MATH REMEDIATION FOR HIGH SCHOOL FRESHMEN

by

KAMBIZ BORHON
M.A. University of Central Florida, 2011

A dissertation in practice submitted in partial fulfilment of the requirements
for the degree of Doctor of Education
in the College of Education and Human Performance
at the University of Central Florida
Orlando, Florida

Spring Term
2015

Major Professor: David N. Boote



© 2015 Kambiz Borhon



ABSTRACT

This study is an attempt to address the problem associated with a high
percentage of freshman students, at a private Christian high school in Florida, who
either fail Algebra 1 or pass with a low percentage rate. As a result, these students
either retake Algebra 1 or continue ond being inadequately prepared to successfully
pass Geometry and Algebra 2. This study concentrates on the student background
knowledge of mathematics, which is among the causes associated with this problem,
and proposes remediation. As such, a mathematics remediation course is designed and
implemented for a select number of incoming freshmen. This study includes a
correlational examination to determine a possible correlation between studentso
background knowledge of the middle school mathematics and predicts a possible failure
or successful completion of Algebra | in high school. In addition, it purposes a two-stage
evolution plan in order to determine the effectiveness of the design of the remedial
course as well as its effectiveness. Undertaking the design evaluation, this study uses a
mixed-modes design consisting of a qualitative (interview and observation) of a number
of participants and a quantitative examination (survey) of a larger sample. The
correlational study indicates that there is a positive and moderately strong correlation
bet ween student sodé6 backagr oun dmathematied aedkieie i n  ( mi
grades in Algebra 1. The evaluation concludes that students find the design of the MIP
program helpful and aesthetically appealing; however, its usability did not meet the
evaluation criteria. Furthermore, the MIP Program Manager and teacher are fully

satisfied with its design, content, and components.
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CHAPTER ONE: INTRODUCTION

Problem Statement

For the past few years, Remnant High Schoold a private Christian high school in
Floridad has been experiencing that a high percentage of freshman students either fail

or pass Algebra 1 at a low percentage rate.

Introduction

Background

This study is an attempt to address the problem associated with a high
percentage of freshman students at Remnant High School (RHS) who either fail Algebra
1 or pass it at a low percentage rate. As a result, these students either retake Algebra 1
or continue ond being inadequately prepared to successfully pass Geometry and
Algebra 2. The impact of such unpreparedness in mathematics is strongly manifested
when students take Algebra 1, which is a fundamental course in high school
mathematics and beyond. A successful completion of Algebra 1 is essential for
undertaking Geometry and Algebra 2, among others. Among the causes associated
with this problem, this study concentrates on the student background knowledge of
mathematics as a major contributing factor to this problem. In order to address this
problem and maxi mize the incoming freshman st
this study proposes a remediation solution by designing and implementing a
remediation coursed Mathematics Intervention Program (MIP)d for a select number of

incoming freshmen.



Designing and implementing the MIP program, this study undertakes a two-part
evaluation process: 1) conducting an evaluation of the program design, and 2)
proposing an evaluation of the overall program implementation and its effectiveness.
Such processes include a pre- and post-test design (the mathematics portion of the
ACT Aspire standardized test) to determine the effectives of the MIP program. An
anonymous survey will also be used to collect quantitative data from students who are
placed in the MIP program at RHS. In addition, the quantitative data with respect to prior
freshman studentsd Al gebra 1 grades and rel at
Explore) for the past three years will also be examined to determine the correlation
bet ween the incomi ng Explersdtares and thdirdidebrat s6 pri or
grades. The r el ated data corresponds to studentso
implementation of the MIP program in Fall 2014.This study will also include a qualitative

examination of selected faculty and administrators.

Organizational Context
As a senior academy, Remnant High School was established in Florida in 1918.
Its mission is declared as to modeling love and service for God, having respect for self
and others, developing intellectual growth, and modeling a Christ-like character. The
organizational structure of RHS is composed of a total of 35 faculty and staff members,
among which there are 15 full- and three part-time teachers. There are about 345
students (grades 9-12) in RHS. The demographic characteristics of the student body

consist of approximately 35 percent white, 30 percent Hispanic, 30 percent black, and



five percent Asian and Native American. Moreover, there are about 15 English learners,
and the student population is by far Christian.

The Seventh-day Adventist (hereafter referred as Adventist) educational system
is a denominationally-based school system which was established in the early 1870s,
and is currently the second largest Christian school system in the world. The Adventist
education is a worldwide Christ-centered system with a holistic approach in education.
The global Adventist educational system includes 7, 804 educational institutions, 84,
997 teachers, and over 1.6 million students (ADOE, 2011). The Adventist education
adopted the philosophy that education should
physical, social, and spiritual heal th, intel
its core values (Circle, 2011, para. 2). As the highest world-wide authority for the
Seventh-day Adventist Church, the General Conference also establishes and maintains
Adventist education policies and oversees its corresponding Pre K-12 and post-
secondary schools. The General Conference is divided into 13 worldwide Divisions
which are subdivided into Unions. Each Union is composed of several Conferences.
One of its major divisions is the North American Division (NAD) which includes the
United States and Canada (NAD, 2013). This study concentrates on one of the schools
(RHS) in the Florida Conference of the Seventh-day Adventist (hereafter referred as the
Conference) which is a member of the Southern Union in NAD. The Office of Education
(OE) in the Conference maintains the educational policies of NAD in Florida, and
oversees 23 elementary schools (grades 1-8), five junior academies (grades 1-9), and
two senior academies (grades 9-12) in Florida (Conference, 2013). The Conference

decl ares its fundament al |eadessyiownded iatheirio@®r eat i ng
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for Jesus and Hi s ¢ huTodoalizd it€ cumidula and indye , 201 3) .
Adventist education, North American Division developed its own standards in the early

2000s. The NAD standards have been compared with state standards and national

organizations for each discipline. Such comparison, in Florida, indicated that NAD

standards are comparable to both Sunshine States Standards as well as the Common

Core.

History and Conceptualization

The problem associated with mathematics achievement is, indeed, a national
concern for an increasing number of students requiring interventions of some sort to
address their achievement gaps. Virtually in every state, students struggle to stay in
grade level and are screened for potential difficulties in reading and mathematics
(Jordan, Kaplan, Locuniak, & Ramineni, 2007), As Balfanz and Byrnes (2006) noted,
the mathematics achievement levels of US students have fallen far behind the desired
|l evel s of achievement amiddleschaltil-pigpaedty st udent s
succeed in a rigorous sequence of college-preparatory mathematics courses in high
school o (p. 144). Parti cul amathematics ickieveamenits a st
of American students between fourth and eighth grade fall even more rapidly compared
with the elementary grades (Balfanz & Byrnes, 2006). According to the 2007 Trends in
International Mathematics and Science Study, as Meyen and Greer (2009) emphasize,
feight countries outperformed the United States in mathematics achievement at the
fourth-grade level, and five countries outperformed the United States at the eighth-

grade leveldo  ( pWith respect to mathematics, Geary (as cited in Jordan et al., 2007)



notes that st udmathensatics areeotickrelestsed nt o fisel ecti ve
deficits, inadequate instructi AsrCarr(20L2) a combi n
claims, students who develop a isolid conceptual mathematics foundation at the
elementary leveldo w i | sbcceediirt higher-level mathematics courses (p. 269). Given
the situation, many schools implement strategies that are unsupported by research or
data, unrelated to the actual problem, or ineffectived at times, may even adversely
affect the achievement gap.
The problem associated with remediation is initiated at the elementary level,
nurtured in the middle school institutions, and solidified in our secondary school system.
Continue to grow exponentially, this problem has been penetrating in our post-
secondary educational systemd generating serious educational, social, and economical
problems in the U.S. especially during the recent decades. The high college remediation
rates, as Howell (2011) observes, may signify a fiisconnect between Ki 12 curricula
and the expectations and requirements of postsecondary studyo p. 96). To manage
t hese di s cmaaypstteschave ismplem@nted or are considering Ki 16
initiatives® wh i ¢ h s iligning $ecomdary aind postsecondary curriculum as well
as the curriculum within the elementary and secondary systemitself6o ( Howel | , 2011
296). Higher education institutions are finding that ever increasing number of entering
freshman students are unprepared for college-level coursework, particularly in
mathematics (Fine, Duggan, & Braddy, 2009). Perin (2006) asserts that more than half
of community college students need remediation among which up to 80 percent enroll in
at least one remedial course. Furthermore, 75 percent of postsecondary institutions in

the United States, according to the U.S. Department of Education, offér remedial
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courses in mathematics and English catering to the 28% of first-time college freshmen
at both two- and four-year postsecondary institutions who lack the skills necessary to
perform college-level work (Parsad & Lewis, as cited in Howell, 2011, p. 296). Most of
these students will be required to successfully complete the so-called remedial courses
prior to taking the corresponding college-level coursework. Fine et al. (2009) observe
that dAremedi at i oeafreshian students msia nagonat aoricérrebgcause
remedi ated students are at higher risk of fai
Bahr (2008)e st i mat es fithe national direct cost of ¢
programs at 1i 2 billion dollars annually, and the total direct and indirect public and
private costs at nearl y 17Thisishdtaggenng mumded ar s an
that reveals the magnitude of the remediation which | believe is a real burden on our
educational system. Astin, as cited in Handel and Williams (2011), concludes that
remedi al e themosattimpartant eédcational problem in America todayo ( p .
29).

Waycaster (2001) insists that the fAalterna
unemployment and low-wage jobs to welfare participation and incarcerationd all of
which are more expensive for [the] society, [and that] a good remediation program can
serveasacostef f ecti ve i nv e@venthatmos of thgse studetd are.
among the monitories, less affluent families, and those whom English is a second
language (Attewell, Lavin, Domina, & Levey, 2006), remediation would provide
opportunities to rectify race and class dispa
necessaryeéto acquir e t hesthat areecruealfarinegotiatieg c o mpet e

college-l evel courseworko (Bahr, 2008, p. 420). 1In



t h aMell olier half of minority students who ultimately graduated initially failed

academic skills test s actofgiminath@réemedial @ursks t h at

would be catastrophic on minority students. All indications point that although

remediation is costly and redundant, it seems necessary.

Literature Review

A number of researchers have focused on the effectiveness of remedial
mathematics courses and their impact on student achievement. Traditionally, most
research with respect to remediation and its effectiveness is concentrated on higher
educationd the majority of which have studied (community) college students.
Nonetheless their findings are helpful and to various degrees relevant to remediation at
the secondary level as well.

Bettinger and Long (2009) studied many aspects of college remediation from its

economics to its effectiveness. They explored the impact of remediation on student

interesttiper si stence, transfer behavior, and

t he

degr

placed in and out of r emedidspecifcallypon (8to20752) . T

year old college undergraduates. The researchers investigated the impact of

remedi ation on coll ege student s 6da@meamprisimgman c e

over 28,000 students provided by the Ohio Board of Regents (OBR). In addition, they
explored the | ack of collegesdé uniform
procedures. They also examined the possible social and psychological impact of
grouping lower-ability students in remedial courses. With this comprehensive approach

to the study of remediation, the researchers were able to explore the impact of remedial

testin



courses from a variety of perspectives, including economical, psychological, emotional
and other factors. They tracked these students for six years, using longitudinal
information provided by colleges, and student
limiting their sample to full-time students who took American College Testing (ACT) and
intended to complete four-year degrees.

Emphasizing the positive impact of remediation on educational outcomes,
Bettinger and Long (2009) concluded thatst udent s who take remedi al
better educational outcomes in comparison to students with similar backgrounds and
preparation who were not required to take the courses6 (p. 760) . Mor eover,
observed that mathematics and English remediation increases the possibility of degree
completion within four to six years. The researchers suggested that students who are
required t o t ak earemerelikalyitogeérsistimaoliege e somparison to
students with si Batthgar& Ldng 2009 p. 636) campaded \{ith
those who are not required to do so. In this study, the researchers identified a variety of
perspectives with respect to the impact of remediation on students which are very
important to the design of the MIP program.

11 ich et al. (2004) focused on the coll eg
to concurrently enroll in remedial and college-level courses. They specifically analyzed
thepossi bl e di f f er en c aveo sacoessfuly complatedheinrénsediaf
courses, students who do not successfully complete their remedial courses, and
students who are not required to take remedi a
utilized a set of data which were collected over three semesters (Fall 1999, 2000, and

2001),andobt ai ned from the coll egeds Office. of 1In
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The population in this study was composed of 12,375 students who enrolled at
McLennan Community College located in Waco, Texas. In addition, the researchers
exploredapossi bl e negative i mpact o-fveli nstructors
coursesé[but] may have I|little or no awareness
concurrently enrolled in remedial course s 8lich(et al., 2004, p. 450). Moreover, they
examined the sufficiency of relying primarily
student 6s academi c pThe psearchetsceosnscd u(dpe.d 4t5h2a)t. A St
who successfully complete their remedial courses perform as well as non-
developmental students enrolled in college-level courses [however, those who do not]
under-perform in their college-l e v e | courseso (p.sudgéskedthat | n addi
exclusive reliance on a single test in determ
inadequate. Exploring the impact of these somewhat unique variables on remediation is
helpful to my study, for the majority of MIP students will also enroll in Algebra 1, and the
MIP placement and successful remediation will be determined by relying on a single
standardized test result.

In his longitudinal study, Bahr (2008) examined the relative success or failure of
mat hematics remedi anelonghebmm adcadcdpmr cngut comesé
students who remediate successfully in mathem
achieve college-level mathematicss ki I I  wi t hout the need for ren
421). In this research, he analyzed a set of data which addressed 85,894 first-time
college freshmen enrolled in 107 community colleges in California in Fall 1996, and he
tracked their mathematics progress for 6 years. To address the effectiveness of

mathematics remediation, using two complex modeling systems, the researcher

9



presented a fAhierarchical multinomial -1 ogi sti
term student attainmentatedoanyimomenabmpmedel
the status of -sewdelenmatdoh fAskill legat.44?)iThenent 0 ( B
researcherconcl uded that students who fdrtermedi ate s
academic attainmentéthat i s comparabileeelt o tha
math skill without the needo (p. 446) for rem
mathematics remediation to be highly effective only for those students who remediate
successfully. Bahr 6 s i mpor t antod spdcificdlly with nespectftathed i n g s
positive long-term academic outcomes for students who remediate successfully in
mathematicsod is particularly helpful for justifying the implementation of the MIP program
at RHS.

A few studies have been conducted with respect to Adventist education, in
general, and non specific to mathematics achievement. Co mbi ni ng dApubl i shed
unpublished research to assess the extent to which Adventist schools have
accomplishedt heir goal s, 0 Thayer (2008) asserts tha
studies should be given more weight in applying results to the current situationo(pp. 3,
6). The most recent and by far comprehensive study on Adventist education was
completed in 2007, the CognitiveGenesis Research Studyd components of which have
been used continuously by NAD in its advertising materials. Prior to the
CognitiveGenesis Research Study, few studies have been conducted from mid-1970s to
2006 (Thayer, 2008)d most of which concentrate on few individual Unions as well as
select Adventist schools in NAD. A good portion of these studies measure elements

such as the impactofAdve nt i st education on studentsodo spir
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achievements of Adventist youth in public schools; and academic achievement with
respect to number of years of Adventist schooling, school size, and class size among
others (Thayer, 2008).

In an attempt to assess the academic achievement at the elementary and
secondary levels in the Adventist educational system, a comprehensive four-year study,
entitled the CognitiveGenesis Research Study, was conducted starting Fall 2006 to
Spring 2010 at the Center for Research on Adventist Education at La Sierra
Universityd a post-secondary Adventist educational institution in NAD
(CognitiveGenesis, 2013). The primary focus of this study is to measure achievement in
Adventist schools and how it compares with that of the national norm
(CognitiveGenesis, 2013). To accomplish this task, the researchers assessed various
factors associated with academic performance of elementary and secondary students in
U.S. Adventist schools. T maswegsd udtennd esrot a t al
knowledge and skillsd the researchers selected the following standardized test
instruments: the lowa Tests of Basic Skills (ITBS) for elementary and middle school
students and the lowa Tests for Educational Development (ITED) for high school
students (CognitiveGenesis, 2013). To assess studentsé a b i |Cognityve Abilitiese
Test (CogAT) was used. The ITBS, ITED, and CogAT tests were conducted starting
2006-2007 and ending in the 2009-2010 schoolyear (four years). Furthermore, surveys
from four groupsd students, parents, teachers, and school administratorsd were
conducted to measure how variables from different groups relate to achievement and
ability (CognitiveGenesis, 2013). The surveys were conducted starting 2006-2007 and

ending in the 2008-2009 schoolyear (three years). Subsequently, the collected data
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were cleaned, and the final dataset included 51,706 records which were used for
statistical analysis (CognitiveGenesis, 2013). The researchers identified the following
among their findings: 1) The longer students remain in an Adventist school, the higher
their academic achievement will be,; 2) Studen
schools are comparable to students in larger schools; and 3) Median composite
achievement was at the 60™ percentile and median composite ability at 55" percentile
over the four years for grades 3-8 (both above the national normé i.e., above the 501"
percentile of the norm group), and median composite achievement was at the 65%
percentile and median composite ability at 62" percentile over the four years for grades
9 and 11 (both above the national normg i.e., above the 50" percentile of the norm
group). Furthermore, in all grade levels, the mean achievement was about a third of a
grade level higher than the predicted value based on ability (CognitiveGenesis, 2013).
This study was conducted in the Adventist schools only in Unites States. Given
that Canadads Adventist schools were not incl
generalized to NAD or the global Adventist school system in general. (Adventist
schools, education, or school systemsd unless specifiedd are usually defined and
considered as a global term.) Moreover, given that La Sierra University itself is among
the NAD educational institutions and in charge of conducting this research, the findings
of this study might have been more reliable if the data and related findings had also

been analyzed and validated by an independent institution as well.
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Definitions

Remediation (also known as the preparatory education or developmental
coursework) refers to programs providing reading, writing, and mathematics courses for
students with (related) competencies measured at below their grade levels, or students
who are inadequately prepared entering higher education.

Remedial mathematics (also known as developmental mathematics) refers to
mathematics courses required for freshman college students who are not prepared for
college-level mathematics courses, typically College Algebra. In this study, mathematics
remediation refers to middle school mathematics (including Pre-Algebra) required for

freshmen high school students who are unprepared for Algebra 1.

Causes and Factors

In addition to internal factors, all organizations, with varying degrees, are
impacted by external changes and influencesd the identifications and especially
diagnoses of which are usually very complex. As such, identifying internal and external
contributing factors to problems with respect to educational institutions is a colossal
task. In this study, | attempt to identify both internal and external contributing factors

with respect to the existing problem at RHS.

External Factors
Like other secondary institutions, RHS admits freshman students from a variety
of middle schools. Although the majority of these students come from within the
Adventist schools system, RHS also accepts students from public schools and other

Christian denominationsd school systems,

13
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degree of competencies with respect to their grade levels are admitted who

subsequently attend Algebra 1 as a high school entry level mathematics. RHS has been
experiencing that about 25 percent of these students have difficulties in mathematics,

and thus struggle in Algebra 1. Naturally, RHS does not have control over the possible
educational-related inadequacies in other schools. As explained before, the problem

associated with student unpreparedness, especially in reading and mathematics, is a

national issue which seems to have itsrootsestabl i shed early during stu
elementary school-years. Given the complexity and enormity of the issue and its root

causes, most studies have concentrated on remediation as a solution and its

effectiveness.

Internal Factors

Internal factorsd such as structural changes, budget, and new administration,
among othersd usually have direct impact on an educational institution. Although the
major contributing factors associated with this problem at RHS are external in nature,
there are internal factors which have amplified the problem. To better understand and
diagnose the internal factors associated with this problem at RHS, the Bolman and
Deal 6s or ga n idzhe four-rama model: themaurr rgsource as well as
structural, political, and symbolic framesd is used (Bolman & Deal, 2008).

Human Resource Cause: Lack of a dedicated program in the Mathematics
Department

Several administrators and leaders at RHS have been aware of this problem for

many years; however, they did not address the issue effectively. It is important to note

14



that during the last eight years, RHS has been managed by two entirely different
administration teams, and was subject to complete structural changes less than three
years ago. Undoubtedly, such major changes especially during a short span of time
would also have a major impact on the problem in this study. Nonetheless, the
Mathematics Department at RHS has not truly investigated the problem internallyd
concentrating on the external causes associated with the problem. Given the situation,
although all four members of the Mathematics Department had been aware of the
problem, they mainly discussed its related impacts.

Structural Cause: Lack of a clear admission policy and procedure with regard to
unprepared incoming freshman students

As far as admissions are concerned, RHS has a relatively relaxed policy with
regard to admitting students. As such, it has continuously been admitting freshman
students (approximately a quarter of whom) require remediation in mathematics.

Political Cause: Lack of a comprehensive plan at the Conference level

Given that the majority of its incoming freshmen come from within the Adventist
system, a good percentage of these unprepared students come from the middle schools
under the jurisdiction of the Conference. The administration at RHS has not discussed
the issue in the Conference. Having done so, they would have critically looked into the
educational processes within many elementary and middle schools under the
jurisdiction of the Conféyenoerwht ohmbsenofThaea
for the RHS administration would have been to simply refuse admission to the
unprepared incoming freshmen. This option would have also introduced very negative

political consequences.
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Symbolic Cause: Undetermined

Given the organization6 mission and culture, RHS has always stressed its
intellectual and academic growth as a symbol for an institution of choice which has also
been a source pride for RHS faculty and staff. The problem associated with the
unprepared freshman students was an important issue to consider, discuss, and
investigate by the faculty and administration. However, it is not entirely clear as to why

such issue has been overlooked at the school level.

