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Abstract

The flipped classroom instruction considered as the focus of many researchers and
teachers in the recent years, many teachers around the word tried the flipped classroom
instructions in different ways, different tools, to teach different subjects with different
grades. Taking in the consideration, applying the flipped classroom teaching methods
needs a lot of preparation and technological tools. This study utilized a quasi-
experimental method research design to investigate the effect of flipped classroom
instruction on students’ achievements in the new SAT 2016 mathematics skills (Heart
of Algebra, Problem solving and data analysis, and Passport to Advanced Math) for
the eleventh grade Emirati, female students in Al Ain, United Arab Emirates. The
purpose of this study was to determine if there was a statistically significant difference
in student achievements in the new SAT mathematics skills between two groups of
grade 11 students, the experimental group was taught by flipped classroom instruction,
and the control group was taught by ordinary teaching methods. The result of the
posttest showed a statistically significant point of preference for the experimental
group over the control group in all of the new SAT mathematics skills except the
problem solving and data analysis skills. Finally, study findings suggest that teachers
who are teaching mathematics standardized test skills like SAT may use flipped
classroom instruction to increase the students’ readiness and to improve the students’
thinking skills to simulate the 21%-century skills. After offering a proper training and

professional development courses in the best practice of flipped classroom instruction.

Keywords: Flipped Classroom instruction, Ordinary classroom, SAT.
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Chapter 1: Introduction

Recently there is a great challenge to educators; they need to keep up with the
21%t-century skills, creativity, critical thinking, communication, and collaboration are
essential to prepare students for the future (Perry, 2012). Teaching Mathematics
concepts in general, and standardized tests skills, in particular, need a lot of efforts and
many useful activities to enhance student learning. During the teaching time, Some
challenges will face the educators like, student’s needs, and students’ abilities, for
example, some students need a lot of effort to understand the math concepts. This
difficulties in understanding may be because students’ abilities are different, some
students are missing their classes for different reasons. All of these factors will affect
students’ performance inside the classroom or at home. Solving Mathematics
homework is one of the critical issues in education. If students’ understanding is not
clear inside the class, they will face some difficulties in doing their homework. They
will stick to some questions, and they will wait for the next class. In this case, the
teacher will use the next class time for solving the homework, or he will ignore the
homework explanation. From, my experience as a math teacher, this type of students
needs an extra time during the break time or after school might help instead of losing
the class time. So the main point here is, how to use the face to face time effectively?
And how we offer an effective support to our students in their homework and
practicing for the standardized exams? Teachers should use a variety of the new
teaching methods to meet the student’s needs. One of the new teaching methods in the
education field, can be used to meet every student every time, is called flipped
classroom, by moving the lecture outside the classroom via technology and moving
homework and exercises with concepts inside the classroom via learning activities

(Bergmann & Sams, 2012; Brunsell & Horejsi, 2011; Tucker, 2012; Young, 2011).
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The use of technology is a must in applying flipped classroom instruction,

where the computer takes over the task of providing the lecture content so that class
time can be spent actively using the content being learned. A podcast is created by the
instructor or students to deliver, for example, the science content. Podcasting refers to
the “distribution of audio/video files in digital format” (McGarr, 2009, p. 309). The
podcast is then downloaded and distributed via the internet to people who subscribe to
the feed Using the internet to provide podcast lectures of class lessons has a two-sided
benefit for students. It allows some students who were absent from class due to illness,
sports or many other reasons, a way to stay caught up with the class. The podcast also
allows a student to watch the lecture as many times as needed. In a study done with 40
undergraduate general psychology students, a lecture setting using a speaker,
PowerPoint slides, and handouts was compared with a podcast setting of the same
lecture and PowerPoint handouts. According to this study, the students in the lecture
setting could never go back and hear the lecture again, but the students in the podcast
setting, even though they were not given specific instructions to do so, went back and
watched the lecture multiple times. Heilesen (2010) presented a paper reviewing
scholarly literature published between 2004 and 2009 on experiences with podcasting
and education. He found that listening repeatedly to a lecture by way of a podcast
helped the listener understand more of what was said, a speculation can be made about
podcasting and improved study environments. He believes that because students see
the use of podcasting as a tool to improve their study environment, students will not
need to spend as much time completing the course of study and therefore will tend to

finish the course and perhaps finish on a higher academic level (Heilesen, 2010).

When less time is needed to study the material, students tend to follow through

and put the time in to get the concepts understood. Flipping the classroom has changed
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the teacher's role. They will not stand in front of the students and lecture for forty-five
to sixty minutes at a time. The most significant benefits of using flipped classroom
instruction in teaching, is the increasing in the class interaction: Teacher to student and
student to student. Since the role of the teacher has changed from the presenter of
content to learning coach, Teachers spend the class time talking to students. The
teacher is answering questions, working with small groups, and guiding learning of
each student individually. When students are working on an assignment, they notice a
group of students who are struggling with the same thing, the teacher automatically
organize the students into a tutorial group. Since the role of the teacher has changed,
to more of a tutor than a deliverer of content. Students are working collaboratively to
achieve their learning outcomes, and they will not rely on the teacher as the main

resource of knowledge.

In the school where the researcher was conducting the study, the high
expectations and teaching time were the main two factors cause a lot of pressures and
stress in teaching and preparing students for the standardized test like SAT, especially
the new designed SAT (new SAT 2016). So students should have trained very well in
a shorter period, another teaching method is needed to support students in their
standardized tests. Flipped classroom was the alternative teaching method, where it is
allowed the use of class time in interacting and solving a higher level of SAT questions.
By using flipped classroom instruction in teaching math, the lower order thinking skills
will be at home through learning videos, and the higher order thinking skills will take

a place inside the classroom (Bergmann, 2013).



