENDIX B —Teacher Generated Notes Sample

College Algebra MAT 1314
Unit 1 Section 1.1 Linear Equations and Rational Equations
Name

Objective: In this section our focus will be on solving three types of equations; linear
equations, rational equations, and formulas for a specific variable.

Key Terms: Variable Term, Constant Term, Coefficient Term, Conditional Equation, Identity,
Contradiction, Additive Inverse, Multiplicative Inverse.

1. Solve linear equations. Equations can be categorized by a number of different aspects. In
this section, we study three categories of equations based on the number of solutions the
equations may have.
++ Steps for Solving a Linear Equation in One Variable:

1. Simplify the expression on both sides of the equation.

2. Use the addition or subtraction properties of equality to collect the variable terms on
one side of the equation and the constant terms on the other.

3. Use the multiplication or division properties of equality to make the coefficient of the
variable term equal to 1.

4. Check your answer by substituting your solution into the original equation

5. Identify the type of solution obtained.

Qa. Solve and check:

1. 3x—4=3x+7

2. 2(x+7)=6x+9—4x
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3. 2B3x+2)=2(02x+2)+2

4. 4x+4(2x+2)=24+3(4x+2)

5. 3x—=5=2x+7

6. 5x—(2x+2)=x+@Bx-5)
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]

Key Terms: Least Common Denominator (LCD), Restrictions/Extraneous Solution

2. Solve rational equations. Before solving the equation, consider what values of the variable
might make the denominator of any term equal to zervo.

#+ Steps for solving Rational Equations:

1. Find the common denominator and check for restrictions.

2. To solve a rational equation, clear fractions from the equation, multiplying each term

on both sides of the equation by the least common denominator (LCD). This will to
obtain an equivalent equation without fractions.

3. Simplify.

4. Check the answer(s) to make sure there isn't an extraneous solution.

a. Solve and check:

o Xr_t, 2=
+ 6 3
State any restrictions on the variable: x #

LCD:

3 5 1
C T e L x2
State any restrictions on the variable: x #
LCD:

5 2 3 _ 3

Yokt xo1 (etl)a-1)
State any restrictions on the variable: x #
LCD:

4+3a 3-4a _ Ta-3
a?+1z+7a a’-12+a  a®-9
State any restrictions on the variable: x #

LCD:
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APPENDIX C — Pre- and Post-test

College Algebra D
Post-Assessment
Solving Linear Equations of One Vanable

Matching
Directions: Match column A with the corresponding item in Colum B. Write the
letter of your answer for each number.
1. A value of the variable that makes the a Cubic
equation a true statement.
b Conditional
2. A statement that indicates that two

expressions are equal. Contradiction
. An equation that can be written in the Empty or Null

formax + b =cwherea = 01s

called An equation

. The set of all solutions to an equation
is called the

An expression

Full
. A solution to an equation that 1s true
for some values of the variable, but Identity
false for other values.
Infinity
. An equation that has no solution 1s
called j Linear
. The set containing no elements 1s Quadratic
called the
A solution
. An equation that has all real numbers
as its solution set is called Solution set
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Solve each problem according to the instructions indicated for each. Write the final

answer in the corresponding column to the left.

0 Clear parentheses and combine {ike terms.
—4{—64+2w) - 9w 4+ 2(w-1)

10. Solve the equation. Simplify vour answer if possible.

~Tb+7=—14

11.Solve the equation. Simplify your answer if possible.
0=7+4+3(3z+2)

12 Solve for y.
2y=39=-3(y+3)
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11.

12.




13.50lve for u.
30=06u+7(u+8)

14 Solve the equation. Simplify your answer if possible.

=Sn—-5l+4=13-(n+4)

15_Solve for w.
=3(-6w+ 7)1 —6w=686{w—-3)—-1

16 Solve the equation. Simplify your answer if possible.

1t+4—1
15" 3
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17.Solve for x.

18.Solve for x.
5 2 3

37772

12 Solve for x.
y 1.y
3 12 4

20.Solve the equation. Simplify your answer if possible.

E31J—3_|_I-'v+‘5‘_1Et
7 6

90

18.

19.
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[ serve as the superintendent’s designee to approve requests to conduct research in the Vicksburg Warren School
district. Your request to acquire data (“Note taking in college mathematics: an examination of the effectiveness
of guided notes and interactive notebooks on student achievement in College Algebra”) is approved under the
condition that the administrators, teachers, students and parents understand that the pre-test and post-test are
voluntary and confidential. You will be responsible for contacting the principal.

Please contact me if you need further assistance or if you need clarification.

Best Regards,

Cedric D. Magee, Ph.D.