Proposed Solution

The new RHS administration became determined to resolve the continuous
problems associated with the unprepared incoming freshmen; however, they highly
desired to avoid a possible tension with other Adventist schools and the Conference.
The school administration finally decided to look into this problem more closely
and provide a data-driven solution using which RHS would be able to control and
gradually resol ve tdlapaossibfe sotutioh te time pblitical tarise withl | y 0
respect to the problem in this study. The Admission Department at RHS has always
been collecting incoming freshman studentso
Assessment Test (FACT 2.0), and/or lowa Test of Basic Skills (ITBS) scores as part of
its admission requirements. Therefore, the RHS administration has been aware of
students with low scores in mathematics, but the lack of a clear admission policy
prevented them from taking the necessary action. With respect to a comprehensive
admission policy including unprepared incoming freshman students, the new school

administration evaluated two options: 1) Rejecting admissions to these students; and 2)
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Admitting these students with a preconditiond requiring them to take the related
remediation course offered by RHS. The administration selected the latter option
temporarily without changing the current admission policy officially until a proposed
solution is determined, implemented, and evaluatedd a possible solution to the
structural cause with respect to the problem in this study.

To study the problem and remedy a solution, the academic dean at school
designated me, one of the teachers at RHS with the necessary experience and
credentials in research and design, to investigate the problem and propose a solution.
Furthermore, under the supervision of the academic dean, | would be fully supported by
the Mathematics Department. In addition, it was decided that after the initial
implementation and evaluation of the desired solution, the Mathematics Department
would be fully in charge of the remediation course. A preliminary study, conducted in
2014, indicated that about 25 percent of incoming freshman students struggle in
mathematicsd a hi gh percentage of whom pass Al gebra
about 75 percent) . I n this study, studeadd8qthematB T Expl or
portion only) were compared with their semester and final Algebra 1 grades. These
students continue struggling through Geometry and especially Algebra 2 as it has also
been observed by the Mathematics Department at RHS. In such situations, as research
clearly indicates, remediation is a natural solution. Thus, concentrating on the lack of an
adequate student background knowledge of mathematics as a major contributing
(external) factor to this problem, this study proposed a remediation solution by

designing and implementing a remediation coursed Mathematics Intervention Program
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(MIP)d for a select number of incoming freshmen & a possible solution to the human

resource cause with respect to the problem in this study.

Mathematics Remediation

According to the National Assessment of Educational Progress report that
identifies the improvement in mathematics for students at all achievement levels, as
Bottge, Grant, Stephens, & Rueda (2010) p o i mR6% ob siudents wiithout disabilities
and 67% of students with disabilities in Grade 8 still scored below the Basic level in
ma t (p.@1). Research indicates that traditionally mathematics remediation has been
less successful and that the need for a more comprehensive study on the effectiveness
of mathematics remediation has become necessary. Among those who are in need of
remediation, more students require remediation in mathematics, as Bahr (2007)
observes, yet their | ow rate ofthrecowtofosrs f ul re
underprepared students who start down the path toward college-level math never arrive
at that destinationo p. 697). Furthermore, st ud e nt s absociabefmiateematiés
with anxiety and failure, which can negatively influence engagement, 6 mot i vati on,
self-efficacyd components of which are essential especially in remedial mathematics
courses (Wenner, Burn, & Baer, 2011). With respect to the secondary mathematics,
research indicates that students who lack the necessary knowledge of middle school
mathematics will struggle and most likely fail Algebra 1. As such, remediation in
mathematics is vital in improving the mathematical foundations of the freshman
students who lack the necessary knowledge of middle school mathematics (especially

the grade 8 mathematics and Pre-Algebra). The impact of this unpreparedness is
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strongly manifested when students take Algebra 1, which is a fundamental course in
high school mathematics and beyond. A successful completion of Algebra 1 is, indeed,

essential for undertaking Geometry and Algebra 2 among others.
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CHAPTER TWO: DESIGN

Mathematics Intervention Program

Overview
The MIP program is a remedial course in mathematics concentrated on
mathematics grades 6-8 and Pre-Algebra which is designedt o fihel p students 1
transition from basic elementary mathematics to Algebra 1 and Geometry and provides
a foundation for understanding a broad spectr

p. 51).

Objectives
Upon the completion of this course, students will:
1. Know the real number system, and be able to add, subtract, multiply and divide
rational numbers.
2. Solve problems involving integer exponents, roots, and radicals.
3. Understand ratio, analyze proportional relationships, and use their applications.
4. Understand variables and evaluate expressions.
5. Solve one-variable equations and Inequalities.
6. Understand and evaluate functions.
7. Distinguish geometric shapes and figures.
8. Solve problems involving measuring and computing angle, perimeter, area,
surface area and volume.

9. Understand the concept of probability and perform statistical data analysis.
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Standards

Standard-based education has become a common approach in teaching and
learning for several decades. It has also become a venue by which schools and
teachers (even students) are held accountable for learning achievements. As a set of
guiding principl elwwed theastudeat mdssperforenf aewhat kirmls A
of tasks, based on what content, (Mggns& consid
McTighe, 2006, p. 350). The MIP standards are developed in comparison with the NAD
standards and the ACT Explore/Aspire standardized test contents to ensure
compatibility. Although indirectly (somewhat) relevant, Sunshine State Standards are
also considered and compared during the development process. The MIP standards are
divided into four domains and four sub-domains: 1) Numbers, Properties, and
Operations (including two sub-domains: Numbers and Operations as well as Ratio and
Proportions); 2) Algebra (including two sub-domains: Variables, Equations, and
Inequalities as well as Functions); 3) Geometry; and 4) Probability, Statistics, and
Analysis. More information regarding these domains in comparison with the NAD, ACT
Explore and Sunshine State standards are provided in Table 1. To maximize efficiency
and expand simplicity, four modules of the MIP program carry the names of their
corresponding domains. Furthermore, each domain is identified using specific codes to
facilitate referencing, among others. These codes start with the M.I.P. prefix (for MIP)
followed by i M(@or Mathematics, t he f i rAt (domaiAd)g,ebira, the s
domain), AGo (for Geom®brgfothbPatha] rdhdomari nh

followed by a number. Table 2 provides detail information on MIP standards.
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Table 1 8 MIP Standards Overview and Comparison

Standard

MIP

NAD

ACT

Explore

Sunshine
State

1 Numbers, Properties and Operations

Numbers and

Operations

Ratio and Proportion

9 Number and Operations

Computation

9 Numbers:
Concepts
and

Properties

1 The Number
System

Ratio and Designs
Proportion | and

Patterns

1 Basic Operations and
Applications

I Ratios and Proportional

Relationships

Domain/Content

1 Algebra 1 Geometry
Variables, Functions
Equations and
Inequalities
T Algebra T Geometry | { Measurement

Variables and Functions
Equations
9 Expressions, | 1 Graphical 9 Properties |  Measurement

Equations Represen- of plane

and tations figures

Inequality
9 Expressions | 9 Functions 1 Geometry

and

Equations

22

1 Probability,
Statistics
and Data

Analysis

9 Data Analysis

and Probability

1 Probability,

Statistics and

Data Analysis

9 Statistics and

Probability

Sources: ACT-Explore (2013); FLDOE (2014); NAD (2003)



Table 28 MIP Standards

MODULE I:
NUMBERS, PROPERTIES AND OPERATIONS

Numbers and Operations

TM.I.LP.M.1: Know the real
number system, and be
able to add, subtract,
multiply, and divide
rational numbers.

TM.I.P.M.2: Solve multi-
step arithmetic problems
using rational numbers.

TM.I.P.M.3: Solve
problems involving
integer exponents, roots,
and radicals.

MIP Standards

Ratio and Proportion Variables,
Equations and

Inequalities

MODULE II:
ALGEBRA

Functions

MODULE III:
GEOMETRY

Geometry

upon the completion of each standard, the student will be able to:

T M.1.P.M.7: Understand TM.ILP.A.L:
ratio and use its Understand
applications. variables, and

simplify and

1 M.I.P.M.8: Analyze evaluate

proportional relationships expressions.

and use their

applications. TM.ILP.A.2:
Solve first-

T M.1.P.M.9: Solve degree
problems that involve equations with
percentage and interest. one variable.

TM.I.LP.A.3:

Perform word-

23

TM.I.LP.A.6:
Understand
and evaluate
linear
functions.

ITM.I.LP.A.7:
Understand
coordinate
system and

ordered pairs.

TM.I.P.A.8:
Locate points
in the

TM.ILP.G.1:
Understand
points, lines and
rays.

TM.I.P.G.2:
Understand and
solve problems
involve angles
and transversal.

TM.ILP.G.3:
Understand
geometric
shapes and

MODULE IV:
PROBABBILITY,
STATISTICS AND
DATA ANALYSIS

Probability,
Statistics and Data
Analysis

TM.I.LP.D.1:
Understand the
concept of
probability.

TM.ILP.D.2:
Determine the
probability of an
event.

TM.ILP.D.3:
Compute
measures of
central tendency.



T M.l.P.M.4: Understand to-symbol coordinate figures. T M.I.P.D.4: Create
estimating and rounding, translations. plane. and use
absolute value, primes TM.ILP.A.4: TM.I.P.G.4: Solve frequency tables.
and greatest common Understand problems
factor. and solve TM.I.LP.A.9: involve T M.I.P.D.5: Create
inequalities with Perform computing and interpret
T M.1.LP.M.5: Understand one variable. graphing perimeter and graphs.
the scientific notation. tables. area of
TM.ILP.A.5: geometric 1 M.I.P.D.6: Read,
TM.I.P.M.6: Solve Solve real- TM.I.LP.A.10: figures. understand and
problems that involve world problems Perform manipulate data

converting units of

involving simple

graphing linear

TM.I.P.G.5: Solve

from tables and

measurement. equation. equations. problems graphs.
involve
TM.I.P.A.11: computing IM.I.LP.D.7:
Understand surface area Perform statistical
and solve and volume of data analysis.
problems geometric solid
involve slope figures.

and intercepts.

TM.ILP.A.12:
Constructing
linear
equations.

Sources:Aut horsd devel oped st andar ds-Explae(20i3); BLDOH (20049; NADA2003pn fr om AC
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Contents
The following is a short list of MIP contents.
Module 0: Course Overview (Duration: %2 Week)
Module I: Numbers, Properties, and Operations  (Duration: 4% Weeks)
Module II: Algebra  (Duration: 5%2 Weeks)
Module Ill: Geometry  (Duration: 4 Weeks)
Module IV: Probability, Statistics, and Data Analysis  (Duration: 2% Weeks)
The following is the list of MIP contents in detalil.
Module 0: COURSE OVERVIEW
1. Orientation and syllabus
2. eBackpack Program for Students
Module I: NUMBERS, PROPERTIES AND OPERATIONS
1. Computation and Basic Operation
1.1. Real and Rational Numbers
1.2. Estimating and Rounding
1.3. Absolute Value
1.4. Exponents, Roots, and Radicals
1.5. Scientific Notation
1.6. Primes and Greatest Common Factor
1.7. Units of Measure and Conversions
2. Ratio and Proportion

2.1. Ratio and Proportion and Their Applications
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2.2. Percent and Interest
MODULE II: ALGEBRA
1. Variables and Expressions
1.1.  Variables and Expressions
1.2.  Simplifying and Evaluating Expressions
2. Properties and Order of Operations
2.1. Properties
2.2. Order of Operations
3. Equations
3.1. Equations with Variables on One and Both Sides
3.2.  Solving Multi-Step Equations
3.3. Performing Word-to-Symbol Translation
4. Inequalities
4.1. Solving Inequalities by Adding or Subtracting
4.2. Solving Inequalities by Multiplying or Dividing
4.3. Solving Multi-Step Inequalities
5. Functions
5.1. Linear Functions
5.2. Coordinate System and Ordered Pairs
5.3.  Graphing Tables and Linear Equations
5.4. Slope and Intercept

5.5.  Writing Linear Equations
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MODULE Ill: GEOMETRY

1. Points, Lines, and Line Segments

2. Angles
2.1. Acute, Right, and Obtuse Angles
2.2. Vertical, Complementary, and Supplementary Angles

3. Transversals
3.1. Parallel Lines and Adjacent Angles
3.2. Alternate Interior and Exterior Angles

4. Triangles

4.1. Right, Acute, and Obtuse Triangles
4.2. Equilateral, Isosceles, and Scalene Triangles
4.3. Similar Triangles

5. Rectangle, Square, and Circle
6. Solid Figures
7. Perimeter, Area, and Volume of a Figure
MODULE IV: PROBABILITY, STATISTICS AND DATA ANALYSIS
1. Probability
1.1 Calculating Probability
1.2. Tree Diagrams
2. Measure of Central Tendency
2.1. Mean, Median, Mode and Range

2.2. Frequency Table
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3. Creating and Interpreting Graphs
3.1. Reading and Interpreting Tables and Graphs
3.2. Bar, Line, and Circle Graphs

3.3. Histograms

Storyboards
Storyboarding is tremendously helpful, if not essential, during the curriculum and
instructional design process. It helps all involved to have a clear idea and overview of
what content will be presented, how they will be delivered, and how learning will be
measured, among others. In the storyboarding of the MIP program, | have concentrated
on identifying the contents, learning outcomes, activities, and assessment methods as
well as leaning theories that are utilized for each module. The following is the
storyboard of the MIP program.
Module 0: Course Overview
Summary of Content:
1 Familiarization with course requirements, assignments, assessments, and
other course policies and procedures
1 Familiarization with the eBackpack program
Learning Outcomes:
Upon the completion of this module, the student will be able to:
1 Identify course requirements, policies and procedures.
1 Demonstrate navigating the eBackpack program using an iPad.

Figure 1 reflects the storyboard for Module O.

28



Figure 1 8 Storyboard for Module O
Activities

Students will be: Assignments

1 Reading and discussing the
syllabus

1 Navigating the eBackpack
program using s

1 Completing the Act-Aspire test
(pre-test)

1 Read the course syllabus

1 Explore the eBackpack program

1 Complete the ACT-Aspire test
(mathematics section only)

1 The contents and activities of this
module include Visual, Aural,
Kinesthetic, Interpersonal and
Intrapersonal intelligences within the
Multiple Intelligences Theory.

1 The assignments in this module fit into
the Bloom Taxonomy under Knowledge
and Application cognitive dimensions.

Assessment

1 Observation (formative, informal)

1 Performance task (formative,
informal)

9 Demonstration (formative,
informal)

1 Self- and peer-evaluation
(formative, informal)

Module I: Numbers, Properties and Operations

Summary of Content:
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1 Real numbers and operations involving rational numbers
1 Improper fraction and mixed numerals
1 Problems involving integer exponents, roots, and radicals
1 Estimating and rounding, absolute value, primes and greatest common factor
1 Scientific notation and conversion of units of measurement
1 Ratio and proportional relationships and their applications
Learning Outcomes:
Upon the completion of this module, the student will know and be able to:
1 The real number system and their characteristics and relationship
1 Estimating, scientific notation and rounding, absolute vale, primes and
greatest common factor
1 Proportion and use its applications
1 Solve simple and multi-step arithmetic problems using rational numbers.
1 Solve problems involving integer exponents, roots, and radicals.
1 Solve problems involving converting units of measurement.
1 Analyze proportional relationships and use their applications.

1 Solve problems involving percentage and interest.

Figure 2 reflects the storyboard for Module I.
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Activities

Students will be:

1 Reviewing and solving problems
related to the previous concepts at
home using the module.

1 Studying the new concepts (as
directed) and solving related
problems using physical and
virtual recourses.

1 Working on the bell-work and
participating in the corresponding
class discussion.

1 Participating in the di sion of
the new concepts (a iews)
presented in class.

1 Working on example
problems related to the presented
new concept individually or in
groups as well as interacting with
the teacher and the in-class tutor.

1 Completing the corresponding
module tests and quizzes in class.

iThe contents and activities of this

module include Visual, Aural,

Kinesthetic, Logical, Interpersonal

-

and Intrapersonal intelligences within

the Multiple Intelligences Theory.

1 The assignments in this module fit

into the Bloom Taxonomy under
Knowledge, Comprehension,

Application and Analysis cognitive

dimensions.

31

Assignments

1 Review the assigned concepts
in the module using the online
links as well as resources
provided in the module and
workbooks.

1 Solve problems provided in the
module and workbooks as
directed, and check answers in
the provided sources.

Assessment

1 Observation (formative, informal)

1 Performance task (formative,
informal)

1 Demonstration (formative,
informal)

1 Self- and peer-evaluation
(formative, informal)

1 Quizzes (formative, formal)

1 End-of-module Test (summative,
formal)



Figure 2 8 Storyboard for Module |

Module II: Algebra

Summary of Content:

1
il
1

Variables and expressions
Equations and inequalities

Linear Functions

Learning Outcomes:

Upon the completion of this module, the student will be able to:

=

T
T

Simplify and evaluate expressions.

Understand the laws of operations.

Apply the order of operations.

Solve equations and inequalities with one variable.

Understand and apply linear functions.

Understand coordinate system and ordered pairs, and locate points in the
coordinate plane.

Construct and graph linear equations and related tables.

Perform word-to-symbol translation and solve real-world problems.

Figure 3 reflects the storyboard for Module 1I.
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Activities

Students will be:

1 Reviewing and solving problems
related to the previous concepts at
home using the module.

1 Studying the new concepts (as
directed) and solving related problems
using physical and virtual recourses.

1 Working on the bell-work and
participating in the corresponding
class discussion.

1 Participating in the discussion of the
new concepts (and reviews) presented
in class.

1 Working on examples and problems
related to the presented new concept
individually or in groups as well as
interacting with the teacher and the in-
class tutor.

1 Completing the corresponding module
tests and quizzes in class.
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Assignments

1 Review the assigned
concepts in the module using
the online links as well
resources provided in the
module and workbooks.

1 Solve problems provided in
the module and workbooks as
directed, and check your
answers in the provided
sources.



1 The contents and activities of this
module include Visual, Aural,
Kinesthetic, Logical, Interpersonal and
Intrapersonal intelligences within the
Multiple Intelligences Theory.

1 The assignments in this module fit into
the Bloom Taxonomy under
Knowledge, Comprehension,
Application, Analysis, Synthesis and
Evaluation cognitive dimensions.

Assessment

1 Observation (formative,
informal)

1 Performance task (formative,
informal)

1 Demonstration (formative,
informal)

1 Self- and peer-evaluation
(formative, informal)

1 Quizzes (formative, formal)

9 End-of-module Test
(summative, formal)

Figure 3 8 Storyboard for Module I
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Module Ill: Geometry
Summary of Content:
1 Points, lines and rays
1 Angles and transversals
1 Triangles
1 Rectangle, Square, and Circle

1 Solid figures

Learning Outcomes:
Upon the completion of this module, the student will be able to:
1 Define and distinguish pointes, lines and rays.
1 Understand different types of angles and their properties.
1 Understand angles associated with transversals and measure them.
1 Understand different types of triangles and their properties.
1 Understand rectangle and square and their properties.
1 Understand different types of triangles and their properties.
1 Compute the perimeter and area of geometric figures.

1 Compute the surface area and volume of solid figure.

Figure 4 reflects the storyboard for Module IlI.
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Assessment

1 Observation (formative,
informal)

1 Performance task (formative,
informal)

9 Demonstration (formative,
informal)

1 Self- and peer-evaluation
(formative, informal)

1 Quizzes (formative, formal)

1 End-of-module Test
(summative, formal)

Assignments

1 Review the assigned
concepts in the module using
the online links as well
resources provided in the
module and workbooks.

9 Solve problems provided in
the module and workbooks as
directed, and check answers
in the provided sources.



Activities

Students will be
1 Reviewing and s blems

related to the previous concepts at
home using the module.
1 Studying the new concepts (as

directed) and solving related
problems using physical and virtual
recourses.

1 Working on the bell-work and
participating in the corresponding
class discussion.

1 Participating in the discussion of the
new concepts (and reviews)
presented in class.

1 Working on examples and problems
related to the presented new concept
individually or in groups as well as
interacting with the teacher and the
in-class tutor.

1 Completing the corresponding
module tests and quizzes in class.

1 The contents and activities of this
module include Visual, Aural,
Kinesthetic, Logical, Interpersonal
and Intrapersonal intelligences within
the Multiple Intelligences Theory.

1 The assignments in this module fit
into the Bloom Taxonomy under
Knowledge, Comprehension,
Application, Analysis, Synthesis and
Evaluation cognitive dimensions.

Figure 4 8 Storyboard for Module I
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Module IV: Probability, Statistics and Data Analysis

Summary of Content:

il
1
1

Probability of an event
Measure of central tendency

Tables and graphs

Learning Outcomes:

Upon the completion of this module, the student will be able to:

T
)l
T

Determine the probability of an event.

Calculate the average of a list of numbers.

Determine the median, mode and range of a list of numbers.
Create and use frequency tables.

Create and interpret graphs.

Read, understand and manipulate data from tables and graphs.

Figure 5 reflects the storyboard for Module 1V.
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Activities

Students will be
1 Reviewing and solving problems

related to the previous concepts at [ 1 Review the assigned concepts

Assignments

home using the module. in the module using the online
1 Studying the new concepts (as links as well resources

directed) and solving related provided in the module and

problems using physical and virtual workbooks.

recourses. 1 Solve problems provided in the
 Working on the bell-work and module and workbooks as

participating in the corresponding directed, and check answers in

class discussion. the provided sources.

i Participating in the discussion of
the new concepts (and reviews)
presented in class.
1 Working on examples and
problems related to the presented
new concept individually or in Assessment
groups as well as interacting with

the teacher and the in-class tutor. 1 Observation (formative,

1 Completing the corresponding informal) _
module tests and quizzes in class. T Performance task (formative,
informal)
1 Demonstration (formative,
informal)

1 Self- and peer-evaluation
(formative, informal)

1 Quizzes (formative, formal)

1 End-of-module Test
(summative, formal)
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1 The contents and activities of this
module include Visual, Aural,
Kinesthetic, Logical, Interpersonal and
Intrapersonal intelligences within the
Multiple Intelligences Theory.

1 The assignments in this module fit into
the Bloom Taxonomy under
Knowledge, Comprehension,
Application, Synthesis and Evaluation
cognitive dimensions.