1.1 The Redesigned SAT 2016

Starting from March, 2016 college board began a new version of SAT exam,
which is designed with no more tricks, and it is focused in real math skills, like algebra,
data analysis, problem solving, and a complex connection. The new SAT designed to
measure the students’ college readiness, and to give the students the opportunities to
show what they have learned in the school. The new SAT math test is consisting of
two sections, the first section includes 20 questions in 25 minutes, students in this
section are not allowed to use calculator, the second section includes 38 questions in
55 minutes, students in section 2 can use calculator. The total number of questions in
the two sections is 58 questions, distributed as; 19 questions in Heart of Algebra skills,
17 questions in Problem solving and Data Analysis skills, 16 questions in Passport to
Advanced Algebra skills, and 6 questions in additional topics in math (College Board,
2016). The new SAT test questions are designed to relate math with instruction in
science, social studies, and career related courses. The new SAT math test

specifications is totally different than the old version of SAT test (see appendix A).

1.1.1 New SAT Heart of Algebra skills

Algebra considered as the language of mathematics in high school education
system. It is the base of the high school mathematics pyramid, without mastering
algebra students cannot understand advanced math or calculus. For example, without
mastering linear equations, students cannot understand how to determine the best
linear approximation of nonlinear functions, using differentiation in calculus As
mentioned above, the number of questions assigned to test the Heart of Algebra skills
inany new SAT test is 19 questions, those questions have designed to test the student’s
knowledge in analyzing and fluently solving linear equations and systems of equations,

creating linear equations and inequalities to represent relationships between quantities
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and to solve problems, understanding and using the relationship between linear
equations and inequalities and their graphs to solve problems. Those concepts already
taught to students in grade 7, 8, and 9 (Algebra 1) course (Common

Core State Standards for Mathematics, 2010).

1.1.2 New SAT Problem Solving and Data Analysis skills

Before doing a new SAT test, students should master the main skills in
problem solving and Data analysis like; Creating and analyzing relationships using
ratios, proportional relationships, percentage, and units, representing and analyzing
quantitative data, and finding and applying probabilities in context. Mastering the
problem solving and data analysis skills need, the ability of solving real word
problems, and analyzing data. In problem solving questions, students should know

how to answer more than one question, for the given situation (College Board, 2015).

1.1.3 Passport to Advanced Math

The third main part in the new SAT skills is the advanced math concepts, like
identifying and creating equivalent algebraic expressions, creating, analyzing, and
fluently solving quadratic and other nonlinear equations, and creating, using, and
graphing exponential, quadratic, and other nonlinear functions. (College Board, 2015).
New SAT test will cover those skills in 16 questions in any SAT test. Students already
taught those skills in grade 10 and 11 (Algebra 2) course (Common

Core State Standards for Mathematics, 2010).



1.2 United Arab Emirates Context

The United Arab Emirates, one of the leading countries in the use of technology
in education. In April 2012, Mohammed Bin Rashid Smart Learning Program have
been launched by His Highness Sheikh Mohammed bin Rashid Al Maktoum, Vice
President and Prime Minister of the UAE and Ruler of Dubai. This program is aligned
with UAE vision 2021 to become a knowledge-based economy through the integration
of technology in education. The main goal of MBRSLP is, to create a new learning
environment with smart classrooms, offering new teaching methods through the
integration of technology in the education system. Furthermore, smart education will
involve students in the learning process inside the classroom and outside. (Mohammed

Bin Rashid Smart Learning Program, 2012).

Moving from the use of smart learning in general in the context of UAE, to the
use of flipped classroom instruction in particular. In the 2012 -2013 academic year,
English teachers from Higher College of technology (HCT) in UAE used the flipped
classroom instruction, in teaching the foundation level 03 students. They created video
modules teaching 10 or 11 words, by the average of three modules every week. And
according to their personal feedback, they found using the flipped classroom
instruction in teaching the foundation courses, had a positive impact on students

(Fallows,2013).

In April, 2015 HCT organized the 3" Annual Mobile Learning Conference,
under the theme of Toward a Smarter City, which focused on learning and society. At
the first day of the conference, one of the speakers was, Jon Bergmann, Chief Learning
Officer of Flippedclass.com, who is considered one of the pioneers in the Flipped Class

movement and is a co-founder of The Flipped Learning Network. He spoke about the
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best use of face — to face time, and he explained many benefits of using flipped

classroom in teaching, especially for the university students level (HCT, 2015).

1.3 Statement of the Problem

In many schools in the United Arab Emirates, including the research site for
this study, students are facing difficulties in understanding Math skills and especially
when they need to practice for the standardized test like SAT, Which is covering many
domains in Mathematics like (algebra — geometry — data analysis- trigonometry). SAT
is considered as one of the graduation requirements for students participating in this
study Which requires, the intensification of ongoing training on the SAT skills. Taking
in the consideration, teachers should teach algebra 2 curriculum and SAT skills in
seven periods only per week. Teaching the new SAT skills, Which simulates the 21st-
century skills needs to reinforce on many Mathematics skills like algebra 1 and
geometry curruculums. The study problem is to investigate the effect of flipped
classroom instruction on the eleventh grade Emirati female student’s achievement in
the New SAT Assessment test mathematics skills in one of the government school in

Al Ain, United Arab Emirates.

1.4 Purpose of the Study

The purpose of this study is to figure out if there are a statistical difference
between the achievements of the students in the new SAT overall score. In addition to
that , to figure out if there is a statistical difference in the score of the main three SAT
skills in the new SAT, (Heart of Algebra, Problem Solving, and Data Analysis, and
Passport to Advanced Math) between the two groups of eleventh-grade students, who

taught by flipped classroom instruction and who is not.



1.5 Research Questions
This research investigated if the flipped classroom instruction helped grade 11
students to achieve better than an ordinary classroom in the new SAT skills. Through

the answers of the following research questions:

e Is there any significant difference in the New SAT achievement between
students who studied in the flipped classroom strategy compare to the ordinary
way of teaching math?

e s there any significant difference in the New SAT- HEART OF ALGEBRA
skills achievement between students who studied in the flipped classroom
strategy compare to the ordinary way of teaching math?

e Is there any significant difference in the New SAT- PROBLEM-SOLVING
AND DATA ANALYSIS skills achievement between students who studied
in the flipped classroom strategy compare to the ordinary way of teaching
math?

e Is there any significant difference in the New SAT- PASSPORT TO
ADVANCED MATH skills achievement between students who studied in
the flipped classroom strategy compare to the ordinary way of teaching

math?