1500 Mission 66  P.O. Box 820065  Vicksburg, MS 39182
601-638-5122 www.vwsd.org Fax 601-619-2338
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APPENDIX G — PARENTAL CONSENT FORM

CONSENT FORM

Principal Investigator: Verlonda Hodge-MNeal

Faculty Advizor: Dr. Julie Cwikla

Study Title: Note taking in college math: an examination of the effectiveness of guided notes and
mnteractive notebooks on student achievement in College Alzebra

Dear Parents and Guardians:

Tam a Ph.D. candidate at The University of Southemn Mississippl. [ am conducting a research
study on college student note taking methods and the effect it has on student understanding and
achievement. You are being asked to allow your child to participate in a research project. Should
vou allow your child to participate, they will be asked to complete a pre- and post- unit test on a
predetermined objective as well as a post unit survey.

Both tests contain identical questions about a topic taught in class and will be completely
anonymous. Each test will take no more than 30 mimstes. The survey will take approximately 13
minutes to complate and too will be anomymous. Students will not miss any instruction time by
participating in the research study.

If vou decide to allow your child to participate, you will be asked to allow the data from the
student’s joumnal assiznments, which will be given in the class, to be used as data for a research
project. The objectives will be covered over a 2-week period during the months of January and
February. There are no kmown risks for participating in this program and the data collzcted from
vour child will be kept confidential and will not include any student names.

There are no kmown risks to your child from participating in this study. Their grades and class
standing will not be affected in any way if they do, or do not, participate. Your child will net
directly benefit from this research; however, their participation may benefit others by informing
development of firture instructional materials. Participation is voluntary and you may withdraw
vour child at any time without penalty. If you agree to allow your child to participate, please
indicate this decision by signing below. If you have any questions about this research project,
please contact me, Verlonda Neal via phone at (601) 460-0302 or Verlonda hodge@usm edu, at
any time during or after the project.

This project and this consent form have bean reviewed by the Institutional Review Board, which
engures that research projects involving luman subjects follow federal regulations. Any
guestions or concems about rights as a research participant should be directed to the Chair of the
Institutional Feview Board, The University of Southemn Mizsissippi, 118 College Drive #5147,
Hattiesburg, M5 39406-0001, (601) 266-3997

Sincerely,
WVerlonda Hodge-Neal, Ed. 5.

Mathematics Instructor
Please complete the section that best represents your preference.
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Notification of Participation (Complete only if vou do wish to participate):
¢  1DO zive permizsion for my child to participate in the study described above.

Student Name:

Parent’s Signature: Diate:

Notification of Refusal (Complete only if vou do not wish to participate):
» IDONOT give permission for my child to participate in the study described gbove.

Student Name:

Parent’s Signature: Deate:
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APPENDIX H - DEBRIEFING FORM

Debriefing form
Mote takimg m college mathematics: an examination of the effectivensss of guidad notes and
iteractive notebooks on student achievement in college algebra

Thank vou for vour participation mn this research study. For this study, it was maportant that I
withhold some information from you about some aspects of vour participation. Wow that vour
participation 1z completed, I will deseribe the withheld information to vou, why it was important,
anzwer any of vour questions, and provide vou with the opportunity to make a decizion on
whether you would like fo have your data included in this study.

What you should know about this stndy

1} Thea study was completely voluntary and =pan several claszes. Duea to the nature of the
research a parcentage of the participants identified were a part of the experimental group
who received an alfemnate note takme method during instruction

2} Thiz was necessary, as mformation was needed fo determine the affectrrenesz of the note
faking mathed used in relation to student understanding of the content presented

3} Thos=a participants in the control group were not privy to the note fakimg mathod being
chzerved and were stmply parficipating m the study 25 2 one would expact in 2 normal
instructional setfing.

Right to withdraw data

You may chooze to withdraw the data vou providad prier to debriefing, without penalty or lozs
of benefits to which vou are otheranze enfitlad. Pleaze mitial below if vou do, or do not, give
permizsion to have vour data inclodad in the study:

I give pammission for the data collected from or about me o be mmcludad m the study.

I D0 MOT grve permizsion for the data collactad from or about me to be included in the
stody.

If you have guestions

The main researcher conducting this study 1= Verlonda Hodge-1Mezl a graduate studant at The

Univerzity of Southern hissizsippa, Centar for STEM Education. If vou have any questions
_ or

about this research project, please contact Verlonda Hodge-Meal wia phone at
ﬂ‘, at amy time during or after the project. If you have any queshons or
concerns regarding your rights as a research participant m this study, vou mav contact the
Institutional Revisw Board (IRE) Chairperson at _ or

Your signature below mdicates that vou have been debniafed, and have had all of vour
questions answared.

Name of Fasearcher Signatura Date

MName of Participant S1gnatura Data

Please sign both copissz, keep one and return one fo the researcher.
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