Figure 58 Storyboard for Module 1V
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Textbook

Inclusion of a variety of sources has been important in the design of the MIP
program. Textbooks, in general, include too many topics, and promote an overwhelming
feeling for both students and teachers. A textbook is truly helpful if it is used as a tool to
promote learning, among other resources, and not taking a central role in the process of
teaching and learning. As Wiggins and McTighe (2006) observe, at their best, textbooks
forganize information and provide many exercises for reinforcing key knowledge and
skillo (p. 231). Having t hitesaapecdnsideredgor an
appropriate textbook for the MIP course: 1) covering the content of the MIP program, 2)
providing a balanced approach to the content and related explanations, 3) including
several solved examples and a variety of exercises and their answers, 4) being visually
pleasing and age appropriate, and 5) being relatively inexpensive since the cost of
providing the text was included in the MIP budget. After careful consideration, the
following three textbooks are designated for the MIP program which satisfy the above
criteria and offer more:

Spectrum (2007). Spectrum math i grade 8. Greensboro, NC: Carson-Dellosa.

Spectrum (2011). Spectrum algebra i grades 6-8. Greensboro, NC: Carson-

Dellosa.
Spectrum (2011). Spectrum Data Analysis & Probability i Grades 6-8.

Greensboro, NC: Carson-Dellosa.
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Procedures
Upon a full or partial admission of the in
scores on the Explore test, the ITBS test, or FCAT 2.0 were collected and analyzed.
The following is the criteria for MIP placement: student test score on ACT Explore is 18
or less; student test score in FCAT 2.0 is 240 or less; or student normalized standard
score on ITBS is 3 or less. The procedures are as follow:
1. Students who met the placement criteria for the MIP were automatically placed in
the program during the first semester.
2. During the first week of the program students will take the ACT-Aspire testd pre-test.
3. During the regular class sessions, students studied each section in the selected
module, completed the section activities and exercises, and worked with the teacher
and tutor when necessary. Then, they reviewed the section and completed the
corresponding quiz(s). After completing each module, they reviewed the assigned
module and completed the corresponding end-of-module test.
4. At the end of the semester, students took the ACT-Aspire test again (post-test).
Student who scored 25 (%83.3) or above on the ACT-Aspire test were removed from
the MIP program. However, students with the score of 23 (%76.6) or less continued
with the MIP program in the following semester.
5. A student whose score was 24 (80%, borderline score) were considered for further
consideration. In such case, the MIP teacher
percentage for each modulewith t he cutoff percentage of 83

RHS). The result helped the teacher to determine whether the student would pass
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the corresponding module, and thus only retake modules which she/he has earned
less that than 83 percent.

6. Theresultswilal so be analyzed and compared- with st
test scores to determine the success of the program.

Figure 6 demonstrates the procedures in detail.
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MIP
Program Procedures

v

Selection Process for Semester |

v

v

9 Student test score in Explore is 18 or less
OR

9 Student test score in FCAT 2.0 is 240 or less
OR

9 Student normalized standard score in ITBS is
3 orless

9 Student test score in Explore is 19 or more
OR

i Student test score in FCAT 2.0 is 241 or more
OR

9 Student normalized standard score in ITBS
is 4 or more

v

v

Student will be automatically placed in the MIP
program

Student will NOT be selected for the MIP
program

v

Post-test: MIP Students will take the
ACT-Aspire test

(

MIP

Schedule (Fall 2013): students attend the MIP program during the 2"? periodd
L Monday and Wednesday (9:40-11:05 am) and Friday (9:40-10:30 am).

\ 4

Pre-test: MIP Students will take the ACT-Aspire test

v

4

Student test score in Aspire is 23 or less

Student test score in Aspire is 25 or more

v

Student will be automatically placed in the
MIP program for the following semester

v

Student will NOT continue with the MIP
program

with average test/quiz score of less than 80%.

Student with a test score of 24 may only retake modules

Figure 6 MIP Program Procedure

44




Program Design

The purpose of this program design is to address the overall mathematics
remediation needs of the MIP students and teacher, Mathematics Department, and the
administration at RHS. It is designed for a face-to-face (F2F) classroom environment.
The overall design of this program is based on prior research, general principles of
design and learning, and personal experience (as a teacher, designer, and artist). The
MIP program is designed to include the following characteristics:

1 Promoting a student-center learning environment;

1 Empowering students to get directly involved in their own learning;

1 Using differentiated instructional strategies to maximize efficiency and learning;

1 Using the filliped classroom model to maximize student involvement;

1 Using appropriate technology and digital media to maximize learning and
differentiation;

1 Using elements of backward design principles and universal design for learning
to maximize efficiency and promote learning;

1 Using universal principles of design to enhance the overall usability and
aesthetics aspects of the design;

1 Using the learning styles theory to maximize differentiation and learning;

1 Incorporating theoretical approaches to learning that are derived from cognitive
psychology (aspects of information-processing approaches, motivational models,
Vygot skyds -sognbtuVvVeutrheéeor y, -cagmtdetieay);,dur ads

1 Incorporating aspects of both teacher-led and constructivist approaches to

teaching and learning; and
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1 Including assignments, activities, and assessment that are designed based on
cognitive process dimensions included in t
teaching, and assessing.

Although often neglected, the overall satisfaction of those who actually use the
product is central to a successful design. As Norman (2013) indicates, designs should
be human-centeredd a philosophy that encourages designers to make products that
meetpeopl eds needs and satisfaction, in terms o
usable, and visually pleasing. To accomplish these important results, designers must
have a figood understanding of people and the
meet 0 ( Nor man, 2013, p. 9), which is accomplis
intended users and research. Such approaches are, indeed, vital in designing products
that are intended for use in an educational environment. The MIP program has been
designed with consideration for typical characteristics of MIP students and both novice
and veteran teachers. A typical MIP student is about 14 to 15 years old, mainly
freshman high school student with demographic characteristics similar to those of RHS
(more on this on Chapter Ill). Furthermore, in this design, ample consideration has been
given to both novice and veteran teachers. In practice, given the (daily) classroom
dynamics and teachers6 s ense of autonomy and personal sa
step-by-step action recipes for teachers functions in the classroom will not be practical.
In this regard, numerous resources, information, and guidelines are provided for novice
teachers. And, at times, flexible recipe-like actions are also provided to maximize
efficiency and productivity (especially for the novice teachers). Furthermore, the design

is flexible enough for a veteran teacher to modify certain aspects of the lesson plans
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without changing the integrity of the program (more on these two points later in this
chapter).

Designing products that earn userso over al
the variety of individual sdé needs, preference
However, designing a product for an educational learning environment which, along with
utilizing sound design principles, requires knowledge of multiple aspects of human
behavior and learning processes, and more, is a colossal task. Correspondingly,
designing a comprehensive and successful curriculum, in addition to an understanding
of the | earner sod c hrequiesthekmowledge otrelevantiedrnimyje e d s
theories, and the necessary design elements among others. Several design and

learning principles and theories have been used in the design of the MIP program.

Theoretical Framework

Learning Theories

The theoretical approaches to learning that are derived from cognitive
psychology (information-pr ocessing approaches, motivati ona
sociocultural-c ogni ti ve t heor y, -cagmtide tieay), ttarming stydes s oc i al
theory, and constructivist approaches to teaching and learning; and cognitive process
di mensions included in the Bl oogandassessiagraen o my f
used in the design of the MIP program.

Vygot skybés emphasis on the importance of s
process is used in the design to promote a more collaborative program (student-to-

student during the group work activities; peer-tutoring) in which more experienced
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students are used to help the teacherwi t h t he processes of #Ai mitat

(Gredler, 2009). This theory isused hand-in-hand wi t h Bandurads emphas

observation, imitation, and modeling and their impact on learners 6ognitive processes

(Gredler, 2009). In this program, an experienced teacher, the designated tutor, and

online videos demonstrate how to approach learning new concepts, perform activities,

and solve problems. The Goal Orientation Models address

engagementinatask and Ahow they approach and engage

(Gredler, 2009, p. 397). Correspondingly, the modules in this program (semi self-

directed and peer-coaching) are designed to enable students mastering desired tasks,

making progress in learning new skills, and/or feeling good about engaging in those

tasksd the very definition of success for learners with learning-goal orientations

(Gredler, 2009). Given the environment of a remediating classroom, especially in

mathematics, student motivation has a great impact on learningd thus the success of

the program. Therefore, the design of the program must maximize student motivation to

learnd an essential contributing factor in the learning process. In a learning

environment, such as a classroom which embodies learners from different cultures,

ethnicities, emotions, beliefs, and socioecon

motivation to learn become very complex and its analysis a colossal task. Nonetheless,

motivational principles seem comparable,al t hough #Aspecifics of mot.

vary devel opmentally, culturally, and along o
Motivation, according to Mayer (2011), is a reflection of the amount of effort

learnersexertto fiengage in the appropriate processes

integratingo the mat essadh, itdnecassargtostiar ni ng ( p.
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carefully the common indicators of motivational factors. These indicators, according to
Schunk, Pintrich, and Meece (as cited in Rueda, 2011), are identified as active choiced
actively choosing an activity over anotherd , persistenced commitment to follow an
activity over time, and effortd investing the necessary mental work. Moreover, the
importance of fvariablesoassociated with these indicatorsd i.e., self-efficacy,
attributions, values, goals, and goal orientations (Rueda, 2011)d in the analysis of the
studentsdé moti vat i onSelf-efficdcye acondingitosBarelurgp(dsa si z e d .
cited in Rueda, 2011),r ef er s t o fipeopl ebdbs judgments of th
execute the course of action required to atta
39). More specifically, in an academic setting, it refers to the beliefs that learners can
successfully perform particular academic tasks (Zimmerman, as cited in Gredler, 2009).
The research indicates that people with higher self-efficacy tend to be highly motivated
to fiengage in, persist at, and work hard at a
perceive themselves as competent for the task tend to learn better (Rueda, 2011, p.
41). Gredler, (2009) asserts that studentself-e f f i cacy may be Aenhanced
the success of peers who are perceiRuedd t o be
(2011) recommends the following strategies to address motivational gaps with respect
to self-efficacy: 1) Frequently provide clear, accurate, and concise feedback, focusing
on the devel opment of students6 expertise and
opportunities for success.

Usher and Pajares (2008) emphasize the pow
development of self-efficacy, especially when students are uncertain about their own

abilities or have limited experience with the academic taskathand 6 (p. 753) . The\
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stress that such an impact is evident when learnersi é wh o struggl e through
until they reach a successful end, are more likely to boost the confidence of observers

than ar e mast(p 753). However, ISchénk (as cited in Gredler, 2009)

asserts that the use of modeling alone in a c
when combined with some f or mntbidregare, tolpranhotei nst r u
exerting extra effort to make sense of the presented lessons and maximize learning,

Mayer (2011) recommends providing instruction that fosters generative processing:

Providing relevant graphics along with the words, using a conversational style, relating

the new material with | earner s oratatynandi ar know
presenting the new material in a context of familiar situations. Furthermore, he asserts

that people learn better when a complex concept is presented in manageable parts

(segmenting) which also help learners to better manage their essential (cognitive)

processing. He further recommends providing worked examples with step-by-step

explanation of how to solve a problem using a variety of coaching, scaffolding, and

modeling techniques. Wor ked exampl es, according de@im Gredl e
facilitating | earning in situations involving
247). To facilitate meaningful learning, Mayer (2011) recommends providing pre- and
postquesti ons which help | earners betptamswerf ocus
the questiond and develop expectations fAfor a
addition, providing familiar materi al rel evan
explanative feedback are highly recommended (Mayer, 2011). The MIP program is

designed to provide several solved examples (modeling) and numerous problems
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(including answers) for each topic. This would help students to study and practice
individually and in groups both in class and at home.

Constructivism maintain st nheaning dannot be taught; it must be fashioned
by the I earner via artful design and effectiyv
McTighe, 2006, pp. 103-104). In comparison to teacher-centered, the higher benefits of
t he constr uct (studerg-cedtered)andgamingare well establishes.
H o w e v thare, is intreasing consensus that the two approaches are compatible
andéthat a balanced instructional paradigm wi
effective i nstr ucmelmamRaniely & Bizart as dtedsnéahnsénZ e
2004, p. 73). As Tomlinson (2001) observes, there are occasions in which sharing
information or using the same activity with the entire class is more effective or efficient.
She further observes that suchinstr uct i on fAestablishes common wun
sense of community of students by sharing dis
(2004) observes that a simultaneous combination of both constructivist approaches
(resultinginafime ani ngf ul s,tstuddnt-centered msiruction, acjve student
involvement, student interest and motivation, and student personal satisfaction with
learningd  ( p) and §1&ructionist approaches (systematic instruction, and curricular
efficiency as well as teacher control, organization, corrective feedback, and specific
student learning objectives) is essential in an all-reaching learning environment. As
such, although primarily relying on the constructivist approach to learning, the MIP

program is designed to incorporate aspects of the teacher-led approach as well.
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Design Framework

The Backward Design model, Universal Design for Learning, Filliped Classroom
concept, and general principles of technology and digital media integration in instruction
are used in the design of the MIP program.
The MIP program is generally designed according to the principles of backward
design which is an approach in curriculum design that begins with desired results in
mind (Tomlinson & McTighe, 2006; Wiggins & McTighe, 2006). The essence of
backward design, according to (Wiggins & McTighe, 2006),is: i1 Gi ven t he desi r ec
results and the targeted performances, what kind of instructional approaches,
resources, and experiences are required to ac
curricula using the backward design process, the designer must consider three stages:
1) identifying desired results (to what students should know and be able to do), 2)
determining acceptable evidence (to determine whether students have achieved their
desired results), and 3) planning learning activities and instruction (to determine what
activities and resources are best necessary to accomplish learning goals) (Tomlinson &
McTighe, 2006; Wiggins & McTighe, 2006). In addition, as a theoretical framework for
the development of curricula, Universal Design for Learning (UDL) emphasizes on the
d e s i gaurricolé with the needs of all students in mind, so that methods, materials,
and assessment are usable by allo Lit{le, 2009, p. 10). As Meyer, Rose and Gordon
(2014) putit,t he basi c premise of UDL is to Aprovide
high standards across variable students in ou

engagement, representation, action, and expression (p. 7). These principles have been
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used in constructing the backbone of the design of this program which is extensively
explained in the Curriculum Module section which follows later in this chapter.

The integration of technology and digital media in mathematics classrooms (and
other subjects) has continuously been encouraged, especially the use of mobile
technology, such as tablets, which is second nature to many students (Carr, 2012). With
its vast available application programs (apps), using iPads has become very popular in
learning institutions, most of which cannot afford providing it to all students. Given its
popul arity and i ncr eas echolarhsrasgaech onithe effecssofc | as sr o
iPad use on education has been limited in general and nonexistent for mathematics
achevement since the devi ceo(Baralte. 220k dsing abl e i |
mobile devices, in particular, has been important to RHS, given its recent paperless
initiative. At the present time, iPads are primarily used at RHS to replace physical
textbooks, maximize electronic communications between students and teachers,
facilitate electronic homework and project submissions, and utilize somewhat limited
other classroom usaged uniform related policies of which are yet to be determined at
the school level. Furthermore, there is no clear policy with regard to access to sites in
the Internet. This situation has contributed to limiting access to online resources to both
teachers and especially students. A lack of a general policy, in this regard, has also
affected the integration of some innovative instructional tools and strategies, such as
game-based learning applicationsd integration of which in the design of the MIP
program was highly desirable.

Flipped learning is not a new concept; however, it has become more popular,

manageable, and beneficial given the Internet, current technology, and mobile devices.
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In addition, online resources such as Khan Academy with its wealth of reliable audio-
visualresourcesd pr ovi di ng more than A30260 dPgstaw, | 2
p. 337) to the consumersd have made flipping classroom a reality for many. Although

this model stresses the use of instructional videos, it is important to note that flipped

learning is not about using videos in lessons; i t abow hoiv to best use your in-class

time with studentsd0 ( Sa ms & B&3; py 16p Tha flipped classroom model

provides more opportunity for direct student involvement in their learning, and extends

the responsibility for learning to the studentsd enabling the teacher to allocate more

personalized attention to students in the classroom. According to Fulton (as cited in

Herreid & Schiller,2013) , t eacher s who a mreportseeingingreasddi s met h
|l evel s of student achi evemeé(p62). Bergmaneand st , and
Sams (2012) observe that using the flipped classroom model helps struggling students

by providing more attempt to study using the videos; increases student-teacher and

student-student interactions during the class-time; enables slow learners to maximize
theirlearningd gi ven t hat they <can Afpause and rewind
videos (p. 24)0 ; and maximizes differentiated instructions. In contrast, Herreid and
Schiler(2013) indicate that t keavilyfohstudeptepepanmgd el dep
outside of el asd smapcemefudpregaced to class to participate in the

active |l earning phasG@GvemntHis vdlidhabsewatianraprevisionN p. 6 3) .
has been made in the design of the MIP program to incorporate reviews of the assigned

studies during the (daily) bell-work session in class. Using the flipped classroom model

in the design of the program enables the MIP teacher (and tutor) to spend more time

with individual students. In addition, it helps them to provide a timely feedback to
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individuals and groups of students during the class sessions. The provided online

videos in each modu losalfoaimmediate help, espeatiallp dtlsotme. d i s p

Design Specifications

This section provides detailed information about the design of the components
central to the MIP program itselfd learning goals and objectives, instructional strategies,
assessment, individual modules, and more. It explains how elements of the identified
design and learning framework, explained earlier in this chapter, and research findings
are utilized to design and develop these vital components. The MIP program is modular,
and each module has two aspects: 1) the actual module contents that are used mainly
by the students and occasionally the teacher (e.g., Module 1), and 2) the overall lesson
plans, standards, prerequisites, goals and objectives, and resources among others
related to each module that are used primarily by the teacher the teacher and
occasionally the academic dean (e.g., Curriculum Module ). This naming conventiond
Module and Curriculum Moduled is developed to help distinguishing these two aspects
of each module, and thus prevent confusion. The section is subdivided into two main

parts: 1) Curriculum Module, and 2) Module.

Curriculum Module

Framing Questions and Learning Goals
What we ought to teach and want students to know, understand, and be able to
do are central to teaching (Tomlinson & McTighe, 2006). Thus identifying the relevant

and appropriate goals and direction is essential to any educational program. Learning

goals, accordingtoMarzano (2009), fAprovide a set of share
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students, teachers, [and] administratorséo (p
the establishment of essential questionsd fundamental and necessary questions that
are thought-provoking and intellectually engagingd is essential to promote higher-order
thinking in the classroom as well as designing well-established learning goals. They
identify two kinds of essential questions: topical (specific questions) and overarching
(more general)d both of which are necessary in designing learning units. Designing
clear learning goals and objectives enables the teacher to guide the learner into the
nature of content and thus learning (Marzano, 2009). This is important because if
educators fiar e n @dl goalsythee instrdictionahastivitresivalltnot be
focused, and unfocussed instructional activit
(Marzano, 2009, p. 1). Learning goals and learning objectives are usually used
interchangeably. However, learning goals are more global in natured what students
ought to knowd and learning objectives are specific in natured what student should be
able to do (sometimes under certain condition) according to a certain criterion. In
addition, in line with the essential questions and learning goals and objectives, a set of
focused questions are developed in each unit (in the MIP program) to better align the
content-focused formal assessment tools. Given the backward design principles,
teachers should identify specific learning goals and objectives, select learning activities
which best align with them, and design appropriate assessment processes to determine
whether learning of the desired goals and objectives is achieved. Table 3 identifies
sample essential questions, learning goals and objectives, and related standards for
Module I. In addition, a complete curriculum Module, including the information specific

to the section for Module 1, is provided in Appendix B.
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Table 3 8 Essential Questions and Learning Goals and Objectives for Module |

Content Standards

I M.I.P.M.1: Know the real number
system, and be able to add, subtract,
multiply, and divide rational numbers.

1 M.I.P.M.2: Solve multi-step arithmetic
problems using rational numbers.

1 M.I.P.M.3: Solve problems involving
integer exponents, roots, and
radicals.

1 M.I.P.M.4: Understand estimating and
rounding, absolute value, primes, and
greatest common factor.

1 M.I.P.M.5: Understand the scientific
notation.

1 M.I.P.M.6: Solve problems involving
converting units of measurement.

1 M.I.P.M.7: Understand ratio and use
its applications.

1 M.I.P.M.8: Analyze proportional
relationships and use their
applications.

1 M.I.LP.M.9: Solve problems involving
percentage and interest.

Essential Questions

l

Why is it necessary to have
different types of numbers in
mathematics?

How are negative numbers
used in real life situations?
What are the benefits and
drawbacks of estimating?
Why is using the scientific
notation important?

When would using proportions
become necessary? Why?
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Learning Goals and Objectives

Upon the completion of this module,

the student will know/understand:

1 The real number system and their
characteristics and relationship;

1 Estimating, scientific notation,
rounding, and primes and greatest
common factor;

1 Proportion and use its applications.

Upon the completion of this module,

the student will be able to:

1 Solve simple and multi-step
arithmetic problems using rational
numbers.

1 Solve problems involving integer
exponents, roots, and radicals.

1 Solve problems involving converting
units of measurement.

9 Analyze proportional relationships
and use their applications.

1 Solve problems involving
percentage and interest.



Differentiated Instructions and Learning Activities

The United States is a melting pot composed of people from many different
backgrounds (cultures, languages, habits, preferences, economics, and more).
Inevitably such differences are also present in a learning environment. As Tomlinson
and McTighe (2 00 6 ) o0 b dtere, raee, language, economics, gender, experience,

motivation to achieve, disability, advanced ability, personal interests, learning

preferenceséare just some of the factors that
al most st unni nG@ivewvthese deersg gersgnal,.social,)and economical
factors, fidiverse |l earners at risk and st he de
century, educational leaders are requiring more from all studentsdo Cadyne, Kame 6enui , &
Carnine, 2011, p. 4). Furthermor e, A Students with darneeds,s | earr
primarily children living in poverty, children with disabilities, and children with limited

English-speaking skills face numerous forcesd cultural, familial, sociological, political,
educational, and economicdt hat pl ace them at increasing so
(Coyne at al., 2011, p. 2). Naturally, in addition to demographics and characteristic

diversity, students differ in their background knowledge, preferred styles, and the pace

atwhichthey | earn. Such |l earnersodé diversity deman

strategies in order to help them becoming better learners, thinkers, and skilled in order
to be better prepared for the demands of the 215 century and global economy. Unlike
providing instructions predominantly through teacher direction, differentiating instruction
enables diverse students to become more independent and self-regulated (Coyne et al.,
2011). Tomlinson (2001) identifies the following conditions under which people learn

best: a) when content is personally meaningful, challenging, and appropriate for the
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| earnerds developmental | evel, b) when | earne

t her e apportunities fordocial interaction, 0 d) when | earned recei Vv

hel pful feedback, and e) the |l earning fienviro

among others (p. 18). Naturally, such consideration, when designing instructional

strategies, enforces the teacher to create units of instructions that promote and

maximize student learning. A differentiated classroom, as Tomlinson (2001) observes,

Aprovides different avenues to acquiring cont

ideas, and to developing products so that each student can learn effectivelyo  ( p. 1) .
Similar to the flipped classroom model, differentiated instructions help the

teacher to maximize interactions with students and attend to their specific needs, and

thus become more of a coach, guide, or mentor in the classroom. A differentiated

classroom environment facilitates and promotes direct student involvement in learning.