1.6 Significance of the Study

Ministry of Education in the United Arab Emirates strategy plan 2010-2020
included in the strategic initiatives part, developing a proposal of eliminating the
foundation courses in the universities, by closing the gap between the higher education
system and university system. By assessing the skills need a developing in higher

education system. (Ministry of Education, 2010). Investigating the effect of flipped
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classroom instruction in teaching the new SAT skills, may help to increase the

students’ college readiness.

Many schools in the United Arab Emirates including the research site, who are
following the common core standards; providing their students by SAT exam
preparation courses in Mathematics skills. In the research site, students used to start
SAT training lessons from grade 11. There are a specific lesson and time for teaching
SAT skills.On the other hand, there are many lessons should be covered in parallel
with SAT lessons. Using flipped classroom instructions in teaching SAT exam skills
may help teachers to reduce lecturing time, and increase guides time, in other word
using flipped classroom instruction in teaching, will save a lot of class time to improve
the students’ critical thinking and problem solving skills through collaboration with
their colleagues and teacher. This study can be the base of the new system of
international exams training courses in the United Arab Emirates, which will
encourage students to be involved in the process of learning. This study is significant
as there are no published studies related to the new SAT skills in the United Arab
Emirates, and few studies in flipped classroom instruction as well. The results of the

study may help teachers in using the best practice of flipped classroom in teaching.

Data and results of this study may guide teachers to the situation of student’s
level in the new SAT skills, and which skill exactly needs extra time and effort. Finally,

findings of this study may help curriculum developers in UAE in planning.

1.7 Definition of Terms
e The flipped classroom instruction: It is a relatively new teaching strategy
attempting to improve student engagement and performance by moving the

lecture outside the classroom via technology and moving homework and
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exercises with concepts inside the classroom via learning activities (Bergmann
& Sams, 2012)

e Ordinary Classroom: An instructional setting in which students receive
instruction from a teacher during class time, tend to be passive recipients of
knowledge (Lave, 1988), and practice or another supplemental work is
assigned to be completed by the student at home.

e SAT: The SAT is astandardized test administered by the College Board, a non-
profit organization that runs other programs, originally stood for the Scholastic
Aptitude Test. SAT as the most widely used college admissions entrance exam.
In response to both its loss of market share and criticisms about the very
substance of the exam, the SAT is launching an entirely redesigned exam in

the spring of 2016 (College Board, 2016).

1.8 Limitations

During the implementation of the study, some factors considered as a cause of
limitation of the study. First, the sample of the study was 79 Emirati female students,
the control group (N= 40) and experimental group (N= 39) was found to limit the
findings and the result couldn’t be generalized. The second limitation was the gender
that could have impacted the results of the study. The study was conducted on female
students, but may be conducting the study on male students would have given varied
results. The third limitation was the lack of research related to the flipped classroom
in the United Arab Emirates. Finally, the study is conducted using a standardized test

(the New SAT). Which the result focused only on the new SAT skills.
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1.9 Delimitations
The study was restricted to the HST, and AE students only, who were taught
by the researcher, the second delimitation was the study duration (six weeks), which
is not enough to guaranty a good practice for the new SAT skills. Finally, the study
was implemented by one teacher who also was the researcher. Conducting the study

by different or more teachers might not yield the same result.
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Chapter 2: Literature Review

2.1 Overview

This literature review spots the light on the theoretical framework of the current
study. Vygotsky’s social constructivism theory and Bandura’s Social Learning Theory
are discussed, as well as Blooms Taxonomy. An overview of some previous studies

regarding the flipped classroom in is demonstrated, followed by the chapter summary.

2.2 Theoretical Framework

The use of flipped classroom instruction in teaching can be framed by the
constructivism theory when teaching new math concepts, since the study conducted in
teaching the new SAT skills, which need more interaction between students, to
exchange their knowledge and skills. The Vygotsky’s and Bandura’s theories were
utilized to explain the relationship between the flipped classroom instruction, and
academic achievement in the new SAT skills. In addition to that, Blooms Taxonomy
thinking skills are obvious in the flipped classroom, since teaching SAT skills by flipped

classroom instruction saved the face to face time for higher order thinking skills, and sending

the lower order thinking skills home via video lectures.

2.2.1 Vygotsky’s Social Constructivism Theory

Vygotsky recommended that students obtained a new knowledge through
social interaction with others. By supporting learners to scaffold their learning, and
providing them with suitable activities (Saunders, 2014). This scaffolding learning is
showed clearly with flipped classroom students, by using the class time to increase the
level of difficulty, and to improve the student’s thinking skills. Previously, the teacher

was the unique resource of delivering Mathematics concepts. Recently, teaching
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instructions focused on the cooperative learning and its effect on student’s
performance, the teachers and peer’s role have been improved and became more active
(Stallworth, 1995). Vygotsky stressed the importance of the experimental learning;
teachers should encourage students to exchange their internal and external knowledge.
Teacher role should be as a facilitator of the learning process. By using modeling and
scaffolding techniques (Gultekin, 2006). This scaffolding technique is implemented in
flipped classroom instruction in each lesson, since the teacher is providing students with
metacognitive support, to ensure that students are responsible for their learning

(Bergmann & Sams, 2012b; Johnson & Renner, 2012).

When Vygotsky’s social constructivism theory used in the mathematics
classroom, taking in the consideration, the teacher is a facilitator and technology used
effectively in learning. Students acquired mathematics skills faster and kept
mathematical information longer. Even their mathematics achievementwas improved

(Jones, Jones, & Vermette, 2010).

2.2.2 Bandura’s Social Learning Theory

Bandura’s Social Learning Theory provided another theoretical framework for
the use of flipped classroom instruction in teaching. Social learning theory shows the
effectiveness of the environmental and cognitive factors interact to shape the learning
and behavior. Students can learn from each other, by modeling, and observe (Abbott,
2007). Students in flipped classroom, acquired learning after seeing lessons through
videos, according to Miller (2011), “Older children, by observing a model, are
expected to learn complex new skills quickly, with a minimum of verbal instruction”

(p. 251). So in flipped classroom instruction, the social learning theory of Bandura was
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clearly displayed, since effective modeling of concepts is presented (via online videos

(Khan Academy new SAT training course videos, and teacher-made videos).