By i ncorporating studentsod | earning personal it

style of learning as well as accommodations for students with special needs,

differentiated instructions truly promote and facilitate a student-centered learning

environment. Str essi nwithinshtaud d netasr,n imogt htaop ptehnesm¢

Tomlinson and McTighe (2006) recommend the following guidelines and strategies

which promote differentiating instruction: a) continually, seek opportunities to get to

k now st u doffenrhose,wayb tp exfilore and expresslearningd (p. 20), cCc) r ¢
use informal assessment str at e geach®m multple moni tor
wayso (p. 21), e) allow student working individ

students by adjusting instruction to address their gap in knowledge and skills, g) use

ct ear and concise rubroi osp .t hRalt) , i caotadtelfbr)f oirc ud ua |
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di ver si thwaddegs studenlreadiness, interest, and learning profile, Tomlinson
and McTighe (2006) stress using small group instruction, designing task at different
degrees of difficulty, expressing learning in a variety of models, and incorporating a
variety of teacher presentation approaches among others.
The central instructional issue, according to Bottge et al. (2010), i showiito
deliver engaging instruction that values procedural fluency (e.g., computing with
fractions) while also giving attention to conceptual understanding (e.g., the meaning
behind computational rules)o (p. 82) . I n this regard, resear
a variety of authentic (real-world) problems and hands-on activities in the instruction
along with clear and timely feedback. In addition, Wiggins and McTighe (2006)
recommend designing activitest hat f cdwesaromnid worthy goal so t
to develop figreat er andtprdvitlingampte opportdndieséot andi ng, 0
students for self-assessment and self-adjustment on feedback (p. 196). Bottge et al.
(2010) recommend designing instructional strategies that include problems with real-
world applications, providing i Fdapth instruction on skills and concepts as students
need t hetowibgsatnudd eant s t o fiwork together in smal
and find solutions Theuse bfeodplingeabdldenmosstatingp. 8 3) .
techniques in instruction is essential in successful teaching and learning, especially in
complex subjects, such as mathematics. St udent sé strengths even in
area do vary as they do in their preferences in working individually or in groups. A
differentiated classroom highly encourages teachers to make accommodations for both
preferred styles in instructional planning. To maximize differentiation, teachers may

allow flexible group formation either by selecting the group members or permit students
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to form their own. Both strategies are useful; however, certain instructional activities
may require the teacher to create i1 s k-lbasetl ar interest-based groups that are
heteroge neous i n r edbddethoers siitlheev ehadt ch of the task
readiness, interest, m2001, e ¥2)nTheruge ofsrtodeling 6 ( T o ml
and demonstrating techniques in instruction is essential in successfully teaching and
learning mathematics. Doabler et al. (2012) stress regularly using the modeling and
demonstration techniques in instructional tasks, presentingfi vi s u a l representat
mat h i deaandp ( v i fikguangandimeaningful practice and review
oppor tuni tAreher and Hyghes (&sZijed in Doabler et al., 2012) suggest
using the following three ways to improve thequality of t eacher meatel s: 1)
and conci se pravidingsexagat(yedbnotdyerwhelming) models, and 3)
a |l | o wtuderds tofactively participatei n t he model s, such as answ
(p. 52).

The differentiated classroom is designedwi t h consi deration to | e
and needs in many areas. Accommodations, according to Little (2009), may be
consideredand i mp | e nnstructiena methods &nd materials; assignments and
classroom assessments; time demands and scheduling; learning environment; and use
of special communi claadditomto sgrygglingestoderds, a p. 9) .
differential classroom also requires accommodations for students with special needs,
such as advanced and ELL students, among others. It is important to note that
advanced | earnersd special needs are ugually
arenot accommodated. These students also requir

abilities and achieve their potentials (Tomlinson, 2001). To accommodate advanced
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|l earnersd needs, Tomlinson (2001) recommends
advanced | earners are competing with their ow
identifying Awhat constitutes exanegjoylinence, 0 an
| ear ni n gTlable(4pdentifies2a)list special accommodation for designated students

in a differentiated classroom.

Table 4 8 Accommodation for Designated Students

Designated Students Accommodations

ESOL/ELL/LEP Pair students with bilingual peers, if available.

Provide bilingual dictionaries in class.

Provide verbal and written directions.

Designate extra time (as needed) for activities, quizzes,

and tests.

= 4 4

ESE/SLD/ESE Provide visual aids (hand-outs with large prints, etc.).
Designate extra time (as needed) for activities, quizzes,
and tests.

1 Provide specific student needs as resources permit.

1 Follow direction recommended and/or directed by the

school counselor or administration.

= =4

Struggling 1 Adjust instruction to address s t u d egaptins 6
knowledge and skills.

Use small group instruction.

Provide more peer-tutoring opportunities.

Design tasks at different degrees of difficulty.

Use a variety of presentation approaches.

Designate extra time (as needed) for activities, quizzes,
and tests

E N

Advanced/Gifted 1 Raise expectations.
Design more challenging exercises and activities.
1 Constitute levels of excellence.
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Table 5 identifies sample differentiated instructional strategies and learning
activities. In addition, a complete curriculum module including related lesson plans for

Module | is provided in Appendix B.
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Table 5 0 Differentiated Instruction and Learning Activities

Differentiated Instruction

1

= =4 -4 —a A

Providing visual aids, PowerPoint (visual-
aural);

Providing verbal explanations (aural);
Using written materials (aural-visual);
Assigning hands-on activities (kinesthetic);
Providing (online) video clips (visual-aural);
Providing links to appropriate website(s)
related to the topic;

Allowing collaborations, using flexible
grouping techniques;

Using modeling techniques (using teacher,
student, videos, etc.);

Chuckingd especially complex topics
(breaking concept into smaller with
parts/patternsd grouping);

Allowing students to work individually;
Providing special activities for struggling
and advanced students;

Providing special assistance and activities
for ESOL and ESE students;

Providing student-tutoring (peer-tutoring);
Providing guided practiced step-by-step
directions;

Providing individual teacher/tutor
assistance;

Providing ongoing feedback.

Learning Activities

Bell-work
Teacher invites students to ask questions about their study and

problems that may have. Then the teacher and students review the new
topic which students have already studied. Most elements of
instructionist teaching will be used during the bell-work session. This
session could last up to 20 minutes.
Class-work
Working individually or in groups, students engage in performing a
variety of tasks and activities the selected by both students and the
teacherd activities such as solving select problems from the module,
MIP textbooks, and online; watching the designated video clips; and
exploring the identified websites.
9 The teacher observes (individual and groups) of students while they work
on their activities and assignments. The teacher provides feedback, and

may

actively

and/ or

passively

part

which the teachers provided feedbacks. In addition, as student work on
their activities, they also evaluate their progress and achievement using
the guidelines set by individual students and the teacher.

1 Students may take a tutoring role and rotate this responsibility while

working in groups. During these activities, students may perform certain
task, demonstrating their mastery of the designated content. In addition to
participating in these groups, the teacher and the tutor will work with the
students who work individually on their selected and/or designated tasks
and activities.

Recap
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About 10 minutes before the bell, the teacher ask students to go back to
the normal seating arrangement, provides a recap of the topic and
general suggestions (if any), and reminds student about the next topic
and the designated topic and related assignment and activities at home.
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Assessment

Essential to backward design principles, an ongoing assessment is vital to the
learning and instructional processes. In this regard, taking a test at the end of a module
will, at best, represent an insufficient or incomplete picture of student mastery of the
content and thus learning achievement. To obtain a relevant and reliable
picture/outcome, determination, given the desired results, of evidence is required to
ensure that students have achieved them. Little (2009) views assessment as a
fsystematic process whereby information about student learning is collected to make

i nstructi onandd diercd isd aatness 0t hatmad xhe sd maretnt Hiso wnl

the curriculum, and i n Shempuwpodeiofdestiad, accotdingdd e gi e s 0
Kubiszyn and Borich (2007), is to Acollect ob
conjunction with subjective information to ma

balanced approach in assessment, i.e., using a variety of assessment techniquesd in

line with the spirit of the backward designd is necessary in order to analyze fstudent
accompli shment against specific goal &veand cr i
the diversity of learners, a variety of assessment processes are required in order to

measure and subsequently make valid inferences about the degree to which students

truly know, understand, and be able to do (Tomlinson & McTighe, 2006; Wiggins &

McTighe, 2006). An assessment may be formal (preplanned, such as a test) or informal
(spontaneous, such as teacher observation). Both assessments may be quantitative

and qualitative in nature, although informal assessments are usually viewed as

qualitative. Tomlinson and McTighe (2006) identify three major types of assessments:

1) Formatved ongoi ng assessments whwicthh Aioncscturru cctoinocnu,r
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2) Summatived gener al ty BSuwuswendri ze what has been | ear
3)Diagnostico generwmddd tho check studentsd prior know
71). In the design of the MIP program, formal, informal, formative, and summative types
of assessment are used to assist instruction and evaluate student learning.
Furthermore, formal assessment tools in MIP are criterion-based. A criterion-based
assessment tool measures a student performance against selected criteria
(standards)d in this case, MIP standards.

Student learning assessment is enhanced with greater use of a variety of
formative assessment techniques such as observation, performance task,
demonstration, oral explanations, and peer-assessment. In addition, as Wiggins and
McTighe (2006) observe, empowering students to take greater role in learning is greatly
enhanced when assessment techniques such as self-monitoring and self-assessment
are incorporated. In this regard, constructing a variety of response items allows
Aistudentsshow t heir wor k aWidginsad Mcaighe, A& p.r t hi nk
161). As part of the instructional design, provisions must be made for teachers to assist
students to i s enbnitor, self-assess, and self-adjust their work, individually and
collectively, as the wor k pr ogTobavesaracuratt Wi ggi n
measure of student learning, assessment items should measure what it is supposed to
measured also referred as the validity of an assessment tool. In other words, there
must be an alignment between the test items and their related contents and thus related
standards. As such, i teviisdecnocnes iodfe raend atcoh ibeev etnine
contentvaldi t yo (Kubiszyn & Borich, 2007, p. 35). T

validity for formal quizzes and end-of-module tests, test items for each module are
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selected and/or designed directly from the related sections in the moduled content
focused. Unlike the on-going informal assessments which directly or indirectly address
the essential questions and learning goals and objectives, the formal assessment
processes in MIP are directly related to the learning objectives and focused questions.
Whether formal or informal, assessment tools and processes should be clear and
concise, include the necessary information such as required time and total value points,
identify permitted tools and materials; and provide references to the related content for
each item and more. In addition, Wiggins and McTighe (2006) recommend using the
following techniques when developing assessment tools and materials: 1) deriving items
from the goals and objectives, 2) using a reasonable number of questions, and
3) framing the questionini ki d | anguage [simple and age appr
make them mor e ac Stadert leaningasseqsmpents shault jollow a
timely, clear, and specific feedback to the student, resulting in the necessary
instructional adjustment. As Marzano ( 2 0 0 9 ) Ipgodlsgrovide clearfiarget for
learning, then feedback may be thought of as information that facilitates the process of
reaching those targeto (p. 10) . Hattie and Ti
that the main purposeoffe edback i n educational settings 1is
bet ween current understandings @&ssessnmediodlsor manc
in MIP are designed to include two to three problems from each section in the module.
This process will assist teachers to assess students6 per f or mance and | ear |
achievement specific to each topic in the module, and provide detailed feedback to
students and their parents. Availability of rubrics is very important, especially for the

assessment purposes. Using rubrics, teachers can provide timely, detailed, and
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meani ngful feedback mor e thddegree of quality] vy . Rubrics

proficiency, or understanding along a continu
andfaci | i t at e s-assessmeneand selfd sreplrfovement 06 as wel |l as
Aemmuni cation with students, parents, faculty,

2005, pp. 21, 23).

Embedded in its design, the MIP program requires a comprehensive assessment
process which includes a variety of assessment procedures, such as observation,
performance tasks, demonstration, self- and peer-evaluation, quizzes, and tests.
Assessment types and related processes and examples are provided in Table 6.
Furthermore, the overall formal assessment tools (including Taxonomy specification,

test items, and related rubrics) for Module | are available in Appendix C.
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Table 6 8 Assessment Type, Characteristic, and Process

Assessment Type/Characteristic

Observation

Performance
Task

Demonstration

Self- and
peer-evaluation

Quiz

formative,
informal

formative,
informal

formative,
informal

formative,
informal

formative,
formal or
informal,
criterion-bases
(rubrics
provided)

Process

An on-going assessment processd The teacher 6s obser\
groups) of students while they work on selected assignment and activities

during the bell-work and/or subsequent class-time. During this evaluation
process, theteach er wi | | actively and/ or pas
activities, and share thoughts and observation when necessary.

An on-going assessment process 8 Working individually or in groups, students
engage in performing a variety of tasks and activities, such as solving
problems, as selected by both students and the teacher.

An on-going assessment process 8 Students may take a tutoring role and
rotate this responsibility while working in groups. During these activities,
students may perform certain task, demonstrating their mastery of the
designated content. In addition to participating in these groups, the teacher will
work student who work individually while they perform selected tasks.

An on-going assessment process 0 As student works progress, they evaluate
progress and achievement using guidelines set by individual students and the
teacher.

A minimum of one to two formal quizzes are designated for each module
including content-focused items. At the discretion of the teacher, short/pop-
quizzes (informal) may also be takes in class for diagnostics purposes. B
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Test summative, End-of-module testd one test is designated for each module. The related
formal assessment items are content-focused.
criterion-bases
(rubrics
provided)

71



Syllabus

Many educators, rightfully, consider syllabus as a contract between the students
and the teacher with respect to the related course. A well-developed syllabus is
essential in communicating the course contents; learning goals and objectives; list of
required and recommended resources, tools, and materials; list of prerequisites;
communication protocols; grading policy; course calendar; list of activities, assignment,
projects, tests and related rubrics; and relevant school policies among others. In
addition to including the necessary components mentioned above, the MIP syllabus is
designed to include age-appropriate visually pleasing elements. A copy of the MIP

syllabus is provided in Appendix E.

Module

In this section, the overall design on the modules is explained. Modules are
extremely important in the overall design of the MIP program, for they are used primarily
by the students. Although the teacher may use MIP modules (from time-to-time) for
different purposes, students routinely use them as a primary source during the entire
program. Modules include, identify, and refer to a variety of physical and virtual sources
relevant to each topic as well as information about the module content, learning goals
and objectives, assessment, and schedule among others. Given its importance,
especially with respect to the students, outmost attention has been paid to the
aesthetics aspects of the modules, in addition to its usability and functionality as a
product. The human-centered design concept has been considered in the overall design

of the MIP program which Norman ( 2 01 3 ) d eah appraach that putsihuman
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needs, capabilities, and behavior first, then designs to accommodate those needs,
capabilities, and ways of ,ibasgstem,isrdgfioedésp. 8) . D
Adi scovering whaksitaddewhahowpet Nowmamns are p
2013, p. 10). Among the psychological concepts resulting discoverability, affordance

and signifiers concepts are used in the process of designing modules in MIP program.

For example, several navigation buttons and labels are presented in each module which
communicate possible actions (e.g. content) with the userd affordanced and where

these actions should be takend signifiers (Norman, 2013). A successful design,

according to Lidwell, Holden, and Butler (2010), mustmeetpe op |l e6és basi c need
as needs for functionality of its componentsd for example, do the online links provided

in the module function? b) reliability needs for stable and consistence performanced for

example, do the navigation buttons in the module work consistently? c) proficiency

needsd for example, do students feel that they are making progress when they use (the
content of) the module? | n addi tion, it i s utesignsshqudbempor t ai
usable by people of diverse abilities, without special adaptation or modificationo Lidwell

et al., 2010, p. 16). The characteristics of an accessible design, such as perceptibility

(being able to use the design regasmglcitg. ss of t
(beingabletouse the design regardless of the wuserods
have been incorporated in the design of the MIP module (Lidwell et al., 2010, p. 16). For

exampl e, the modul esd componentodingdconsistentr esent e
text, icon, color, etc.)d perceptibilityd and excluding the unnecessary complexity

(usage of simple and concise works and expressions, etc.)d simplicity. In order to
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identify and explain the overall design of the modules more specifically and efficiently,

these design aspects are grouped according to their usability and aesthetics principles.

Usability

Usability of a design has to do with its simplicity, forgiving (Lidwell et al., 2010),
and usefulness. To enhance the usability of the MIP modules, as recommended by
Lidwell et al. (2010), the following principles are used: the 80/20 rule, consistency,
layering, performance load, progressive disclosure, and readability principles.

The 80/20rulei ndi cates that dapproximately 80 pert
byanyl arge system are caused by 20 percent of t
Most teachers and students concur with this principle that applies to the majority of
textbooks in the marketd i.e., approximately 80 percent of the information in many
textbooks is provided by about 20 percent of its content. In this regard, special
consideration has been made so that the overall content of the modules in the MIP
program is kept to an absolute minimumad excluding any unnecessary information,
graphs, images, etc. The fusability of a system is improved when similar parts are
expressed in similar ways, 0 fanttibnal consistency refers to the consistency of
symbol, meaning, and action (Lidwell et al., 2010, p. 56). For example each icon in a
module corresponds to a specific function. Using the functional consistency principle,
these relationships have been replicated in all modules. To manage complexity and
reinforce relationships in information, module contents are organized into related
groupsd a process that is identified as layering (Lidwell et al., 2010). Topics in each

module are grouped into separate sectionsd accessible by their corresponding
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navigation buttons, according to their relationshipsd , which also helps with managing

the complexity of topics. Performance load is defines as the degree of mental activity

(i .e., the Aamdopretr ceent &in, aeteimoir & gogniiveo bl em s o
|l oad) and physical acti vi tdnuberokstepsoridegr ee of
movements, or @& Mioamatt loan)reqdiredrtocaecomplish a goal

(Lidwell et al., 2010, p. 178). The cognitive load management has been combined with
the layering principles in the design of the MIP modules. Furthermore, to manage its
Kinematic load in its designd in addition to the menu buttons at the beginning of each
moduled, sever al or eibcludeadto fadiitate ravigatidon aad reduce extra
and/or unnecessary steps. To prevent information overload and manage information

c o mp | eonly negessaryior requested information is displayed at any given timeo
which is identified as progressive disclosure (Lidwell et al., 2010, p. 188). The principle
of readabiltyd e x pr essing Acompl ex materi alidwelien t he si
al., 2010, p. 198)0 along with layering, cognitive load, and readability principles have
been the basis, using which topics in each module are grouped and presented. To
enhance readability, Lidwell et al. (2010) recommend omitting needless words or
punctuation, avoiding acronyms or jargon, managing sentence length, and using simple

(and age appropriate) language.

Aesthetics
Aesthetic aspect of a design is concerned with the overall appearance of the
design and its appeal to the end-user. Aesthetic designs, according to Lidwell et al.

(2010), aeffextivdiat fostering positive attitudes;oare perceived as easier to use and
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more readily accepted;pr omot e fAcreative thiokand &odtprob

Apositive r el atd o sAmorg thevarirnciples psedwhicheenhance the
appeal of a system, recommended by Lidwell et al. (2010), the following are used in the
design of the MIP modules: alignment, color, picture superiority effect, proximity, and
similarity principles.

To create a sense of unity, cohesion, and stability, elements in a design should
be aligned with one another (Lidwell et al., 2010). Common elements of the modules
are consistently placed such that edges line up along common rows, columns, or
center. As Williams and Tollett (2006) o b s er v e ,creaeontoads, add enmphaéis,
attract attention, organize information, and entertain the viewero p. (00); however, its
excessive or inappropriate use can be counterproductive. In the design of modules,
colors have been used consistently yet conservatively for grouping and aesthetics in a
balance with the graphs and icons present in each module. To improve recognition and
recall of key information, the picture superiority effectpr i nci pl e used f or
generally more easily r ecoglLuwelead., 2810,¢.184¢ c a |
The picture superiority effect along with the proximity principled the developed
relationships as the result of placing items close together (Williams, & Tollett, 2006)d
and similarity principled similar elements are perceived to be more related than
elements that are dissimilar (Lidwell et al., 2010)d are used in designing modules to
maximize optimal effect and improve cognitive load when presenting the same

information. As a sample, a full copy of Module 1 is provided in Appendix D.
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Program Completion

Deliverables

The list of deliverables upon the completion of the design and development of the MIP program and the

corresponding recipients is presented in Table 7.

Table 7 8 List of Deliverables

Deliverables
MIP overview, objectives, and standards

MIP contents and storyboard
MIP student selection process and program procedures
The List of necessary tools and materials

MIP calendar (for the first semesterd Fall 2014)

Individual modules
(contents, lesson plans, and assessment tools)

77

Recipient(s)
MIP program director

MIP program director
MIP program director
MIP program director and the designated teacher

MIP program director and the designated teacher

MIP designated teacher



Timeline
The allocated time for the design and development of the program is four months (April-July 2014). The related

timeline is provided in Figure 7. In addition, the implementation timeline (for Fall 2014) is provided in Figure 8.

1. Develop Standards = April 1-4

2. Develop Overview and Content = April 7-11

3. Determine tools and materials e A1l 7-30

4. Develop the storyboard — April 15-30

5. Determine the processes and procedures April-May

6. Develop individual modules May-July

7. Develop the calendar July 15-31
1 1 | |

0 (Aprin 1 (May) 2 (Qune) 3 Quly) 4
Timeline(in month)

Figure 71 Design and Development Timeline
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1. Preliminary Actions
place modules on eBackpack,
iPad distribution, and initial student orientation

2. Complete Module 0, Conduct ACT pre-Test

3. Complete Module |

4. Complete Module Il

5. Complete Module I

6. Complete Module IV

7. Conduct ACT post-Test

8. Complete Grade-Score Analyses and Report

Figure 81 Implementation Timeline (Fall 2014)

August 1-10

=—August 11-15

August 181 Sep 19

Sep 2271 Oct 24

Oct 2771 Nov 21

Dec 1-15

Dec 18-19

Dec 20-24
] ] | | |

(August) 1 (September) 2 (October) 3 (November) 4 (December) 5

— N _/
YT g

Quarter | (Aug 117 Oct 10) Quarter Il (Oct 137 Dec 19)

Timeline (in month)
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CHAPTER THREE: EVALUATION
The research and evaluation related to this study are explained in this chapter. A
correlational study is conducted to examine the relationshipb et ween st udentsod A
Explore scores and their Algebra 1 grades. The evaluation of the MIP program is
conducted in two stages: 1) evaluation of the program design, and 2) evaluation of the

program effectiveness.

Correlational Study

Purpose

A correlational study is conducted to determine the relationship between
students ACT Explore mathematics scores and their Algebra | grades. More
specifically, it is used to determinet he corr el ati on between studen
knowledge of the middle school mathematics and predict a possible failure or
successful completion of Algebra I (i.e., scoring 83 percent or higher) using their
Explore scores. (The test score of the mathematics portion of the ACT Explore test
reflects studentso6 k mathematidsg €hisetiidy wilialdalbe e s c hool
helpful in determining the minimum score below which students will be placed in the
MIP program.

Methodology

Population and Instrumentation

The population in this study is all freshmen students for each designated

schoolyear. The instruments used in this portion of the study are the ACT Explore
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standardized tests (mathematics scores) as well as RHS Algebra 1 semester grades for
the 2011-2012, 2012-2013, and 2013-2014 schoolyears. These dat a refl ect s

scores prior to the implementation of the MIP program in Fall 2014.

Procedures

Il n this study, al/l incoming freshman stude
corresponding Algebra 1 semester grades for the 2011-2012, 2012-2013, and 2013-
2014 schoolyears were necessary. Upon following the necessary procedures required
by the Registrar and Records Office at RHS, these datasets were extracted from the
school archived database. The collected student data included student name, gender,
grade level, Algebra 1 grade, and related Explore test scores. Generic names, such as
Student 1, Student 2, etc., are used to protect student identity. The related student
identifier will remain confidential and secure both electronically and physically. These
datasets were then cleaned to ensure each student who entered RHS had an Explore
score and that completed, at least, the first semester at RHS, and thus having a score in
Algebra 1. Duplicate entries were removed. There were students who were admitted to
RHS without prior Explore scores, and thus their records were removed from the data.
In addition, there were students who had completed Algebra I in the middle schoold and
their records did not include the necessary informationd , and thus their records were
removed from the datasets as well. Furthermore, these datasets were labeled as
Dataset | (for the 2011-2012 schoolyear), Dataset Il (for the 2012-2013 schoolyear), and

Dataset Il (for the 2013-2014 schoolyear). The final datasets included paired-data for
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each studentd comprising the following populations for further analyses: Ni=34 for

Dataset I, Nii=35 for Dataset II, and Nii=43 for Dataset IlI.

Results and Discussion

To analyze the correlation between the stu
Algebra 1 (semester) scores, the IBM SPSS Statistics (version 22) software program
was used. Furthermore, to demonstrate the correlation between these two variables, all
three datasets were analyzed.

The null hypothesis indicates that there is no relationship between the two
variables, and the alternative hypothesis indicates that there isd that is, Dataset | (Ho: ri
=0and Hw: ril 0), Dataset Il (Ho:ri=0andHi:rii 0 ) ,Dataset Hl (Ho: rii = 0 and
Hi:ri | GG)ven that both variables are interval/ration in scale, the Pearson correlation
seems suitable if each dataset meets the nece
assumption is met for all three datasets given that each dataset is composed of the
populationdatar at her t han a sampl e. Thenoorvnearlailtly ,hrde sfuc
each dataset, indicate that only Dataset | is approximately normally distributed (see
Table 8, and Figures 9, 10, and 11 in Appendix A). Correspondingly, a parametric
correlation test (Pearson product-moment) for Dataset | and a non-parametric
correlation test (Spearman) for Datasets Il and Il are selected and applied. The results

(see Table 9in AppendixA) i ndicate that the correlation b

scores and their Algebra 1 scores are positive, moderately strong, and statistically

significant in all three datasets, and thus the null hypotheses are rejected (i=.57, p <

.01 for Dataset I; ri=.48, p < .01 for Dataset II; and r;=.51, p < .01 for Dataset Ill). To
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facilitate visual analyses, graphical representations (scatter plot with a linear trend/fit

line) of these relationships are presented in Figure 12 in Appendix A.

Evaluation Plan

The evaluation of the MIP program will be conducted in two stages: 1) Evaluating
the program design, and 2) Evaluating the program effectiveness. After obtaining the
IRB permission at the University of Central Florida (UCF), the design of the MIP
program was evaluated during the Fall 2014 semester. In addition, Ml P st udent sd t e
scores in each program module and their ACT Aspire test scores, at the completion of
the program, were also collected and examined. Furthermore, this study recommends

an evaluation plan to determine the effectiveness of the MIP program.

Design Evaluation
Purpose
The purpose of the design evaluation is to determine how well the program is
designed with respect to its usability, functionality, and aesthetic appeal. This evaluation
is based on a mixed mode design consisting of an interview of a limited number of

participants (qualitative) and a survey of a larger sample (quantitative).

Design Evaluation Criteria

The design of the MIP program is determined to be successful when student
satisfaction measures, at least, at 70 percentwi t h respect to modul e de
appeal, usability, and overall helpfulness. Furthermore, the MIP teacher and the

Program Manager are fully satisfied with the MIP design and its content.
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Design Evaluation Questions

1. Do students perceive the program modules appealing?
2. Do students find the program modul esd cont
3. Do students relate test questions to their corresponding content in the module?
4. Does the program include the necessary components required by the Program
Manager?
5. Does the teacher find the program module content and lesson plans helpful, and

assessment tools valid?

Methodoloqy

Evaluation Approach

In this evaluation, aspects of the case study methodology are used.

Participants
The participants consist of 26 students, faculty, and administrators (24 students,
one teacher, and one administrator) who are selected based on a purposive sampling

method.

Instrumentation
1. Student Satisfaction Survey: The purpose of the Student Satisfaction Survey
instrument is to determine how satisfied students are with the overall design of
the program modules as well as related activities and quizzes. Table 10 (in
Appendix A) reflects the contents of this instrument which is used for collecting

data related to evaluation question numbers one, two, and three.
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2. Interview Protocol Instrumentd MIP Program Manager: The purpose of this
instrument is to determine whether the design includes all the necessary
components required by the Program Manager. Table 11 (in Appendix A) reflects
the contents of this instrument which is used for collecting data related to
evaluation question number four.

3. Interview Protocol Instrumentd MIP Teacher: The purpose of this instrument is to
determine whether the program module content and lesson plans are helpful,
and assessment tools valid. Table 12 (in Appendix A) reflects the contents of this
instrument which is used for collecting data related to evaluation question
number five.

The overall information with regard to data sources, selected method(s) for
collecting data, instrumentation, and procedures for each evaluation questions are

explained in Table 13 in Appendix A.

Procedures

Interview: To recruit the participants, the names of the relevant faculty and staff
were obtained from the school vice principal who is also the Program Manager. These
individuals were then contacted, inviting them to participate in the study. The
participants were advised of the nature of the study and the goals of the research,
reviewed the informed consent process, and asked whether he or she would like to
participate. Upon acceptance, an appointment was set up to meet the individual at a
mutually agreed date and time. The face-to-face interview sessions were held in a safe

and comfortable location to both the interviewee and researcher, which allowed for a
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confidential and private environment. Upon the agreement of the interviewee, the
session was recorded using an audiotape. The identities of the interviewees will remain
confidential, and when necessary, only pseudonyms will be used. All data will remain
confidential and secured both electronically and physically.

Survey: Two anonymous surveys were conducted from the MIP students during
the semester in which the program is offered. The first one was conducted during the
first quarter and the second during the last week of the second quarter. Both surveys
were conducted by the MIP teacher on designated school days and during normal class
sessions. All MIP students were encouraged to participate in the survey. Designated
survey dates were determined in consultation with the MIP teacher. Few days before
the start of the survey, the MIP teacher was provided with the survey instrument, and a
reminder letter was sent one day before the designated survey date. The survey period
was active during class sessions to ensure all students would have a chance to
participate. All data will remain confidential and secured both electronically and
physically.

To examine student sd i ngntmaxaize thenefficieacyafi ons o
the module by incorporating the necessary modificationsd based on the study of this
surveyd an anonymous survey was conducted on November 14, 2014. Using the
Student Satisfaction Survey for Design Evaluation instrument (Table 10), this survey
was conducted during the class session, monitored and collected by MIP teacher, and
later submitted to me in a sealed envelope. Twenty one students participated in this
survey. The survey results were evaluated, and subsequently few modifications were

made in the remaining modules (e.g., improving the navigation system throughout the
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module, labeling the online video clips for better referencing, and introducing more
varieties of videos among others). A second anonymous survey was conducted on
December, 3, 20144 the result of which the basis for evaluating the design. Seventeen
students participated in this survey. Using the Student Satisfaction Survey for Design
Evaluation instrument (Table 10), this survey was also conducted during the class
session, monitored and collected by MIP teacher, and later submitted to me in a sealed

envelope.

Results and Discussion

In an interview session, the MIP Program Manager, Paul Smith, who is also the
Academic Dean at RHS, confirms his full satisfaction with respect to the overall
requirements and function of the MIP program (evaluation question number four).
Regarding the characteristics of a good design, P. Smith identifies: it he f uncti onal i
the design itself, relating to the standards...and the usability of the [design] that are
wor kabl e for both t he(pessonaldammunicationdDedember8t eac her
2014). With regard to content and standards in the MIP program, P. Smith indicates that

AAs a new pr o beeravery comernedvatl tke standards and its contents. |

think we have covered those very well, so | a
December 8, 2014). Furthermore, AThe [ MIP] pr
very pleased that we have communicated ittothepar ent sé o ( per sonal C 0Oml

December 8, 2014). With regard to the functionality and usability of the MIP program, P.
Smith responds, AHow we have actually set wup

the needs of the st udadaflexiBle? Andwshavedoneadj ust abl eé

87



that éthese characteristics are present in thi
December 8, 2014). Furthermore, he concludes
We have been looking for ways that we can help our students. | am really excited about

the possibility of continuing on, and may be
communication, December 8, 2014). In an interview session with the MIP teacher,

Jeremy Adams confirms his overall satisfaction with respect to the program module

content and lesson plans as well as the validity of the assessment tools (evaluation

guestion number five). With regard to the characteristics of a good module, J. Adams
identifies: Agiving kids mul t i lpoWwegtherhvideog,s t o |
using exampl eséusing technolpopjay éuistitnlge tnhoirnegésg i
kids multiple examples on how to do things. These are important because you want to

make them interested and have tisamah i nvol ved a
communication, February 3, 2015). J. Adams confirms the presence of these
characteristics in the modules by expressing
noteséwhich make them nice to |l ook at. They g
for them to watch. | think these modules do a great job of giving these kids what they

need to be successful.0Furthermore, AVhen kids look for something or questions they

may have, | mean, they are all there. There is plenty of stuff for them to use o

especially, if they have a question, the module does a great job of making sure that kids

have plentyof r esour ces t hHJaAdantshpersonaccanmmunicatier

February 3, 2015). With regard to the assessment items and their relationship with

module content, J. Adams replies,il t hi nk they correspond real/l

are very clear...nothing tricky about them. I think the questions on the test matched up
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the contents of t fpersomabcdnumurgEcatiore Bebrliagy 3,2@L5).] 0
The results of these interview sessions clearly indicate that both the MIP teacher and
the Program Manager are satisfied with the overall design of the MIP program.

The survey items are designed using a Likert scale with the following values
(designated for each response to survey items): 1= Very Dissatisfied, 2= Dissatisfied,
3= Neutral, 4= Satisfied, and 5= Very Satisfied. The Microsoft Excel application program
(version 2013) was used for the statistical analyses related to the design evaluation.
The following strategies (grouping select survey items) were used in order to answer
evaluation questions number one through three: a) grouping survey item numbers one
through three to answer evaluation question number one: Do students perceive the
program modules appealing?; b) grouping survey item numbers four through nine to
answer evaluation question numbertwo:Do st udents find the progra
helpful?; and c) grouping survey item numbers ten and eleven to answer evaluation
guestion number three: Do students relate test questions to their corresponding module
contents? The results are presented in Figure 14 (Appendix A). Considering the design
evaluation criteria, the survey analyses indicate that students, on average, perceive the
design as appealing (evaluation question number one). However, students, on average,
do not find the modul eds content as helpful o
(evaluation questions number two and three respectively).

As an expanded approach to evaluating the design of the MIP program, in order
to examine studentsd perceptions on designos
design frameworkd explained in Chapter Il), the following strategies (grouping select

survey items) were used: a) grouping survey item numbers one through three to
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determine studentsod6 perceptions with respect
b) grouping survey item numbers four through
perceptions with respect to the usability aspect of the design. The results are presented

in Figure 15 (Appendix A). Considering the design evaluation criteria, the survey

analyses indicate that students, on average, perceive the design aesthetically

appealing. However, on average, they are not satisfied with the usability of the design of

the module. Most 14/15 years old adolescenced a typical age for high school

freshmend usually perceive and react highly emotionally, even with respect to matters

that are primarily cognitive in nature. In a remediation course, especially in

mathematics, such reactions are usually more amplified. Given this observation as well

as the limitations inherent in a self-reporting methodologyd such as a surveyd , this

may have impacted student responses to the survey items and thus adversely affecting

the results.

Program Evaluation

Purpose

The purpose of the program evaluations is to determine the effectiveness of the

MIP program.

Evaluation Criteria

The program is determined to be successful when at least 80 percent of the

participants score 25 or higher on the ACT-Aspire (post-test).

Evaluation Questions

1. How well is the program designed and implemented?
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2. Do students attend the program regularly?

3. Do students actively participate in the program activities?

4. Do students find the modules and related activities helpful?

5. Does the program include the necessary components required by the Program
Manager?

6. Does the teacher find the program contents helpful and assessment tools valid?

7. Do 80 percent of participants score 25 or higher on the ACT-Aspire test (post-

test)?

Methodoloqy

Evaluation Approach

The methodological approach for this study is conceptualized as non-
experimental pre- and post-test with no comparison group. As explained in Table 14 (in
Appendix A), this evaluation uses components of multiple approaches: Expertise-

oriented, program-oriented (logic model), and case study.

Participants
The participants consist of 27 students, faculty, and administrators (24 students,
one teacher, and two administrators) who are selected based on purposive sampling

method.

Instrumentation
1. Interview Protocol Instrument for Program Evaluationd MIP Program Manager:

The purpose of this instrument is to determine how well the program is designed
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and implemented. This instrument is used for the purpose collecting data related
to evaluation question number one, and its content is explained in Table 15 (in
Appendix A).

Interview Protocol Instrumentd IT Manager: The purpose of this instrument is to
determine how well the program is implemented. This instrument is used for the
purpose collecting data related to evaluation question number one, and its
content is explained in Table 16 (in Appendix A).

. Student Participation Observation: The purpose of this instrument is to determine
the degree to which students participate in the program activities. This instrument
is used for the purpose of collecting data related to evaluation question number
three, content of which is explained in Table 17 (in Appendix A).

. Student Satisfaction Survey for Program Evaluation: The purpose of this
instrument is to determine how satisfied students are with the program modules
and related activities, tests, quizzes, and tasks. Table 18 (in Appendix A) reflects
the contents of this instrument which is used for collecting data related to
evaluation question number four.

Interview Protocol Instrument for Program Evaluation 8 MIP Teacher: The
purpose of this instrument is to determine whether the program contents are
helpful and assessment tools valid. Table 19 (in Appendix A) reflects the
contents of this instrument which is used for collecting data related to evaluation
guestion number five.

. The ACT Aspire Test: The ACT standardized test (mathematics scores) is used

for the selection process as well as pre- and post-tests. The analysis of the data
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related to pre- and post-test scores will answer the evaluation question number

SiX.

The overall information with regard to data sources, selected method(s) for
collecting data, instrumentation, and procedures for each evaluation questions are
explained in Table 20. In addition, the MIP program logic model is explained in Table

210 both of which are present in Appendix A.

Limitations

The pre- and post-test design with no comparison group is relatively weak thus
impacting the generalization possibility. Other possible limitations of the study may be
related to the selected methods of collecting data such as survey (self reporting),
observation, and interviewd although having many advantagesd also introduce the
possibilities for bias, thus impacting the results of the evaluation. Although the risk was
minimal since the survey was conducted anonymously, students may still feel being
threatened if the teacher or administration becomes aware of their personal views on
the course. If so, this feeling may have impacted their selected answers. The researcher
in this study is also the program designer and evaluator thus the possibilities for bias
exist which may adversely impact the outcome of this study. In addition, the designated
mathematics teacher who facilitated the MIP may not entirely and faithfully follow the
program content and procedures whi ch woul d i myeatcdoressthus dent s 6
also adversely affecting the outcome of the study. Unforeseen events impacted the
implementation, thus impacting evaluation results. For example, the unforeseen issues

with regard to the iPad distribution at school caused delay in the actual start of the
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program. In addition, the decision by ACT to discontinue offering the Explore test and
enforcing the Aspire test earlier than expected caused the cancellation of the planned
pre-post; therefore, the students took only the post-test. Furthermore, factors such as
the type of (standardized) assessment tests, the cutoff score by which remediation is
required as well as successful remediation achieved may also impact the evaluation
results of the program. It is worthy to note that the impact of the MIP program would be
best measured if the participants do not concurrently attend the Algebra 1 class.
However, given the limited resources at RHS, such option was not feasibled especially

given that RHS does not offer any summer courses.
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CHAPTER FOUR: CONCLUSION

In this study, the problem associated with a high percentage of freshman
students at RHSd who either fail Algebra 1 or pass it with a low percentage rated has
been studied. After examining the internal and external causes associated with this
problem, designing and implementing a remediation course in mathematics (the MIP
program) was recommendedd the content of which is based on grade 8 Mathematics
and Pre-Algebra. In addition to studying the literature and examining the prior research
on the remediation problem in general and mathematics in particular, this decision was
alsobased on a correctional study that deter mine
prior knowledge in middle school mathematics and their semester grades in Algebra |
(in high school). The MIP program design is based on a solid theoretical formwork,
including established learning and design theories and principles.

This study is important given that remediation, as a serious national problem, is
nurtured in the middle and high schoold although its roots are developed in the
elementary school system in the Unites States. Research indicates that a good portion
of students who attend the postsecondary schools are not prepared to undertake
related courses, especially in mathematics and English, for they lack necessary prior
knowledge they should have obtained in high school. Fine et al. (2009) indicate that
higher education institutions are finding that ever increasing numbers of entering
freshman students are unprepared for college-level coursework, particularly in
mathematics. Furthermore, 75 percent of postsecondary institutions in the United
States, according to the U.S. Department of E

mathematics and English catering to the 28% of first-time college freshmen at both two-
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and four-year postsecondary institutions who lack the skills necessary to perform
college-level work (Parsad & Lewis, as cited in Howell, 2011, p. 296). The cost
associated with remediation has been exponentially growing as the rate of the number
of students who require remediation has been increasing. Perin (2006) asserts that
more than half of community college students need remediation, and up to 80 percent
enroll in at least one remedial course. Furthermore, Bahr (2008)e st i mat es it he na
direct cost of public postsecondary remedial programs at 11 2 billion dollars annually,
and the total direct and indirect public and private costs at nearly 17 billion dollars
annual | y drhigiga staggeridg)number that reveals the magnitude of the
remediation which is a real burden on our educational system.
The MIP program was implemented in Fall 2014, during which the design of the
program was evaluated to determine its usability, functionality, and aesthetic appeal
with respect to MIP students, teacher, and the Program Manager. The correlational
study indicated that there is a positive and moderately strong correlation between
studentsdé6 background knowledge in (middles sc
Algebra 1. The evaluation concluded that students find the design of the MIP program
helpful and aesthetically appealing; however, its usability did not meet the evaluation
criteria. Furthermore, the MIP Program Manager and teacher are fully satisfied with its
design, content, and components. Given the results of this study, RHS has now a solid
(research-based) wunderstanding of the relationshiop
in middle-school mathematics and their grades in Algebra 1, and developed an internal
mathematics remediation programd the design of which is approved and supported by

its administration as well as the MIP teacher and students. In this regard, this study has
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laid the groundwork for future studies at RHS and beyond. Future evaluations will help
to establish the effectiveness of the curriculum and provide information to continue to
develop the MIP program. Furthermore, the next step would be redesigning the MIP
program to include a progress monitoring computer program and expanding its external
resourcesd aspects of which are included in the Recommendations section which
follows later in this chapter. It is also important to note that most studies and research
on remediation have been concentrated on the post-secondary level; however, it is
absolutely necessary to study this problem at all K-12 levels as welld especially grades
4 through 9. In addition, designing remedial courses suitable for these grade levels and

age groups are at outmost important.