2.2.3 Blooms Taxonomy

Teachers used to apply Blooms Taxonomy in teaching; many ordinary classes
started and ended by the lower order thinking skills in Blooms taxonomy. Using
flipped classroom instruction gave the educator the chance to decrease the lecturing
time and increase the interaction time with the students, to improve their thinking
skills. Students in flipped classroom instruction had the opportunity to think deeply
and creatively. Bergmann (2013) believes that the one emphasis of the flipped
classroom lies in inverting Bloom’s taxonomy so that students have the opportunity to
apply and maximize interactions between student and instructor and student and peer.
The teacher is then there to support and guide students through the higher- order
thinking skills of applying, analyzing, evaluating, and creating in the classroom
(Hamden, McKnight, McKnight & Arfstrom,2013).

Bloom’s taxonomy is an education tool that helps educators to increase the
learning level and to improve the student’s thinking skills. The use of Bloom’s
taxonomy has been shown to enhance student mastery of concepts and critical thinking
skills (Bissell & Lemons, 2006). Anderson and Krathwohl (2001) renamed the levels
to fit the 21st-century student naming them as remember, understand, apply, analyze,
evaluate, and create.

Bergmann and Sams (2012) suggest that the higher-order thinking skills must
be completed in the classroom where they have instant access to teachers. Bergmann
and Sams (2012) stated: The time when students need me physically present is when

they get stuck and need my individual help. They do not need me there in the room
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with them to yak at them and give them content; they can receive content on their own.
(pp. 4-5).

Bergmann and Sams (2012) figured out when Blooms taxonomy was inverted;
students were able to think more, and the learning skills inside the classroom were
changed to the higher order thinking skills of applying, analyzing, evaluating, and
creating instead of only having students learn at the lowest levels, remembering and
understanding. This improvement in thinking skills because of the changes in the
teacher’s role. Moreover, the lowest level of Blooms taxonomy (remembering and
understanding of content) were taught by flipped classroom at home, to save the class
time (face to face time) in higher order thinking skills. Bergmann and Sams (2012)
figure out that many students forget what the teacher has said during the lecture.
Moreover, they will not be able to do their homework without any help. In a flipped
classroom, Bloom’s levels of remembering and understanding are now given to
students before class at home via lectures using YouTube teaching videos or similar
technology (Bergmann, 2013). Bergmann and Sams (2012).

Bergmann (2013) suggested teachers should shift the higher order thinking
skills to the classroom by inverting Bloom’s taxonomy (see figure 1). If educators
invert Bloom’s taxonomy and shift the lower levels of remembering and understanding
out of the classroom by using technology piece, then students can apply those higher-
order thinking skills of applying, analyzing, evaluating, and creating in the classroom

with teacher and peer support (Sams & Bergmann, 2013).
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Figure 1: Bloom’s Taxonomy in Flipped Classroom, (Williams, Beth, 2013)

2.3 History of Flipped Classroom

The beginning of teachers thinks about the inverted classroom dating back to
the late 1990s (Baker, 2000). However, there were a less amount of studies that related
to the Flipped Classroom. This lack of information may because of the lake of
technological tools in education that needed to apply flipped classroom instruction
until the last few years. S. In 1920s radio and televisions could be used to deliver the
content, that method was called distance learning not flipped classroom (Byrne, 1989).
In the 1960s The Open University was the first university in the United Kingdom
applied a daily distance education television program seen early mornings throughout

the United Kingdom, Canada, and Australia (The Open University, 2014).

The flipped classroom instruction is all most a new teaching method, trying to
engage students in the learning process. By moving the lecture outside the classroom,
via technology and moving homework into the classroom, via learning activities

(Bergmann & Sams, 2012).
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The new generation of flipped classroom with online videos followed by the
face-to-face instruction is often credited to Bergmann and Sams (Pink, 2010). In 2007,
they were both science teachers at Woodland Park High School in Colorado. Some
critical reasons like the remote location of their school increased the number of absent
students in their school, and they were finding that many students needed to leave early
in the day to attend athletic events or other school related activities. Bergmann states
that the early recordings were only for students who missed class (Bergmann & Sams,

2012a).

In March of 2011, Salman Khan used the term “flipping the classroom” in his
TED talk (Khan, 2011). Salman Khan has endorsed the flipped model and has stated
that his videos allow the teacher to focus on higher-level learning activities, such
running simulations, and labs with students, doing individual interventions and
facilitating peer-to-peer learning (Fink, 2011; Gojak, 2012). From that date, interest in
the flipped classroom instruction has grown exponentially with new articles, and blogs

on the flipped classroom teaching method.

2.4 Impact of Flipped Classroom Instruction on the Students’ Achievement in
Mathematics
In spite of the spread of the flipped classroom instruction around the world,
but there are few studies show a positive impact of using flipped classroom

instruction on the achievement of the students in mathematics.

Love, Hodge, Grandgenett, & Swift (2013) conducted a study focused on the
achievements of the students taught by two different methods (flipped classroom and
ordinary classroom), the course, was linear algebra taught by the same teacher. 55

students participated in the study 27 were in the flipped classroom and 28 in the
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ordinary classroom. Each of the two sections met for two 75-minute classes each week.
The study compared between a section of linear algebra taught in the ordinary lecture
style, with a section of linear algebra taught in a flipped model (Love, Hodge,
Grandgenett, & Swift, 2013). The only analysis was that the performance on the
second exam relative to the first exam, the average change in score for the students in
the flipped section was significantly greater than for those in the ordinary section (p <
0.034). When comparing the third exam to the first exam, the average change in score
for those in the flipped classroom section was again significantly greater than for those

in the ordinary section (p < 0.012).

Another study took place at a medium-sized private university in the southern
United States in 2015. Students taught Calculus 111 in two semesters fall, and spring,
by two different teaching methods, ordinary teaching and flipped classroom teaching
method. Participants in the study were 41 students taught by ordinary teaching
methods and 39 students taught by flipped classroom instruction in the fall semester.
In the spring semester, the number of students in the control group decreased to 36,
and the number of students in the experimental group, decreased to 35. The result of
Quint study showed, the use of flipped classroom teaching method increased student
learning during the second semester of the study. This result showed that the second
time of using flipped classroom instruction in the spring semester, was more effective
at preparing students for exams than the first time in the fall semester (Quint, 2015).