Recommendations

The following is a list of recommendations that is based on the results of this
study:
As Thayer (2008) asserts, the Adventist educational system should develop a
A s y s-widemssessment plan that periodically determines the extent to which its goals
have beenmet 0 ( p. 16). Such system should Ainclud
outcomes in all domains: cognitive, affective, and behavior, and outcomes that are both
spiritual and non-spiritual (p. 16). Furthermore, regular research studies should be
conducted at the Conference (or possibly at the corresponding Union) to determine
achievement in core subjects, such as mathematics and English. Quality mathematics
education is essentiald lack of which has been detrimental to our educational system.

As the body of research indicates, mathematics remediation is a serious problem and a
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national concern. As such, the Adventist education has not been immune from this

problem. The mathematics problem, subject to this study at RHS, is a testimony to this

fact . I n this regard, Thompson (1985) asserts

our schools mandate quality mathematics instruction that emphasizes mastery of basic

arithmetic and general mathematics skills, development of a "number sense," and

command of problem-solving and logical-t hi nki ng skillso (p. 4).

still resonates after thirty years. It is strongly recommended that the Conference
establish a policy to regularly evaluate mathematics achievement at 4", 8 and 9t
grade levels throughout its school jurisdiction. The findings of these studies will be
helpful in terms of making instructional decisions, and establishing new policies and/or
improving the existing ones. Furthermore, initiating such studies, the Office of Education
at the Conference will promote collaborationd by expanding interactions and dialogue
as well as sharing experience and resourcesd among the faculty and school
administrations within its junior and senior academies.

It is recommended that the Conference provide the necessary funds and
resources, and incorporate expertise and experience from all junior and senior
academies in its jurisdiction to expand the MIP program. Furthermore, the Conference
may initiate establishing similar mathematics remedial courses for other grade levels.
External resources, such as Florida Virtual, are available to provide remedial courses;
however, like RHS, other junior and senior academies may also prefer using internal
resources and establishing programs such as the MIP program.

Currently, the Conference utilizes the ACT (including Aspire), lowa tests (ITBS

and ITED), and SAT standardized achievement tests, from which schools select their
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desired tests. As such, there is no uniform standardized testing policy at the Conference
level. Given the routine student transition within the Adventist schools and student
admissions from public and other private schools, this creates complications during the
admission process, academic advising, and conducting research among others. It is
strongly recommended that the Conference adopt a uniform standardized testing policy
to measure academic achievement. Furthermore, given its reliance on ACT-Aspire test,
it is recommended that RHS require all incoming students to take this test upon
admissions, ensuring uniformity which enhances academic advising, and facilitates MIP
placement, and conducting research among others.

It is recommended that RHS assign an experienced instructor to teach the MIP
program. This will maximize the effectiveness of the MIP program and thus student

learning.

Although the designer of the MIP program is considered an expert in both
instructional design and mathematics content, it is recommended that the module
contents in the MIP program be reviewed by external experts in the field for validation
and improvementd process of which would have been beneficial to this study as well.

Placing the MIP students concurrently in Algebra 1 may cause confusion for
students and parents and/or result in unexpected problems. In addition, such placement
introduces an external factor influencing the result of the MIP program, and thus
negatively impacting the evaluation of its effectiveness. Although, RHS has limited

resources, it is strongly recommended that the Conference assist RHS in order to
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accommodate offering the MIP program during summerd either face-to-face or a
blended mode.

During the course of design evaluation of the MIP program, a possible inverse
relationship between student satisfaction and mathematics anxiety became apparentd a
possible result of which may have impacted the design evaluation (especially the
usability aspect) of this study. The future study may also include, but not limited to,
det er mi ni nmathsmaticd axety ar@ satisfaction.

Currently, the Mathematics Department at RHS offers teacher-designed tests as
final exams for all courses that it offers. Instead, offering a valid and reliable
independent criterion-based test (as final exam), at least in Algebra 1, is strongly
recommended. This will maximize the integrity and accuracy of research and evaluation
with respect to the impact of the MIP program and Algebra 1, mathematics achievement
in general, and correlational studies similar to the one conducted in this study. In
addition, it will minimize the possibility of grade inflation which facilitates conducting a
meaningful evaluation of the MIP program. Furthermore, it will facilitate a reliable
research to compare students who did and did not take the MIP program, and compare
their performance on the final exam in Algebra 1.

Using a progress monitory application program in mathematics is strongly
recommended. There are excellent computer programs in the market, such as
Accelerated Math, which help both students and teachers to monitor progress, provide
numerous examples and problems, and facilitate instructional differentiation and
assessment among others. Using such a program in the Mathematics Department will

maximize efficiency and learning.
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The research and evaluation related to this study are explained here. A
correlational study is conducted to examine the relationshipb et ween st udentsd A
Explore scores and their Algebra 1 grades. The evaluation of the MIP program is
conducted in two stages: 1) evaluation of the program design, and 2) evaluation of the

program effectiveness.

Correlational Study

Purpose
A correlational study is conducted to determine the relationship between
students ACT Explore mathematics scores and their Algebra | grades. More
specifically, it is used to determinet he corr el ati on between studen
knowledge of the middle school mathematics and predict a possible failure or
successful completion of Algebra I (i.e., scoring 83 percent or higher) using their
Explore scores. (The test score of the mathematics portion of the ACT Explore test
reflects studentso6 k mathematidsg €hisetiidy wilialdalbe e s chool
helpful in determining the minimum score below which students will be placed in the
MIP program.
Methodology

Population and Instrumentation

The population in this study is all freshmen students for each designated
schoolyear. The instruments used in this portion of the study are the ACT Explore

standardized tests (mathematics scores) as well as RHS Algebra 1 semester grades for
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the 2011-2012, 2012-2013, and 2013-2014 schoolyears. These data correspond to
student s6 gr ad e simplanentaton of the MiB prograr in Eah 2014.
Procedures

Il n this study, al/l incoming freshman
corresponding Algebra 1 semester grades for the 2011-2012, 2012-2013, and 2013-
2014 schoolyears were necessary. Upon following the necessary procedures required
by the Registrar and Records Office at RHS, these datasets were extracted from the
school archived database. The collected student data included student name, gender,
grade level, Algebra 1 grade, and related Explore test scores. Generic names, such as
Student 1, Student 2, etc., are used to protect student identity. The related student
identifier will remain confidential and secure both electronically and physically. These
datasets were then cleaned to ensure each student who entered RHS had an Explore
score and that completed, at least, the first semester at RHS, and thus having a score in
Algebra 1. Duplicate entries were removed. There were students who were admitted to
RHS without prior Explore scores, and thus their records were removed from the data.
In addition, there were students who had completed Algebra I in the middle schoold and
their records did not include the necessary informationd , and thus their records were
removed from the datasets as well. Furthermore, these datasets were labeled as
Dataset | (for the 2011-2012 schoolyear), Dataset Il (for the 2012-2013 schoolyear), and
Dataset Il (for the 2013-2014 schoolyear). The final datasets included paired-data for
each studentd comprising the following populations for further analyses: Ni=34 for

Dataset |, Ni=35 for Dataset I, and Nii=43 for Dataset lll.

103

stude



Results and Discussion
To analyze the correlation between t
Algebra 1 (semester) scores, the IBM SPSS Statistics software program (version 22)
was used. Furthermore, to demonstrate the correlation between these two variables, all
three datasets were analyzed.

The null hypothesis indicates that there is no relationship between the two

variable, and the alternative hypothesis indicates that there isd that is, schoolyear | (Ho:

ri=0and Ha: i | 0), schoolyear Il (Ho: i = 0 and Hz: Iii [ 0), and schoolyear Il (Ho: Fii =
0 and H1: i | 0). Given that both variables are interval/ration in scale, the Pearson
correlation seems suitable if each dataset meets the necessary assumptions. The

0i ndependenced assumpt i ongivenghatreach is dormposeddf
the population datarat her than a sample. To test f
related descriptive statistics are analyzed. The following indicate the results of these
analyses:

91 Dataset (I): Explore Scoresd this distribution is slightly positively skewed (.389,

he

or

stu

thre

6no

SE=403) with a relati vel yl44sS3&a.T88)0 z-ealyesofi ve Kk ur

which are within the accepted range of absolute value of twod indicating

normality; and Algebra 1 scores: this distribution is slightly negatively skewed

( 1766) with a relatively small positive kurtosis (.533)d z-values of which are

within the accepted range of absolute value of twod indicating normality.
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1 Dataset (Il): Explore Scoresd this distribution is positively skewed (1.052,

SE=.398) and positively kurtotic 2.466, SE=.788)8 z-values of which are outside
the accepted range of absolute value of twod indicating that this distribution is

not relatively normal; and Algebra 1 scores: this distribution is negatively skewed

( 26) with a relatively small positive kurtosis (.692)0 the z-value of which is not
within the accepted range of absolute value of twod indicating that this
distribution is not relatively normal.

1 Dataset (lll): Explore Scoresd this distribution is negatively skewed (1 1.764,

SE=.361) and positively kurtotic (5.382, SE=.709)0 z-values of which are
outside the accepted range of absolute value of twod indicating that this

distribution is not relatively normal; and Algebra 1 scores: this distribution is

negatively s k e wa®3) anf megatively kurtotic (1 .150)0 the z-value of which
is not within the accepted range of absolute value of twod indicating that this
distribution is not relatively normal.

These results are also verified using the Shapiro-Wilk test of normality (see Table

8) as well as Q-Q plots and Boxplots for each dataset (see Figures 9, 10, and 11).
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Table 8 8 Test of Normality for Datasets I, Il, and IlI

Tests of Normality (Dataset 1)

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
[Explore Score 134 34 .129 .958 34 214
Algebra 1 Score .099 34 .200" .946 34 .095
*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Tests of Normality (Dataset II)
Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Explore Score .230 35 .000 .893 35 .003
| Algebra 1 Score .129 35 .148 .935 35 .039
a. Lilliefors Significance Correction
Tests of Normality (Dataset I11)
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Explore Score .207 43 .000 .839 43 .000
Algebra 1 Score .104 43 .200" .955 43 .088

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

As the results in Table 8 indicate, only variables in Dataset | indicate significance

by having significant values greater than the selected alpha of .05 (p > .05).

Furthermore, these results may be verified by visually analyzing their relative linearity

(using the Q-Q plots) and relative symmetry (using the Boxplots) for both variables

which are mainly present for Dataset | (see Figures 9, 10, and 11).
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Normal Q-Q Plot of Explore Score

Normal Q-Q Plot of Algebra 1 Score
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Figure 9 0 Q-Q plots and Boxplots for Distributions in Dataset |
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Figure 10 8 Q-Q plots and Boxplots for Distributions in Dataset II
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Normal Q-Q Plot of Explore Score Normal Q-Q Plot of Algebra 1 Score
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Figure 11 8 Q-Q plots and Boxplots for Distributions in Dataset IlI
Correspondingly, a parametric correlation test (Pearson product-moment) for
Dataset | and a non-parametric correlation test (Spearman) for Datasets Il and Ill are
selected and applied. The results (see Table 9) indicate that the correlation between
studentsé Explore scores and their Algebra 1

and statistically significant in all three datasets, and thus the null hypotheses are
rejected (ri=.57, p < .01 for Dataset I; i=.48, p < .01 for Dataset II; and r;=.51, p < .01

for Dataset IlI).
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Table 9 8 Correlation Tests for Datasets |, I, and Il

Correlations (Dataset 1)

Explore Score

Algebra 1 Score

Explore Score Pearson Correlation 1 .568"
Sig. (2-tailed) 000
N 34 34
Algebra 1 Score Pearson Correlation .568" 1
Sig. (2-tailed) 000
N 34 34
**_Correlation is significant at the 0.01 level (2-tailed).
Correlations (Dataset Il)
Explore Score Algebra 1 Score
Spearman's rho  Explore Score Correlation Coefficient 1.000 475"
Sig. (2-tailed) .004
N 35 35
Algebra 1 Correlation Coefficient 475" 1.000
Score Sig. (2-tailed) .004
N 35 35
**_Correlation is significant at the 0.01 level (2-tailed).
Correlations (Dataset Ill)
Explore Score Algebra 1 Score
, Explore Score  Correlation Coefficient 1.000 .506"
Spearman's rho
Sig. (2-tailed) .001
N 43 43
Algebra 1 Correlation Coefficient .506™ 1.000
Score Sig. (2-tailed) .001
N 43 43

**_Correlation is significant at the 0.01 level (2-tailed).

To facilitate visual analyses, graphical representations (scatter plot with a linear

trend/fit line) of these relationships are presented in Figure 12.
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Figure 12 8 Graphical Presentations of the Correlation for Datasets I, 1, and Il

Evaluation Plan

The evaluation of the MIP program will be conducted in two stages: 1) Evaluating
the program design, and 2) Evaluating the program effectiveness. After obtaining the
IRB permission at the University of Central Florida (UCF), the design of the MIP
program was evaluated during the Fall 2014 semester. In addition, Ml P st udent sd0 t €
scores in each program module and their ACT Aspire test scores, at the completion of
the program, were also collected and examined. Furthermore, this study recommends
an evaluation plan to determine the effectiveness of the MIP program.

Design Evaluation
Purpose

The purpose of the design evaluation is to determine how well the program is
designed with respect to its usability, functionality, and aesthetic appeal. This evaluation
is based on a mixed mode design consisting of an interview of a limited number of

participants (qualitative) and a survey of a larger sample (quantitative).
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Design Evaluation Criteria

The design of the MIP program is determined to be successful when student
satisfaction measures, at | east, at 70 percen
appeal, usability, and overall helpfulness. Furthermore, the MIP teacher and the
Program Manager are fully satisfied with the MIP design and its content.

Design Evaluation Questions

1. Do students perceive the program modules appealing?
2. Do students find the program modul esd cont
3. Do students relate test questions to their corresponding module contents?
4. Does the program include the necessary components required by the Program
Manager?
5. Does the teacher find the program module content and lesson plans helpful, and
assessment tools valid?
Methodology
Evaluation Approach
In this evaluation, aspects of the case study methodology are used.
Participants
The participants consist of 26 students, faculty and administrators (24 students,
one teacher, and one administrator) whom are selected based on purposive sampling
method.
Instrumentation
1. Student Satisfaction Survey: The purpose of the Student Satisfaction Survey

instrument is to determine how satisfied students are with the overall design of
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the program modules as well as related activities and quizzes. Table 10 reflects
the contents of this instrument which is used for collecting data related to

evaluation question numbers one, two, and three.

Table 10 8 Student Satisfaction Survey for Design Evaluation

Student Satisfaction Survey
Design Evaluation
The purpose of this anonymous survey is to give you a chance to express your
experience and satisfaction about the way modules are designed. Please,
1 Read each statement carefully.
1 Decide how satisfied you feel about the aspect of the design described by
the statement.

1 Try your best to answer every item.

Very Sat. means | am very satisfied with aspect of the design.

Sat. means | am satisfied with aspect of the design.

Nmeans | cané6t decide whether | am
design.

Dissat. means | am dissatisfied with aspect of the design.

Very Dissat. means | am very dissatisfied with aspect of the design.

This is how | feel about é
Very
Very
Dissat. Dissat. N  Sat.
Sat.
1. The way visual attributes (clipart, color, O 0 R T I I
font face/size, and so on) are selected
2. The way visual attributes are consistent ] O O O
3. Being able to easily access sections in the module [ O O O
4. The way topics are explained in the module ] ] O O
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8.

9.

The variety of examples in the module

The online video clips for each topic

The number of activities in the module

Being able to understand and complete activities

The way module contents are engaging

10. The way quizzes are related to topics in each module [

11.The way module examples relate to quiz questions
Please select one: MaleO Femaled
2.

] ] O O
] ] O O
] ] O O
] ] O O
] ] 1 [
] O O
] ] O O
Very
Very Dissat. Dissat. N
Sat. Sat.

Interview Protocol Instrumentd MIP Program Manager: The purpose of this

instrument is to determine whether the design includes all the necessary

components required by the Program Manager. Table 11 reflects the contents of

this instrument which is used for collecting data related to evaluation question

number four.

Table 11 6 Interview Protocol Instrument for Design Evaluation 8 Program Manager

T

Interview Protocol Instrument

for Design Evaluation
MIP Program Manager

Data Questions
Conception about the 1. What are the essential
design content and characteristics of a good

characteristics curriculum design to you,
and are they present in
the design of the MIP
program?
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1 Conception about the

design functionality

1 Conception about the

design usability

What are your
requirements for the
functionality of a
curriculum design?

How would you evaluate
the functionality of the
design of a program?

Does the current MIP
design meet your
functionality
requirement? Please
explain.

Who are the direct users
of the MIP program?

How would you measure
the usability of a design?

Does the current design
satisfy such measures?
Please explain.

1

T

Requirements for
functionality of a design

Overall functionality of
the MIP design

Who will be directly
impacted by the design
of the program?

Measuring usability of a
design

3. Interview Protocol Instrumentd MIP Teacher: The purpose of this instrument is to

determine whether the program module content and lesson plans are helpful,

and assessment tools valid. Table 12 reflects the contents of this instrument

which is used for collecting data related to evaluation question number five.

Table 12 8 Interview Protocol Instrument for Design Evaluationd MIP Teacher

Data

9 Conception about the

design content and
characteristics

Interview Protocol Instrument
for Design Evaluation

MIP Teacher
Questions

1. What are the essential

characteristics of a good
module to you?
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9 Conception about the
design usability

1 Conception about the
validity of assessment
tools

1 Conception about
assessment rubrics

Are such characteristics
present in the design of
the modules?

How would you measure
the usability of a design?

Do current modules
satisfy such measures?
Please explain.

How do you see the
relation between the
test/quiz items and
corresponding modules?
Please explain.

How useful did you find
the assessment rubrics?

Overall content of the
design

Measuring usability of a
design

Overall usability of the
modules

Test/Quiz relations to the
module contents

Assessment rubric
usefulness

The overall information with regard to data sources, selected method(s) for

collecting data, instrumentation, and procedures for each evaluation questions are

explained in Table 13.
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Table 13 8 Design Evaluation Questions, Data Sources, Methods, and Procedures

Evaluation
Question

Q1

Do students
perceive the
program
modules
appealing?
Q2

Do students
find the
program

modul es @

content
helpful?

Q3

Do students
relate test
questions to
their
corresponding
module
contents?

Q4

Does the
program
include the
necessary
components
required by the

Information
Required

student so
and feelings about
the design of the
modules and
related activities

MIP Program
Manager 6s
thoughts and
experience with the
design of the
program

Design

case study
elements

case study
elements

Information
Source

students

MIP Program
Manager
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Method for
Collecting Info

survey

interview

Instrumentation/
Sampling
Student
Satisfaction Survey
for Design
Evaluation
instrument

Interview Protocol
Instrument for
Program manager

Info Collecting
Procedures

conduct survey
sessions

arrange and
conduct an
interview session



Program
Manager?

Q5

Does the
teacher find
the program
module content
and lesson
plans helpful,
and
assessment
tools valid?

MI P Te ac he| Casestudy

thoughts and
experience with the
design of modules
and related
assessment tools

elements

MIP Teacher
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Interview Protocol
Instrument for MIP
Teacher

arrange and
conduct an
interview session



Procedures

Interview: To recruit the participants, the names of the relevant faculty and staff
were obtained from the school vice principal who is also the Program Manager. These
individuals were then contacted, inviting them to participate in the study. The
participants were advised of the nature of the study and the goals of the research,
reviewed the informed consent process, and asked whether he or she would like to
participate. Upon acceptance, an appointment was set up to meet the individual at a
mutually agreed date and time. The face-to-face interview sessions were held in a safe
and comfortable location to both the interviewee and researcher, which allowed for a
confidential and private environment. Upon the agreement of the interviewee, the
session was recorded using an audiotape. The identities of the interviewees will remain
confidential, and when necessary, only pseudonyms will be used. All data will remain
confidential and secured both electronically and physically.

Survey: Two anonymous surveys were conducted from the MIP students during
the semester in which the program is offered. The first one was conducted during the
first quarter and the second during the last week of the second quarter. Both surveys
were conducted by the MIP teacher on designated school days and during normal class
sessions. All MIP students were encouraged to participate in the survey. Designated
survey dates were determined in consultation with the MIP teacher. Few days before
the start of the survey, the MIP teacher was provided with the survey instrument, and a
reminder letter was sent one day before the designated survey date. The survey period

was active during two class sessions to ensure all students would have a chance to
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participate. All data will remain confidential and secured both electronically and
physically.

To examine studentso initial I mpressions o
the module by incorporating the necessary modificationsd based on the study of this
surveyd an anonymous survey was conducted on November 14, 2014. Using the
Student Satisfaction Survey for Design Evaluation instrument (Table 10), this survey
was conducted during the class session, and monitored and collected by MIP teacher
who placed them in a sealed envelope and delivered it to me. The survey results were
evaluated, and subsequently few modifications were introduced in the remaining
modules (e.g., improving the navigation system throughout the module, labeling the
online video clips for better referencing, and introducing more varieties of videos among
others). A second anonymous survey was conducted on December, 3, 201409 the result
of which was the basis for evaluating the design. Seventeen students participated in this
survey. Using the Student Satisfaction Survey for Design Evaluation instrument (Table
10), this survey was also conducted during the class session, monitored and collected
by MIP teacher, and later submitted to me in a sealed envelope.

Results and Discussions

In an interview session, the MIP Program Manager, Paul Smith, who is also the
Academic Dean at RHS, confirms his full satisfaction with respect to the overall
requirements and function of the MIP program (evaluation question number four).
Regarding the characteristics of a good design, P. Smith identifies: i t h ectiohalitynof
the design itself, relating to the standards...and the usability of the [design] that are

wor kabl e for both t he(pessonaldemmunicationdDedember8t eac her

119



2014). With regard to content and standards in the MIP program, P. Smith indicates that

AAsS a new pr o beeravary coneernedvatlvtke standards and its contents. |

think we have covered those very well, so | a
December 8, 2014) . Further mor e, defined,lamd | gmMI P ] pr
very pleased that we have communicated it to

December 8, 2014). With regard to the functionality and usability of the MIP program, P.