On the other hand, study conducted by Martin (2015), about the impact of
flipped classroom instruction on middle school mathematics achievement. The
participants of the study were grade 8 students at one of the suburban independent
school district in Texas. A total of 503 students instructed in the flipped classroom

instruction, and a total of 522 ordinary classroom students. The result of the study
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showed that, there was no significant difference between the scores of students in pre-
AP and regular mathematics classes receiving instruction in the flipped classroom and
the scores of students in pre-AP and regular mathematics classes receiving instruction

in the traditional classroom (Martin, 2015).

2.5 Studies Related to the UAE and the Regional Context

Study done by Mireille Farah (2014) in the Applied Technology High School
(ATHS) in United Arab Emirates, to examine the impact of using flipped classroom
instruction on the writing performance of Twelfth grade female Emirati students in the
applied technology high school (ATHS), The main objective of the study was to
measure whether there is any significant differences in the writing attainment of
students who learn through the flipped classroom instruction method and those who
learn ordinary. The study also sought to identify female students’ perception of the
Flipped Instruction in an ESL writing setting through a fifteen-week teaching program.
Findings revealed statistically significant differences between the mean scores in favor
of the students in the experimental group. Furthermore, the results showed that this
improvement in the writing performance is largely attributable to the Flipped
Instruction method of teaching. Students’ attitudes towards the Flipped Instruction

proved to be equally favorable (Farah, 2015).

A study was done in Saudi Arabia, focused on the impact of using flipped
classroom instruction on the promotion of students’ creative thinking. Participants
were from the Faculty of Education at King Abdulaziz University in the first semester
of 2014. The total number of students, who participated in the study was 55 students;
28 students taught by ordinary teaching method, and 27 students taught by flipped
classroom instruction. The findings of the study suggested that the flipped classroom

may promote students’ creativity, Data in total creativity: the flipped classroom scores
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(M = 17.44, SD = 3.78) were higher than the ordinary classroom scores (M = 12.43,
SD =4.65; t [53] = —4.38, p =.000) (Al-Zahrani, 2015).

Another study, conducted at Qatar University as a pilot study in the spring
semester of the academic year 2014. 40 female students in pre-calculus foundation
course have participated in the study. The duration of the study was two weeks.
Students taught three sections from the syllabus, covering inverse functions,
exponential functions, and logarithmic functions. Teacher used videos from Khan
Academy and Tv sites in teaching the three lessons. After two weeks of teaching by
flipped classroom instruction, students took a quiz. The result of the quiz compared
with, the result of two quizzes done before the implementation of flipped classroom
instruction. The result of the study showed the results of the students in quiz 3 using

the flipped classroom method is better than the first two quizzes ( Syam, 2014).

2.6 Studies in Flipped Classroom Related to Different Subjects

Zappe, S. Leicht, R., Messner, J., Litzinger, T. & Lee, H. (2009) and Pierce, R.
(2012) used a flipped classroom instruction in an Undergraduate Architectural
Engineering Course and a Renal Pharmacotherapy Module, respectively. Both studies
found positive implications of the teaching approach on students’ learning and

improved performance.

Ruddick (2012) used the flipped classroom instruction teaching one of her
chemistry courses. Students taught by flipped classroom instruction were able to watch
the lesson via the teacher made videos at home and spent class time working on the
classroom activities. Final exam scores compared to the students in the flipped
classroom and those in the ordinary classroom setting. The results showed that the
flipped students did better than the ordinary (lecture) students with higher final exam

scores and overall success in the class.
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On the other hand, Johnson and Renner (2012) did a study on the effect of the
flipped classroom model on a secondary computer applications course in a high school
setting in Kentucky during the 2010-2011 school year. The study duration was six
weeks among two groups, one group taught by flipped classroom instruction and the
other one taught by ordinary classroom instructions. The results of a t-test comparing
the post-test scores of students who did and did not participate in the flipped Excel unit

found no significant difference. (Johnson and Renner, 2012).

2.7 Summary

The review of literature reported different impacts of using flipped classroom
instruction in teaching. Studies like; (Love et al (2013), (Quint, 2015), (Farah, 2015),
(Al-Zahrani, 2015), (Syam, 2014), Zappe et al. (2009) and Pierce, R. (2012), showed
that there was a positive impact on students’ achievement when students taught by
flipped classroom instruction. On the other side, studies like; Martin (2015), and
Johnson and Renner (2012) showed that, using flipped classroom instruction in
teaching, had no impact on the students’ achievements. As a result of the previse
studies conducted in flipped classroom instruction. There are a variety of the results
when flipped classroom instruction used as a teaching method; few studies have been
conducted in the UAE context, and no studies conducted in the use of flipped

classroom instructions, as teaching method for international exams, like SAT.
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Chapter 3: Methods

3.1 Overview

The aim of this study is to investigate the effect of flipped classroom instruction
on the eleventh grade Emirati female students’ achievement in the New SAT
Assessment test mathematics skills in one of the government school in Al Ain, United
Arab Emirates.

The study has been done in the second term of the academic year 2015-2016
with the total number of six teaching weeks. The New SAT skills have been taught to
a total of 79 female students in grade 11, students who were enrolled in The New SAT
training courses. The participants in the study were divided into two groups. (1) The
experimental group: 39 students and (2) the control group: 40 students, Independent
variable, was the teaching instruction. On the other hand, the dependent variables were
the New SAT overall score, and the score of the three skills, the heart of algebra in the
New SAT skill score, the problem solving and data analysis in the New SAT skill score
and the passport to the advanced math in the New SAT skill score. Taking into
consideration, all students had their laptops and iPads as learning tool in both
approaches. In this chapter, the research design is discussed in detail, including the
research method used, the research setting, participants of the study, the procedures of

the study and the data sources collected and analyzed.

3.2 Research design
This study used a quantitative quasi-experimental design to investigate the
effect of using flipped classroom instruction in teaching the New SAT Mathematics

skills, which the participants were divided into two groups:
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e The experimental group (1): students taught the New SAT skills using the
flipped classroom instruction, (N= 39) contains classes B and D.

e The control group (2): students taught the New SAT skills using the ordinary
teaching methods, (N=40) contains classes A and C.

A pretest (New SAT Practice test) was given to the two groups to test the
equivalency between the two groups before starting the study. After six weeks, the
posttest (new version of the New SAT practice test) was given to the two groups, in
order to compare between the achievements of the two groups after the implementation

of the flipped classroom instruction.

3.3 Participants

The research site in this study is a technical high school in Al Ain serving
approximately 887 students and include students in grade 8-12. Participants were
seventy-nine eleventh-grade female students. The students at the Applied Technology
High School where the study took place are divided into different scientific clusters,
i.e. Engineering Sciences (ES), Health Science and Technology(HST), and Applied
Engineering(AE). Seventy-Nine students taught by the same teacher, who were
divided into two groups; experimental group (Group 1) and control group (Group 2).
The control and experimental classes that participated in the study were academically
and demographically equivalent; each group contains one class from HST cluster and
another class from AE cluster, in addition to that all students have the same nationality

and same gender (Emirati female Students), as shown in table 1.
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Table 1: Number of students per section, and type of cluster

Section Number of students Cluster

Section A 23 Applied Engineering
Section B 21 Applied Engineering
Section C 17 Health Science and Technology
Section D 18 Health Science and Technology
Total 79

As shown above the sampling consists of two different clusters, students who
are in the first cluster; Applied Engineering cluster are studying different types of
courses in grade 11 like, Computer Aided Drafting, Electrical Principles and
Applications, Pneumatics and Hydraulics, and Fundamentals and Applications of
PLC. The outcome benchmark for this cluster consists of, IELTS 6.0, IC3, and SAT
Reasoning (Math). The students who are in the second cluster; Health Science and
Technology cluster are studying different types of courses in grade 11 like, Biology
land 2, Human Healthl and 2, and Health Care. The outcome benchmark for this
cluster consists of, IELTS 6.0, IC3, AP Biology and SAT Reasoning (Math). In
addition to that they are studying Math, Arabic, English, and Islamic. Based on that,
SAT is one of the requirements of AE and HST cluster, that requires a lot of ongoing

training on SAT skills.

3.4 Instruments
To attain the aims of the study, the instruments utilized in this quantitative

quasi-experimental study were a pre- and posttest, with the evaluation instrument
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(new SAT test answer key). Learning material like online videos created by the

teacher, was also designed and reviewd.

3.4.1 Pretest

In order to verify the equivalence of the two groups, the experimental group
and control group before conducting the study, the two groups were given a pretest in
new SAT math skills provided by college board, the test consists of two sections; the
first section contains 20 questions in 25 minutes, included the heart of algebra skills
and passport to advanced math skills. The second section contains 38 questions in 55
minutes, included the heart of algebra skills, problem solving and data analysis skills,
and passport of advanced math skills. the first section of the exam, students were not
allowed to use the calculator as a new instructions of the new SAT exam, but in the
second exam they were allowed to use calculator. The evaluation of the pretest done
through the provided model answer. The pretest questions distribution is presented in

table 2.

Table 2: The New SAT Pretest Questions Distribution

Pproblem Solving and Passport to
Sections /skills Heart of Algebra Data Analysis Advanced Math
Section 1 Questions 1-3; 6;  No Questions Questions 4-5; 7;
(No Calculator )  8-9; 16; 20 10;12-15; 17
Section 1 Questions 1; 3; 6; Questions 2; 4-5; 11; Questions 7; 10;

(Calculator)  8-9;12;21;25;  13-20; 27; 31-32; 37-38  22-23; 26; 29; 33
28; 34-35
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3.4.2 Posttest (Achievement Test)

After six weeks of teaching two different groups the new SAT skills, one group
taught by flipped classroom instruction, and the other group taught by ordinary
teaching methods. The two groups were given a Posttest in new SAT math skills
provided by college board, the test consists of two sections; the first section contains
20 questions in 25 minutes, included the heart of algebra skills and passport to
advanced math skills. The second section contains 38 questions in 55 minutes,
included the heart of algebra skills, problem solving and data analysis skills, and
passport of advanced math skills. the first section of the exam, students were not
allowed to use the calculator as a new instructions of the new SAT exam, but in the
second section they were allowed to use calculator. The evaluation of the posttest done
through the provided model answer. The posttest questions distribution is presented in

table 3.

Table 3: The New SAT Posttest Questions Distribution

Pproblem Solving and Passport to
Sections /skills Heart of Algebra Data Analysis Advanced Math
Section 1 Questions 1-3; No Questions Questions 4-6;
(No Calculator)  7-8; 12; 19-20 9-11; 13; 15; 18
Section 1 Questions 1-2; 6; Questions 3-5; 7; 9-11;  Questions 12;
( Calculator ) 8;16-17; 19; 26;  13-15; 20-23; 27; 31; 25; 28; 30; 35;
29; 32; 34 33 37-38

3.5 Test Validity

To test the validity of the new SAT test, content related validity used as an
evidence of the test validity. According to Popham (2014), content validity means “the
extent to which an assessment procedure adequately represents the content of the

curricular aim being measured” (P.103). As stated above, the new SAT test consist of
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58 questions, and since the new SAT test is provided by College Board, the college
Board development committees, experienced educator and subject matter experts
reviewed the new SAT test content. In addition to that, the test reviewed by a group of
Math teachers in the study site, who are experts in international exams like, SAT, SAT
subject, and AP. The second type of validity evidence used in the study was, criterion
related validity. Since SAT exam is taking by more than 2 million students in 190
countries, which is accepted by more than 2000 colleges and Universities. The SAT is
valid to predict students’ grade point average and course grades of college freshmen.
The College Board (2006b) stated, “The SAT gives colleges a more objective way to
evaluate what students know and can do. As the SAT is one of the most well-known
and visible standardized tests in the world. Participants become more experienced over
time. SAT questions testing the student’s skills in the enrolled courses (algebra I,
geometry, algebra I1). The new test design is based on the most current national and
international research on the skills and knowledge needed for success in college and
career. Each academic year, millions of students take the SAT at more than 7,000 test
centers in more than 180 countries. Nearly all four-year colleges and universities in
the U.S., including test-optional institutions, use SAT scores because the SAT is a
reliable measure of college readiness as well as a fair and valid indicator of likely
success in college and career training for students from all backgrounds.(The College
Board 2015). For the redesigned SAT (New SAT 2016 ) , The predictive validity of
the exam , its ability to estimate the likelihood of success in postsecondary education
, IS what makes the exam a valuable part of the admission process in colleges and
universities. The sat has been redesigned to maintain if not strengthen this predictive
validity while accomplishing other aims, such as offering greater insight into student

performance (The College Board 2015).
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3.6 Test Reliability