Smith responds, AHow we have Daesitactadlyimeetset up
the needs of the studentsé. |Is it adjustabl eé
that ét hese characteristics are present in thi
December 8, 2014). Furthermore, he aagmml| udes

We have been looking for ways that we can help our students. | am really excited about

the possibility of continuing on, and may be
communication, December 8, 2014). In an interview session with the MIP teacher,

Jeremy Adams confirms his overall satisfaction with respect to the program module

content and lesson plans as well as the validity of the assessment tools (evaluation

guestion number five). With regard to the characteristics of a good module, J. Adams
ident i fies: fAgiving kids multiple things to | oo
using exampl eséusing technolpopjay éuistitnlge tnhoirnegésg i
kids multiple examples on how to do things. These are important because you want to

make them interested and have them involved a
communication, February 3, 2015). J. Adams confirms the presence of these
characteristics in the modules by expressing

not eséwhi c h nuoattleok at.Meeyngive the kids examples, plenty of videos
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for them to watch. | think these modules do a great job of giving these kids what they
need to be successful.0Furthermore, AVhen kids look for something or questions they
may have, | mean, they are all there. There is plenty of stuff for them to use o
especially, if they have a question, the module does a great job of making sure that kids
have plentyof r esour ces t KHJaAdantslpersonatcanmmunicatiern
February 3, 2015). With regard to the assessment items and their relationship with
module content, J. Adams replies, il t hi nk they correspond
are very clear...nothing tricky about them. | think the questions on the test matched up
the contents of t fpersomabcdnumurgEcatiore Bebrliagy 3,2@L5).] 0
The results of these interview sessions clearly indicate that both the MIP teacher and
the Program Manager are satisfied with the overall design of the MIP program.

The survey items are designed using a Likert scale with the following values
(designated for each response to survey items): 1= Very Dissatisfied, 2= Dissatisfied,
3= Neutral, 4= Satisfied, and 5= Very Satisfied. The Microsoft Excel application program
(version 2013) was used for the statistical analyses related to the design evaluation.

The results for individual survey items (averages) are presented in Figure 13.
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Figure 13 8 Individual Survey Item Averages

Furthermore, the following strategies (grouping select survey items) were used in
order to answer evaluation questions number one through three: a) grouping survey
item numbers one through three to answer evaluation question number one: Do
students perceive the program modules appealing?; b) grouping survey item numbers
four through nine to answer evaluation question number two: Do students find the
program modul es §ando© grouping survaydaténmpninbkre ten and
eleven to answer evaluation question number three: Do students relate test questions to
their corresponding module contents? The results are presented in Figure 14

3.5

3.4
3.3 64%
3.2
3.1 60% H Survey
3 Average
2.9
2.8
2.7

Evaluation Evaluation Evaluation
Question No. 1  Question No. 2  Question No. 3

Figure 14 8 Survey Results for Evaluation Questions 1-3
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Considering the design evaluation criteria, the survey analyses indicate that
students, on average, perceive the design as appealing (evaluation question number
one) . However, students, on average, do not
guestions relating to module contents (evaluation questions number two and three
respectively).

As an expanded approach to evaluating the design of the MIP program, in order
to examine studentsd perceptions on designos
design frameworkd explained in Chapter II), the following strategies (grouping select
survey items) were used: a) grouping survey item numbers one through three to
determine studentsdé perceptions with respect
b) grouping survey item numbers four through eleven to determines t udent s 6
perceptions with respect to the usability aspect of the design. The results are presented

in Figure 15.

3.6
3.5
3.4
3.3
3.2

70%

63% H Survey

Averac
3.1 N

2.9
Aesthetic Usability

Figure 15 8 Survey Results for the Design Framework
Considering the design evaluation criteria, the survey analyses indicate that

students, on average, perceive the design aesthetically appealing. However, on
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average, they are not satisfied with the usability of the design of the module. Most 14/15
years old adolescenced a typical age for high school freshmend usually perceive and
react highly emotionally, even with respect to matters that are primarily cognitive in
nature. In a remediation course, especially in mathematics, such reactions are usually
more amplified. Given this observation as well as the limitations inherent in a self-
reporting methodologyd such as a surveyd , this may have impacted student responses

to the survey items and thus adversely affecting the results.

Program Evaluation
Purpose
The purpose of the program evaluations is to determine the effectiveness of the

MIP program. The following is the list of program information necessary for the purpose
of the program evaluation:

Goal:l mprove the i ncomi nngathénratesabiliiesn st udent s o

Objective: 80 percent of the students score 25 or higher on the Aspire test (post-test)

Duration: Approximately 19 Weeks 0 3 hours and 40 minutes weekly

Schedule: Monday and Wednesday (7:50-9:50 am) and Friday (7:50-8:40 am)

Maximum Capacity: 30 students

Cost: None (to students)

Content: Mathematics grades 6-8 and Pre-Algebra

Standards: MIP standardsd developed in comparison with the NAD, ACT

Explore/Aspire and Sunshine State Standards.
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Measurement
1 Summative Assessment: The ACT-Aspire test for both pre- and post-tests
1 Formative Assessment: Quizzes and Tests in each module
Criteria for Student Selection:
1. Full or partial acceptance to RHS
2. Students whose scores are 18 or less on the ACT Explore test, 240 or less on
FCAT 2.0, and/or their normalized standard score in ITBS is 3 or less.
Stakeholders
1 Students, parents, Algebra 1 teacher, Mathematics Department, and school
administration
1 Primary stakeholder: Vice Principal for Academics at RHS who is also the
designated Program Manager

Evaluation Criteria

The program is determined to be successful when at least 80 percent of the
participants score 25 or higher on the ACT-Aspire (post-test).

Program Evaluation Questions

1. How well is the program designed and implemented?

2. Do students attend the program regularly?

3. Do students actively participate in the program activities?

4. Do students find the modules and related activities helpful?

5. Does the teacher find the program contents helpful and assessment tools valid?

6. Do 80 percent of participants score 25 or higher on the ACT-Aspire test (post-
test)?
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Methodology

Evaluation Approach

The methodological approach for this study is conceptualized as non-
experimental pre- and post-test with no comparison group. As explained in Table 14,
this evaluation uses components of multiple approaches: Expertise-oriented, program-
oriented (logic model), and case study.

Table 14 8 Program Evaluation Approach
Approach Components Used Purpose
Expertise-Oriented | 1 Expert judgment 1 Judging the program content,

lesson plans, and
assessment tools

Program Oriented 1 Logic Modeling 1 Identifying program inputs,
activities, outputs, and
outcomes

Case Study 1 In-depth information | § Providing in-depth description

over time and understanding of the
program

Source: Stufflebeam (2001)

Participants
The participants consist of 27 students, faculty and administrators (24 students,
one teacher, and two administrators) whom are selected based on purposive sampling
method.
Instrumentation
1. Interview Protocol Instrument for Program Evaluationd MIP Program Manager:
The purpose of this instrument is to determine how well the program is designed
and implemented. This instrument is used for the purpose collecting data related

to evaluation question number one, and its content is explained in Table 15.

126



Data

Conceptions about the
program characteristics
Conception about the
placement process
Conceptions about steps
of the program
implementation

Conception about
implementing these
steps and their
completion

Conception about testing
the functionality at each
step and when the
program was fully
implemented

Interview Protocol Instrument

for Program Evaluation
Program Manager

Questions

What are the essential
MIP program
characteristics?

How are students
selected for the MIP
program?

What steps are
necessary to implement
the program?

How was the
implementation plan
scheduled and
responsibilities
assigned?

How was the
implementation plan
supervised?

Was the implementation
of each step testes? If
so, how?

Was the program pilot-
tested after its
completion? If so, how?

Table 15 8 Interview Protocol Instrument for Program Evaluationd Program Manager

Prompts

Overall program
characteristics

Criteria and placement
process

Steps of implementing
the program

Implementation plan
schedule

People responsible for
implementing steps and
monitoring

Methods of testing the
implementation of each
step

Methods of testing the
full functionality of the
program

2. Interview Protocol Instrumentd IT Manager: The purpose of this instrument is to

determine how well the program is implemented. This instrument is used for the

purpose collecting data related to evaluation question number one, and its

content is explained in Table 16.
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Data

1 Conception about the

MIP technical
requirement, both
hardware and
software

Conception about
online access policies
and limitations

Conception about on
the related impacts on
the MIP students and
teachers

Table 16 0 Interview Protocol Instrument for the IT Manager

Interview Protocol Instrument

IT Manager
Questions

. What are the hardware

and software
requirements for the
MIP program?

. Are these

requirements met
during the
implementation of the
MIP program?

. What are the school

policies with regard to
online access for the
students?

How do these policies
may impact MIP
students and teacher

Prompts

Overall hardware and
software requirements

Overall implementation
of the technical
requirements

School online access
policies

The impact of related
policies on MIP
students and teacher

3. Student Participation Observation: The purpose of this instrument is to determine

the degree to which students participate in the program activities. This instrument

is used for the purpose of collecting data related to evaluation question number

three, content of which is explained in Table 17.

Table 17 8 Student Participation Observation Protocol

Student Participation Observation Protocol

Data

Notes
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1 Conceptions about
students engaging in
module activities

9 Conceptions about
students staying on task

1 Conceptions about
students completing
module quizzes

4. Student Satisfaction Survey for Program Evaluation: The purpose of this
instrument is to determine how satisfied students are with the program modules
and related activities, tests, quizzes, and tasks. Table 18 reflects the contents of
this instrument which is used for collecting data related to evaluation question
number four.

Table 18 8 Student Satisfaction Survey for Program Evaluation
Student Satisfaction Survey

Program Evaluation
The purpose of this anonymous survey is to give you a chance to express your
experience and satisfaction about modules and related activities. Please,
1 Read each statement carefully.
91 Decide how satisfied you feel about the aspect of the design described by
the statement.

1 Try your best to answer every item.

Very Sat. means | am very satisfied with aspect of the design.
Sat. means | am satisfied with aspect of the design.
Nmeans | cané6t decide whether | am

design.
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Dissat. means | am dissatisfied with aspect of the design.

Very Dissat. means | am very dissatisfied with aspect of the design.

This is how | feel about é
Very
Very
Dissat. Dissat. N  Sat.
Sat.
1. The way visual attributes (clipart, color, ] ] I

font face/size, and so on) are selected

2. The way visual attributes are consistent ] ] I
3. Being able to easily access sections in the module [ ] I
4. The way topics are explained in the module ] ] O O
5. The variety of examples in the module ] ] O O
6. The online video clips for each topic ] ] O O
7. The number of activities in the module L] I I I R I
8. Being able to understand and complete activities ] ] O O
9. The way module contents are engaging ] ] 0 O
10. Being able to keep busy all the time ] ] 1 O
11. The way | receive assistance when | have questions [] ] ] O
12. The way | receive feedback on tests and quizzes ] ] 0 O
13.The time it takes to receive test/quiz results H ] O O
14.The way quizzes are related to topics in each module [ ] I
15.The way module examples relate to quiz questions [ ] ] ]
16. The way modul esd contenty hgl] pgd e

to prepared for the Aspire test
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17.The way modul esd tests/ qji zzps [he[]p
to prepared for the Aspire test
Very
Very Dissat. Dissat. N
Sat. Sat.
Please select one: Male Femalgd

5. Interview Protocol Instrument for Program Evaluation 8 MIP Teacher: The
purpose of this instrument is to determine whether the program contents are
helpful and assessment tools valid. Table 19 reflects the contents of this
instrument which is used for collecting data related to evaluation question
number five.

Table 19 8 Interview Protocol Instrument for Program Evaluationd MIP Teacher

Interview Protocol Instrument
for Program Evaluation

MIP Teacher
Data Questions Prompts
f Conception about the 7. What are the essential 9 Overall module
design content and characteristics of a good characteristics of the
characteristics module to you? design

8. Are such characteristics | ¢ Qverall content of the
present in the design of design
the modules?

f Conception about the 9. How would you measure | § Measuring usability of a
design usability the usability of a design? design

10. Do current modules
satisfy such measures?
Please explain. modules

1 Overall usability of the
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1 Conception about the 11. How do you see the 1 Test/Quiz relations to the

validity of assessment relation between the module contents
tools test/quiz items and
corresponding modules?

I Assessment rubric

i Please explain.
1 Conception about usefulness

assessment rubrics ] )
12. How useful did you find

the assessment rubrics?

6. The ACT Aspire Test: The ACT standardized test (mathematics scores) is used
for the selection process as well as pre- and post-tests. The analysis of the data
related to pre- and post-test scores will answer the evaluation question number
SiX.

The overall information with regard to data sources, selected method(s) for collecting

data, instrumentation, and procedures for each evaluation questions are explained in

Table 20.
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Table 20 8 Program Evaluation Questions, Data Sources, Methods, and Procedures

Evaluation
Question
Q1
How well is the
program
designed and
implemented?

Q2

Do students
attend the
program
regularly?

Q3

Do students
actively
participate in
the program
activities?

Information
Required

program
documents and
implementation
plans; ease of
access to
eBackpack and
module online links;
modul es 6
contents and
activities; program
function in action

attendance records

student
attentiveness
during daily class
sessions

Design

case study
elements; logic
model; expertise-
oriented elements

case study
elements

case study
elements

Method for
Collecting Info

Information
Source

documentation
review, interviews,
and observation

program designer,
program manager,
school IT director,
mathematics
teacher, tutor and
students

school Registrar school records

and Records

students observation (quite

participation)
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Instrumentation/
Sampling
Interview Protocol

instrument for
Program
Evaluationd
Program Manager,
Interview Protocol
for IT Director,
Student
Participation
Observation
Protocol

related school
request form

Student
Participation
Observation
Protocol

Info Collecting
Procedures

obtain program
documentation;
arrange and
conduct interview
sessions; student
observations are
done during daily
class sessions

obtain, complete,
and submit the
Attendance
Request form from
the office of school
Registrar and
Record.

the evaluator
collects data by
conducting
multiple direct
quite observation
sessions



Q4

Do students
find the
modules and
related
activities and
quizzes
helpful?

Q5

Does the
teacher find
the program
contents
helpful and
assessment
tools valid?

Q6

Do 80 percent
of participants
score 25 or
higher on the
ACT Aspire
(post-test)?

students thoughts
and feelings about
the modules and
related activities

MI P T e ac h e| case study

thoughts and
experience with the
program modules
and related
assessment tools

student so
the ACT Aspire test
(pre- and post-test)

case study students

elements

survey

MIP Teacher interview

elements

descriptive; pre- school records

and post-test

school Registrar
and Records

In addition, the MIP program logic model is explained in Table 21.
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Student

Satisfaction Survey

for Program
Evaluation

Interview Protocol
Instrument for
Program
Evaluation 8 MIP
Teacher

related school
request form

conduct survey
sessions

arrange and
conduct an
interview session

obtain, complete
and submit the
Grade Request
form from the
Office of Registrar
and Record.



Table 21 8 MIP Program Logic Model

Inputs

1 A large room with the
necessary furniture

132 iPads connected to
the network

132 headsets with
microphone

132 basic calculators

1 Network access ID and
password for 32 people

9 One mathematics
teacher

1 One mathematics tutor

9 One person to design
and develop

1 Implement the MIP
program

9 One administrator (to
select teacher and tutor)

9 One person to order
textbooks

9 One person to order
ACT Aspire tests

9 The necessary
stationary materials

9 The eBackpack tutorial
training session for
students

9 The necessary budget

9 One IT Director

Activities

9 Select a classroom with
suitable furniture

9 Obtain iPads, headphones,
and calculators

9 Obtain network IDs and
password for students and
tutors, and test them

9 Designate persons to order
textbooks and Aspire tests

I Research and select the
overall resources in order to
develop course modules

9 Develop modules,
assessment tools and
related rubrics

9 Check the module contents,
and related quizzes, tests,
and rubrics

9 Upload modules on the
eBackpack program

9 Check the links in the
modules

9 Assign one mathematics
teacher

9 Select students

9 Recruit a tutor

1 Create seat assignment for
students and tutor

9 Write a concise information
on the MIP program for
parents

Outputs

Students will take the ACT
Aspire test (pre-test).
Students study each
section in the module
Students complete the
section activities and
exercises, and work with
the teacher and tutor if
necessary.

Students review the
section and complete the
corresponding quiz.
Students review the
assigned module and
complete the
corresponding end-of-
module test

Mathematics teacher takes

attendance (students and
tutor), conducts a 10-15
minutes bell-work session,
monitor student activities,
and answer questions.
Tutor works with each
student who desires
his/her assistance.
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Outcomes
Short Medium
Term Term
Passing Passing end-
quizzes for of-modules
each module tests

Impact

Students
score 25 or
higher on
the ACT-
Aspire test
(post-test).



A copy of the approval letter from the UCF Institutional Review Board (IRB) with

respect to human research for this study is displayed below.

University of Central Florida Institutional Review Board
University of Office of Research & Commercialization
Central 12201 Research Parkway, Suite 501
i Orlando, Florida 32826-3246
Florlda Telephone: 407-823-2901 or 407-882-2276
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Approval of Exempt Human Research

UCF Institutional Review Board #1
FWA00000351, IRB00001138

To; Kambiz Borhon
Date: November 04, 2014
Dear Researcher:

On 11/04/2014, the IRB approved the following activity as human participant research that is exempt from
regulation:
Type of Review:  Exempt Determination
Project Title: Math Remediation for High School Freshmen
Investigator:  Kambiz Borhon
IRB Number: SBE-14-10734
Funding Agency:
Grant Title:
Research ID:  N/A

This determination applies only to the activities described in the IRB submission and does not apply should
any changes be made. If changes are made and there are questions about whether these changes affect the
exempt status of the human research, please contact the IRB. When you have completed your research,
please submit a Study Closure request in iRIS so that IRB records will be accurate.

In the conduct of this research, you are responsible to follow the requirements of the Investigator Manual.

On behalf of Sophia Dziegielewski, Ph.D., L.C.S.W., UCF IRB Chair, this letter is signed by:

oy

Signature applied by Joanne Muratori on 11/04/2014 09:59:36 AM EST

IRB Coordinator
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APPENDIX B: SAMPLE CURRICULUM MODULE
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This section includes a sample curriculum module including its corresponding
lesson plans. The MIP program is modular, and each module has two aspects: 1) the
actual module contents that are used mainly by the students (e.g., Module 1), and 2) the
overall lesson plans, standards, prerequisites, goals and objectives, and resources
among others related to each module that are used primarily by the teacher (e.g.,
Curriculum Module ). This naming convention is developed to help distinguish these
two aspects of each module, and thus prevent confusion. This section includes a
sample curriculum module, including its corresponding lesson plans. Table 22 includes
the MIP Curriculum Module | which provides the related information for this module at a
macro level.

Table 227 MIP Curriculum Module for Module |

Curriculum Area Mathematics

Module Author Kami Borhon

Curriculum Module Overview

Module | Numbers, Properties and Operations
Approximate Time Required 4 3> weeks
Suggested Grade Level(s) 9-10

Module Summary

1 Real numbers and operations involving rational numbers
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Improper fraction and mixed numerals
Problems involving integer exponents, roots, and radicals
Estimating and rounding, absolute value, primes and greatest common factor

Scientific notation and conversion of units of measurement
Ratio and proportional relationships and their applications

Targeted Content Standards

T

= =

= =4 =4 4 -4

M.I.P.M.1: Know the real number system, and be able to add, subtract, multiply and
divide rational numbers.

M.I.P.M.2: Solve multi-step arithmetic problems using rational numbers.

M.I.P.M.3: Solve problems involving integer exponents, roots, and radicals.
M.I.P.M.4: Understand estimating and rounding, absolute value, primes and greatest
common factor.

M.I.P.M.5: Understand the scientific notation.

M.I.P.M.6: Solve problems involving converting units of measurement.

M.I.P.M.7: Understand ratio and use its applications.

M.I.P.M.8: Analyze proportional relationships and use their applications.

M.I.P.M.9: Solve problems involving percentage and interest.

Student Prerequisite Skills

E I ]

Students should know basic arithmetic computations.
Students should be familiar with using an iPad.

Students should be able to use the eBackpack program.
Students should be familiar with using a basic calculator.

Materials and Resources Required for Module/Lessons

Tools and Materials Pen-pencil and paper

Technology, Internet, iPad, earphone, calculator, monitor, speakers,
Hardware and Software and access to the Internet

Other Tools and Supply None
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Curriculum-Framing Questions

Essential Questions

]

Focus Questions q

Learning Goals and Objectives

Why is it necessary to have different types of
numbers in mathematics?

How negative numbers are used in real life
situations?

What are the benefits and drawbacks of
estimating?

Why is using the scientific notation important?
When using proportions becomes necessary?
Why?

Does the student know the real number system
and its properties?

Is the student able to add, subtract, multiply and
divide rational numbers?

Can the student solve multi-step arithmetic
problems using rational numbers?

Can the student solve problems involving integer
exponents, roots, and radicals?

Does the student understand estimating and
rounding, absolute vale, primes and greatest
common factor as well as the scientific notation?
Can the student solve problems that involve
converting units of measurement?

Does the student Understand ratio and use its
applications?

Can the student analyze proportional relationships
and use their applications?

Can the student solve problems involve percentage
and interest?
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Upon the completion of this module, the student will know/understand:
1 The real number system and their characteristics and relationship
1 Estimating, scientific notation and rounding, absolute vale, primes and greatest
common factor
1 Proportion and use its applications

Upon the completion of this module, the student will be able to:
1 Solve simple and multi-step arithmetic problems using rational numbers.
Solve problems involving integer exponents, roots, and radicals.
Solve problems involving converting units of measurement.
Analyze proportional relationships and use their applications.
Solve problems involving percentage and interest.