Test considered as a reliable test if the test items measures what it is supposed
to measure. Internal consistency reliability presents the degree of which each part in
the test is measuring in a consistent way (Popham, 2014). Reliability analysis was

conducted on the test items, and the results were as shown in table 4.

Table 4: Cronbach’s Alpha Coefficients for Subsets and Total Test Items

SKill Cronbach’s Alpha
Heart of Algebra .63
Problem Solving and Data Analysis .58
Passport to Advanced Math 51
Total 71

SPSS used to find the relibility coeficient or Cronbach’s alfa. Alpha of .71 was
obtained for the total test items, included all of the new SAT skills. As noted by Arano-
Ocuaman, a reliability coefficient of 0.70 or higher indicated an acceptable level of

reliability in most educational research (Arano, 2010).

3.7 Procedures

Before starting the implementation of the study, the researcher received a local
permission from the site administrators to conduct the study (see Appendix A). After
receiving the permission from the site administrator, the procedure of the study was
explained clearly to the participants in the study. In order to check the equivalency
between the two groups, new SAT practice test was given to all students in both groups

(experimental and control group).
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The Study was implemented during the second term of the academic year
2015-2016 and was Six weeks in length. During this study, the control group received
normal teaching instruction, while the experimental group received instruction using
the flipped classroom teaching method. In the ordinary class setting, students were
taught concepts during the allotted class time and homework was assigned
accordingly. In the flipped classroom, students received instruction at home (via Khan
Academy New SAT course , teacher made videos, Office mix, etc.) and completed
homework in class. During class time students were able to discuss the assigned New
SAT skill with their teacher and classmates. Before implementing the flipped
classroom, the researcher ensured that each student participant had access to the New
SAT materials through Khan Academy New SAT course or the teacher made videos,
through Office mix. Every teaching week students in the experimental group received
a new link to a new mix. The should watch it before the next lesson, containing a short
quiz to check their understanding, even teacher was able to receive a report about the
duration of time in seeing the readymade videos before the new class (see Appendix

D).

The experimental group taught by flipped classroom instruction received the
online videos links related to the three skills in New SAT test ( Heart of algebra:
https://www.khanacademy.org/test-prep/sat/sat-math-practice/new-sat-heart-of-
algebra/, Problem Solving And Data Analysis: https://www.khanacademy.org/test-
prep/sat/sat-math-practice/new-sat-problem-solving-data-analysis/, and Passport to
Advanced Math: https://www.khanacademy.org/test-prep/sat/sat-math-practice/new-
sat-problem-solving-data-analysis/v/sat-math-g1-easier), the online videos either from
khan Academy (https://www.khanacademy.org/test-prep/sat ) or created by the teacher

to simplify some topics. All videos created using Office Mix software and published
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to the office Mix site (https://mix.office.com/en-us/Home). Teacher was able to find a
full report about student’s views and the duration time of each video students spend it
in learning at home. Teacher’s videos were created using Camtasia Studio 7 software.
Participants were able to see all of the New SAT videos by using their laptops, iPads,
or their smart phones. The number of videos provided by khan academy and teacher
made videos are distributed among the skills of the new SAT test and presented in

table.

After ensured that Internet connection is available at student’s home and they
were able to access to the flipped classroom materials classroom (each student had
Internet access at home and a device which allowed them to view the flipped classroom
instruction (laptop or iPad). Researcher confirmed that students in the flipped
classroom had access to the flipped material by engaging discussion amongst
participating students and the flipped classroom teacher. All students were informed
that the posttest would be after six weeks (at the end of term 2). The pre-and posttest
done at the same time for both groups during the extra curricula activity period in two

sessions (session 1: 25 minutes), and (session 2: 55 minutes).

3.8 Ethical Issues

For ethical considerations, the researcher got an approval for conducting the
research from the school principle and student’s parents. A descripted outline of the study,
starting date, duration, participants, procedure, and the benefits of the study have been sent to
the school administration, during the implementation period; the researcher updated the lead
teacher with the student’s participations and improvements. The participants in the study were

equally treated with the greatest confidentially. At the same time, students received clear
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information about the study. At the end of the study period, the result of the pre- and posttest

distributed to the students with their marks and achievements.

3.9 Data Collection

Data like (the final score — score of Heart of algebra skill, score of Problem
Solving and Data analysis skill, and score of Passport to advanced Math skill) for the
pre-and posttest instruments mentioned before were entered and analyzed by using

SPSS version 23 software.

The pretest data for student’s academic achievement overall and in each part of the
new SAT skills (Heart of Algebra, Problem Solving and Data Analysis, and Passport
to Advanced Math) were examined for normality between the control and treatment
groups. To check the homogeneity between the groups, an independent t-test was
utilized, to determine if there was a difference in the pretest mean between the
experimental and control groups using SPSS. The posttest data for student’s academic
achievement overall and in each part of the new SAT skills (Heart of Algebra, Problem
Solving and Data Analysis, and Passport to Advanced Math) were examined for

differences in the groups’ mean between the experimental and control groups.

To determine if there was a statistically significant difference in the mean
posttest scores between the experimental and control groups, four independent t- tests
were used to analyze student data: the first independent t-test analyzed the academic
achievement overall in both sections ( section 1 and section 2) scores, the second
independent t-test analyzed the achievement in the Heart of Algebra skills Score , the
third independent t-test analyzed the achievement in the Problem Solving and Data

Analysis skills Score, and the fourth independent t-test analyzed the achievement in
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the Passport to Advanced Math skills Score. For this study, the researcher used p<0.05

as the level of significance.