=A =2 -4 -

Learning Theories Addressed

1 Cognitive psychology (information-processing approaches, motivational models,
Vygot skyds -soghpbptuVvVeutrtheory, -cagmtge tfRay) d ur

1 Learning styles theory

and constructivist approaches to teaching and learning

1 Cognitive processdi mensi ons included in the Bl oo
teaching, and assessing

=

Differentiated Instruction

Providing visual aids, PowerPoint (visual-aural)

Providing verbal explanations (aural)

Using written materials (aural-visual)

Assigning hands-on activities (kinesthetic)

Providing (online) video clips (visual-aural)

Providing links to appropriate website(s) related to the topic
Allowing collaborations, using flexible grouping techniques
Using modeling techniques (using teacher, student, videos, etc.)
Chuckingd especially complex topics (breaking concept into smaller with
parts/patternsd grouping)

Allowing students to work individually

Providing special activities for struggling and advanced students

=4 4 4 4 4 4 4 -4

E |
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Providing special assistance and activities for ESOL and ESE students
Providing student-tutoring (peer-tutoring)

Providing guided practiced step-by-step directions

Providing individual teacher/tutor assistance

Providing ongoing feedback

ERE T

Accommodations

ESOL/ELL/LEP Pair students with bilingual peers, if available.

Provide bilingual dictionaries in class.

Provide verbal and written directions.

Designate extra time (as needed) for activities, quizzes,

and tests.

ESE/SLD/ESE 1 Provide visual aids (hand-outs with large prints, etc.).
1 Designate extra time (as needed) for activities, quizzes,
and tests.
1 Provide specific student needs as resources permit.
1 Follow direction recommended and/or directed by the
school counselor or administration.

Struggling 9 Adjust instruction to address s t u d eaptinkriowledge
and skills.

Use small group instruction.

Provide more peer-tutoring opportunities.

Design task at different degrees of difficulty.

Use a variety of presentation approaches.

Designate extra time (as needed) for activities, quizzes,
and tests

= =4 -4 4 -9

Advanced/Gifted | § Raise expectations.
Design more challenging exercises and activities.
1 Constitute levels of excellence.

=

Assessment
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Observation (formative, informal)
Performance task (formative, informal)
Demonstration (formative, informal)

Self- and peer-evaluation (formative, informal)
Quiz (formative, formal)

Test (summative, formal)

= =4 =4 8 -4 -

Technology Assessment

1 iPads must be functional and connected to the Internet.
1 eBackpack app must be functional.
1 Earphones must function properly.

Source: Aut hords produced cont e nGunten(@(dl0)gndin-e mpl at e
text by Gunter and Gunter (2015)
Detailed information for lesson plans 1 and 2 for this module (Module |) are
provided in Tables 23 and 24 respectively. These tables include specific information for
learning activities and assignment, assessment, and resources for their corresponding

lesson plans.
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Table 231 Lesson Plan 1 of Module |

Subject Mathematics Week/Day
Module I | Numbers, Properties and Operations Grade
Topic Lesson 1. Computation and Basic Operation | Author

Lesson Summary

=A =4 4 5 4

Real numbers and operations involving rational numbers
Improper fraction and mixed numerals
Problems involving integer exponents, roots, and radicals

3 % Weeks
9-10
Kami Borhon

Estimating and rounding, absolute value, primes and greatest common factor

Scientific notation and conversion of units of measurement

Benchmarks
M.I.P.M.1: Know the real number system, and be able to add, subtract, multiply and

T

]

T
f

divide rational numbers.

M.I.P.M.2: Solve multi-step arithmetic problems using rational numbers.

M.I.P.M.3: Solve problems involving integer exponents, roots, and radicals.
M.I.P.M.4: Understand estimating and rounding, absolute value, primes and greatest

common factor.
M.l.P.M.5: Understand the scientific notation.

M.I.P.M.6: Solve problems involving converting units of measurement.

Materials
iPad, earphone, monitor, speakers, and access to the Internet

Essen.tial 1 Why is it necessary to have different types of numbers in
Questions mathematics?

1 How negative numbers are used in real life situations?

1 What are the benefits and drawbacks of estimating?

1 Why is using the scientific notation important?

Focus 1 Does the student know the real number system and its properties?
Questions 1 Can the student add, subtract, multiply and divide rational numbers?
1 Can the student solve multi-step arithmetic problems using rational

numbers?
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Learning
Goals and
Objectives

Schedule

Learning
Activities &
Assignments
and
Assessments

1 Can the student solve problems involving integer exponents, roots,
and radicals?

1 Does the student understand estimating and rounding, absolute
vale, primes and greatest common factor as well as the scientific
notation?

1 Can the student solve problems that involve converting units of
measurement?

Upon the completion of this module, the student will know/understand:
1 The real number system, and be able to add, subtract, multiply
and divide rational numbers.
1 Estimating and rounding, absolute vale, primes and greatest
common factor as well as the scientific notation.

Upon the completion of this module, the student will be able to:
1 Solve multi-step arithmetic problems using rational numbers.
1 Solve problems involving integer exponents, roots, and radicals.
1 Solve problems involving converting units of measurement.

1 Week 1. Complete sections 1.1-1.3

1 Week 2: Review; Quiz 1 (sections 1.1-1.3); complete sections 1.4-
15

1 Week 3 ¥2: Complete sections 1.6, 1.7; review, Quiz 2 (sections 1.4-
1.7)

Week 1

. Bellwork
1 Ask students if they have any questions about the previous
lessons and/or the assigned study at home.

1 Have students work on 2-3 selected questions and exercises
from the related to the Focused Questions and Module |
(Sections 1.1-1.3). Have students work on them individually,
and then discuss in groups (of two or three) or with the tutor
and/or the teacher.
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1 If necessary, show one or two of the related video clips and
discuss in class.

Activities/Assignments

1 (at Home): Assign students to study selected sections of
Module | (on eBackpack) at home, and use the related
resources identified in each Section. Encourage students to
watch the related videos with their parents.

1 (in Class):

0 Working solo or in groups (of two or three) and using
Module I, have students working on the selected (following)
sections from the available resources (textbooks, video
clips, etc.). Allow students to use the whiteboards if they so
desire.

0 Teacher and/or students would select from the following
resources from the textbooks, video clips, websites, and
module contents:

Section 1.1
1 Module content: pp. 3-4
T TXTBK I: pp. 11-14
1 TXTBKII: pp. 33-36, 39-40
1 Video clip: 1

Section 1.2
1 Module content: pp. 4-5
1 Video clips: 2, 3, and 4

Section 1.3
1 Module content: p. 5
1 Video clip: 5

o During this time, the teacher would observe students, ask

guestions, and provides assistance as students work their
assigned activities.
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o0 Have the tutor available during the class, so students would
have an extra help if they prefer and/or as the teacher
becomes occupied by other students.

o0 About 10 minutes before the bell, the teacher would be
providing a recap of what was studied as well sharing
observations and suggestions (if any). In addition, the
teacher will be reminding students about the next topic and
student sé assignment and ac
related sections in Module I.

lll.  Assessment
1 Observation (formative, informal)
1 Performance task (formative, informal)
1 Demonstration (formative, informal)
1 Self- and peer-evaluation (formative, informal)

Week 2

I. Bellwork
1 Ask students if they have any questions about the previous
lessons and/or the assigned study at home.

1 Have students work on 2-3 selected questions and exercises
from the related to the Focused Questions and Module |
(Sections 1.1-1.3). Have students work on them individually,
and then discuss in groups (of two or three) or with the tutor
and/or the teacher.

1 If necessary, show one or two of the related video clips and
discuss in class.

II. Activities/Assignments
1 (at Home): Assign students to study selected sections of
Module | (on eBackpack) at home, and use the related
resources identified in each Section. Encourage students to
watch the related videos with their parents.

1 (in Class):
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0 Working solo or in groups (of two or three) and using
Module I, have students working on the selected (following)
sections from the available resources (textbooks, video
clips, etc.). Allow students to use the whiteboards if they so
desire.

0 Teacher and/or students would select from the following
resources from the textbooks, video clips, websites, and
module contents:

Section 1.4
1 Module content: pp. 6-10
1 TXTBKII: pp. 24, 26-26
1 Video clips: 6, 7, 8,9, 10, 11, 12, and 13

Section 1.5
1 Module content: p. 10
1 TXTBKII: p. 28
1 Video clips: 14, 15, and 16

o During this time, the teacher would observe students, ask
guestions, and provides assistance as students work their
assigned activities.

0 Have the tutor available during the class, so students would
have an extra help if they prefer and/or as the teacher
becomes occupied by other students.

o0 About 10 minutes before the bell, the teacher would be
providing a recap of what was studied as well sharing
observations and suggestions (if any). In addition, the
teacher will be reminding students about the next topic and
studentsdé assignment and ac
related sections in Module 1.

Ill. Assessment

1 Observation (formative, informal)
1 Performance task (formative, informal)
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1 Demonstration (formative, informal)
1 Self- and peer-evaluation (formative, informal)
1 Quiz (formative, formal)

Week 3%

I. Bellwork
1 Ask students if they have any questions about the previous
lessons and/or the assigned study at home.

1 Have students work on 2-3 selected questions and exercises
from the related to the Focused Questions and Module |
(Sections 1.1-1.3). Have students work on them individually,
and then discuss in groups (of two or three) or with the tutor
and/or the teacher.

1 If necessary, show one or two of the related video clips and
discuss in class.

II. Activities/Assignments
1 (at Home): Assign students to study selected sections of
Module | (on eBackpack) at home, and use the related
resources identified in each Section. Encourage students to
watch the related videos with their parents.

1 (in Class):

o Working solo or in groups (of two or three) and using
Module I, have students working on the selected (following)
sections from the available resources (textbooks, video
clips, etc.). Allow students to use the whiteboards if they so
desire.

0 Teacher and/or students would select from the following
resources from the textbooks, video clips, websites, and
module contents:

Section 1.6
1 Module content: pp. 10-13
1 TXTBKII: p. 23
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1 Video clips: 17, 18, 19, 20, 21, 22, and 23

Section 1.7
1 Module content: p. 13
T TXTBK I: pp. 43-58

o During this time, the teacher would observe students, ask
guestions, and provides assistance as students work their
assigned activities.

0 Have the tutor available during the class, so students would
have an extra help if they prefer and/or as the teacher
becomes occupied by other students.

o About 10 minutes before the bell, the teacher would be
providing a recap of what was studied as well sharing
observations and suggestions (if any). In addition, the
teacher will be reminding students about the next topic and
studentsdé assignment and ac
related sections in Module I.

[ll. Assessment

Observation (formative, informal)
Performance task (formative, informal)
Demonstration (formative, informal)

Self- and peer-evaluation (formative, informal)
Quiz (formative, formal)

Test (summative, formal)

=4 4 4 4 A 9

Lesson 1 Course Module | on eBackpack (Section 1)
Resources

1 Textbooks: TXTBK I &Il

1 Video/Site Clips:

1) Use the link below to access a variety of exercises, solved
examples and/or videos on rational and irrational
numbers. https://www.khanacademy.org/math/cc-eighth-
grade-math/cc-8th-numbers-operations/cc-8th-irrational-
numbers/v/introduction-to-rational-and-irrational-numbers
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https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-irrational-numbers/v/introduction-to-rational-and-irrational-numbers
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-irrational-numbers/v/introduction-to-rational-and-irrational-numbers
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-irrational-numbers/v/introduction-to-rational-and-irrational-numbers

2)

3)

4)

5)

6)

7

8)

9)

This is site is an excellent site for rounding and estimating.
L o 0 k Raunding a whole numbersd  a Bstimaling a
Sum. lttp://www.basic-mathematics.com/rounding-and-
estimating.html

This is an excellent video clip explaining rounding a whole
number (4:22 min.)- https://www.khanacademy.org/math/cc-
fourth-grade-math/cc-5th-place-value-rounding-topi/cc-4th-
rounding/v/rounding-whole-numbers-1

This is an excellent short video clip explaining rounding a
decimal number (1.26 min.)-
https://www.khanacademy.org/math/cc-fifth-grade-math/cc-
5th-place-value-decimals-top/cc-5th-rounding-
decimals/v/rounding-decimals

Use the link below to access a variety of exercises, solved
examples and/or videos on absolute value. Khan Academy
Website # 5

This is an introductory video on exponent (9:46 min.)-
http://www.bing.com/videos/search?g=exponents+khan+aca
demy&qgpvt=exponents+khan+academy&FORM=VDRE#view
=detail&mid=50F2066405A7E6F7EC2B50F2066405A7E6GF7
EC2B

Use the links below to access a variety of exercises, solved
examples and/or videos on exponents.
https://www.khanacademy.org/math/pre-algebra/exponents-
radicals/World-of-exponents

Use the links below to access a variety of exercises, solved
examples and/or videos on exponent properties.
https://www.khanacademy.org/math/pre-algebra/exponents-
radicals/exponent-properties/v/iexponent-rules-part-1

Here is a video clip on understanding square root (1:21
min.)- https://www.khanacademy.org/math/pre-
algebra/exponents-radicals/radical-radicals/v/understanding-

square-roots
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http://www.basic-mathematics.com/rounding-and-estimating.html
http://www.basic-mathematics.com/rounding-and-estimating.html
https://www.khanacademy.org/math/cc-fourth-grade-math/cc-5th-place-value-rounding-topi/cc-4th-rounding/v/rounding-whole-numbers-1
https://www.khanacademy.org/math/cc-fourth-grade-math/cc-5th-place-value-rounding-topi/cc-4th-rounding/v/rounding-whole-numbers-1
https://www.khanacademy.org/math/cc-fourth-grade-math/cc-5th-place-value-rounding-topi/cc-4th-rounding/v/rounding-whole-numbers-1
https://www.khanacademy.org/math/cc-fifth-grade-math/cc-5th-place-value-decimals-top/cc-5th-rounding-decimals/v/rounding-decimals
https://www.khanacademy.org/math/cc-fifth-grade-math/cc-5th-place-value-decimals-top/cc-5th-rounding-decimals/v/rounding-decimals
https://www.khanacademy.org/math/cc-fifth-grade-math/cc-5th-place-value-decimals-top/cc-5th-rounding-decimals/v/rounding-decimals
https://www.khanacademy.org/math/pre-algebra/negatives-absolute-value-pre-alg/abs-value-pre-alg/v/absolute-value-and-number-lines
https://www.khanacademy.org/math/pre-algebra/negatives-absolute-value-pre-alg/abs-value-pre-alg/v/absolute-value-and-number-lines
http://www.bing.com/videos/search?q=exponents+khan+academy&qpvt=exponents+khan+academy&FORM=VDRE#view=detail&mid=50F2066405A7E6F7EC2B50F2066405A7E6F7EC2B
http://www.bing.com/videos/search?q=exponents+khan+academy&qpvt=exponents+khan+academy&FORM=VDRE#view=detail&mid=50F2066405A7E6F7EC2B50F2066405A7E6F7EC2B
http://www.bing.com/videos/search?q=exponents+khan+academy&qpvt=exponents+khan+academy&FORM=VDRE#view=detail&mid=50F2066405A7E6F7EC2B50F2066405A7E6F7EC2B
http://www.bing.com/videos/search?q=exponents+khan+academy&qpvt=exponents+khan+academy&FORM=VDRE#view=detail&mid=50F2066405A7E6F7EC2B50F2066405A7E6F7EC2B
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/World-of-exponents
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/World-of-exponents
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/exponent-properties/v/exponent-rules-part-1
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/exponent-properties/v/exponent-rules-part-1
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/radical-radicals/v/understanding-square-roots
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/radical-radicals/v/understanding-square-roots
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/radical-radicals/v/understanding-square-roots

10)This is an excellent video on simplifying square roots (5:35
min.)-
http://www.bing.com/videos/search?qg=roots+khan+academy
&apvt=roots+khan+academy&FORM=VDRE#view=detail&mi
d=FC7C1460C2633DA5CAOQOCFC7C1460C2633DA5CAOQOC

11)This is an excellent video on approximating square roots
(7:11 min.)-
http://www.bing.com/videos/search?g=roots+khan+academy
&gpvt=roots+khan+academy&FORM=VDRE#view=detail&mi
d=98E3DE3EA55841C07F8D98E3DE3EA55841C07F8D

12)This is a video clip on simplifying radicals (9:44 min.)-
http://www.bing.com/videos/search?g=radicals+khan+acade
my&qpvt=radicals+khan+academy&FORM=VDRE#view=det
ail&mid=5E6101527BF2E2909B045E6101527BF2E2909B04

13) Use the links below to access a variety of exercises, solved
examples and/or videos on roots and radicals.
https://www.khanacademy.org/math/pre-algebra/rates-and-
ratios/ratios _and _proportions/v/introduction-to-ratios-new-hd-
version

14)This is an excellent video on scientism notation (4:11 min.)-
https://www.khanacademy.org/math/cc-eighth-grade-
math/cc-8th-numbers-operations/cc-8th-scientific-
notation/v/scientific-notation-i

15)This video explores scientific notation more
comprehensively with more examples (11:26 min.)-
https://www.khanacademy.org/math/cc-eighth-grade-
math/cc-8th-numbers-operations/cc-8th-scientific-
notation/v/scientific-notation

16)Use the links below to access a variety of exercises, solved
examples and/or videos on scientific notation.
https://www.khanacademy.org/math/pre-algebra/exponents-
radicals/scientific-notation/v/scientific-notation-old

17)This is an introductory video on greatest common factor
(2:24 min.)-
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http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=FC7C1460C2633DA5CA0CFC7C1460C2633DA5CA0C
http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=FC7C1460C2633DA5CA0CFC7C1460C2633DA5CA0C
http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=FC7C1460C2633DA5CA0CFC7C1460C2633DA5CA0C
http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=98E3DE3EA55841C07F8D98E3DE3EA55841C07F8D
http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=98E3DE3EA55841C07F8D98E3DE3EA55841C07F8D
http://www.bing.com/videos/search?q=roots+khan+academy&qpvt=roots+khan+academy&FORM=VDRE#view=detail&mid=98E3DE3EA55841C07F8D98E3DE3EA55841C07F8D
http://www.bing.com/videos/search?q=radicals+khan+academy&qpvt=radicals+khan+academy&FORM=VDRE#view=detail&mid=5E6101527BF2E2909B045E6101527BF2E2909B04
http://www.bing.com/videos/search?q=radicals+khan+academy&qpvt=radicals+khan+academy&FORM=VDRE#view=detail&mid=5E6101527BF2E2909B045E6101527BF2E2909B04
http://www.bing.com/videos/search?q=radicals+khan+academy&qpvt=radicals+khan+academy&FORM=VDRE#view=detail&mid=5E6101527BF2E2909B045E6101527BF2E2909B04
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/introduction-to-ratios-new-hd-version
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/introduction-to-ratios-new-hd-version
https://www.khanacademy.org/math/pre-algebra/rates-and-ratios/ratios_and_proportions/v/introduction-to-ratios-new-hd-version
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation-i
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation-i
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation-i
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-scientific-notation/v/scientific-notation
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/scientific-notation/v/scientific-notation-old
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/scientific-notation/v/scientific-notation-old

http://www.bing.com/videos/search?q=greatest+common-+fac
tor+khan+academy&gs=n&form=0QBVR&pg=greatest+comm
on+factor+khan+academy&sc=2-35&sp=-
1&sk=#view=detail&mid=BC615A195C615372E0BI9BC615A
195C615372E0B9

18)Here is another example/video (6:19 min.)-
https://www.khanacademy.org/math/cc-sixth-grade-math/cc-
6th-factors-and-multiples/cc-6th-gcf/v/greatest-common-
divisor

19)Here is a video of a few sample problems (6:49 min.)-
https://www.khanacademy.org/math/pre-algebra/factors-
multiples/greatest common_divisor/v/greatest-common-
divisor-factor-exercise#!

20)Another good video clip on the greatest common factor
(6:19 min.)- http://www.youtube.com/watch?v=jFd-6EPfnec

21)Use the links below to access a variety of exercises, solved
examples and/or videos on prime and composite numbers.
https://www.khanacademy.org/math/pre-algebra/factors-
multiples/prime _numbers/v/prime-numbers

22)Use the links below to access a variety of exercises, solved
examples and/or videos on prime factorization.
https://www.khanacademy.org/math/pre-algebra/factors-
multiples/prime_factorization/v/prime-factorization

23)Use the links below to access a variety of exercises, solved
examples and/or videos on greatest common factor.
https://www.khanacademy.org/math/pre-algebra/factors-
multiples/greatest common_divisor/v/greatest-common-
divisor-factor-exercise

1 Website(s): none

M Others: none
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http://www.bing.com/videos/search?q=greatest+common+factor+khan+academy&qs=n&form=QBVR&pq=greatest+common+factor+khan+academy&sc=2-35&sp=-1&sk=#view=detail&mid=BC615A195C615372E0B9BC615A195C615372E0B9
http://www.bing.com/videos/search?q=greatest+common+factor+khan+academy&qs=n&form=QBVR&pq=greatest+common+factor+khan+academy&sc=2-35&sp=-1&sk=#view=detail&mid=BC615A195C615372E0B9BC615A195C615372E0B9
http://www.bing.com/videos/search?q=greatest+common+factor+khan+academy&qs=n&form=QBVR&pq=greatest+common+factor+khan+academy&sc=2-35&sp=-1&sk=#view=detail&mid=BC615A195C615372E0B9BC615A195C615372E0B9
http://www.bing.com/videos/search?q=greatest+common+factor+khan+academy&qs=n&form=QBVR&pq=greatest+common+factor+khan+academy&sc=2-35&sp=-1&sk=#view=detail&mid=BC615A195C615372E0B9BC615A195C615372E0B9
http://www.bing.com/videos/search?q=greatest+common+factor+khan+academy&qs=n&form=QBVR&pq=greatest+common+factor+khan+academy&sc=2-35&sp=-1&sk=#view=detail&mid=BC615A195C615372E0B9BC615A195C615372E0B9
https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-factors-and-multiples/cc-6th-gcf/v/greatest-common-divisor
https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-factors-and-multiples/cc-6th-gcf/v/greatest-common-divisor
https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-factors-and-multiples/cc-6th-gcf/v/greatest-common-divisor
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