3.10 Summary

This chapter viewed the methodology of the study, which is a quantitative
quasi-experimental design. At the beginning of the chapter, the specification of the
participations was presented, including the academic cluster, their age, and nationality.
The division of the two groups experimental and control group have been presented
also. Then after the description of the study participants, the study instruments were
explained in details, the pretest and posttest containing 58 new SAT skills questions,
divided into two sections, one section without using calculator, and the other one
students can use calculator. Both exams included questions related to the three main
skills in the new SAT exam, Heart of Algebra, Problem Solving and Data Analysis,
and Passport to Advanced Math. The pretest used to check the equivalency between
the two groups before conducting the study. Validity and reliability of the test were
tested, with a result of a valid and reliable test. The procedure of the study was
described, starting from the pretest, followed by the intervention (applying the flipped
classroom instruction with the experimental group), and the study ethical issues, and
ended with the posttest and the result. SPSS version 23 has been used to analyze the

result, using an independent sample t-test.
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Chapter 4: Result

4.1 Chapter Overview

The main purpose of this study was to determine if there was a statistically
significant difference in student academic achievement in the new SAT test score
overall , and in each part of the new SAT skills ( Heart of Algebra, Problem Solving
and Data Analysis , and Passport to Advanced Math) between the eleventh grade
students who received flipped classroom instruction and students who did not. This
chapter presents the results for this study related to the research questions identified
in Chapter one, and concludes with a brief summary of the results. For this
quantitative quasi-experimental design study, IBM SPSS version 23 was used for

statistical analysis.

4.2 Pretest

Before the implementation of the study, the researcher gave the participants in
(the experimental and control groups) to check the equivalency between the two
groups. There were a total of 58 academic achievement items on the pretest contain
the new SAT test skills. Each item on the pretest was worth a single point. If the
student responded correctly to a question, they received a point. Thus, the maximum
number of points a student could receive on the academic achievement items for the
pretest was 58. After the pretest was given to everystudent participant, the researcher
graded each student’s pretest, and entered the data into IBM’s SPSS Statistics, Version
23. An independent t-test was analyzed on the control and experimental groups; and it
was determined that the control group and experimental group were comparable in

ability level. The mean for control group students (M = 18.56, SD = 4.51) was
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comparable to the flipped students (M = 16.68, SD = 4.83). the result is shown in table

5.

Table 5: Descriptive Statistics of the Pretest Total Score

Pretest Total Score  Group N Mean Std.
Deviation
Experimental 39 18.56 4.506
Control 40 16.68 4.833

As seen in Table 6, There was homogeneity of variances for Pretest scores for

experimental and control groups, as assessed by Levene's test for equality of variances

(p = .472).

Table 6: Independent Sample t-test for Student Pretest

Pretest Total
Score

Group F Sig. t df Sig.(2-
tailed)
Equal variances 52 47 1.8 77 .08
assumed
Equal variances 1.8 76.85 .08

not assumed

4.3 Descriptive Statistics for Posttest

To determine if there was a statistically significant difference in the mean

posttest results in student academic achievement in the new SAT overall test, and in

each part of the new SAT skills (Heart of Algebra, Problem Solving and Data Analysis,

and Passport to Advanced Math) between the eleventh grade students who received

flipped classroom instruction and students who did not, posttest data were compared.

Table 7 includes the descriptive statistics of the posttest for the control and

experimental groups. The descriptive statistics for the flipped classroom, instructional

group 1, were as follows: A total of 39 student participants’ posttest scores, which

assessed all of the new SAT skills, included a Mean of 25.26 and a Standard Deviation
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of 3.33; posttest scores which assessed Heart of Algebra skills included a Mean of
10.85 and a Standard Deviation of 2.33, posttest scores which assessed Problem
Solving and Data Analysis skills included a Mean of 4.62 and a Standard Deviation
of 1.248, posttest scores which assessed Passport to Advanced Math skills included a

Mean of 9.97 and a Standard Deviation of 1.86.

The descriptive statistics for the control classroom, instructional group 2, were
as follows: A total of 40 student participants’ posttest scores, which assessed all of the
new SAT skills, included a Mean of 20.78 and a Standard Deviation of 5.47; posttest
scores which assessed Heart of Algebra skills included a Mean of 8.60 and a Standard
Deviation of 2.26, posttest scores which assessed Problem Solving and Data Analysis
skills included a Mean of 4.33 and a Standard Deviation of 1.7, posttest scores which
assessed Passport to Advanced Math skills included a Mean of 7.85 and a Standard

Deviation of 2.33.

Table 7: Descriptive Statistics of the Posttest Score

Std.

Group N Mean Deviation
Total Score of Posttest Experimental 39 25.26 3.330

Control 40 20.78 5.47
Total Score of Heart of Experimental 39 10.85 2.33
Algebra Control 40 8.60 2.26
Total Score of Passportto  Experimental 39 9.79 1.87
Advanced Math Control 40 785 233
Total Score of Problem Experimental 39 4.62 1.25
Solving and Data analysis  Control 1.70

40 4.33
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4.4 Research Question 1
Is there any significant difference in the New SAT achievement between
students who studied in the flipped classroom strategy compare to the ordinary way of

teaching math?

Table 8: Independent Samples t-test for Student Posttest

Levene's Test for

Equality of
Variances
Sig.
(2-
F Sig. t df tailed)
Total Score of Post ~ Equal variances 503 028 4.39 77 000
test assumed
Equal variances not
assumed 441 64.73 .000

Table 8 shows that there exists a difference in the mean between the
experimental (Mean =25.26, N=39, SD 3.33) and the controlled group (Mean=20.78,
N=40, SD 5.47) in the Posttest overall score. There was a statistically significant
difference in mean Posttest score between experimental and control, t(79) = 4.39, p =

.00. There was a statistically significant difference between means (p < .05).

Size effect was calculated using Cohen’s Alfa, d = 0.98, this value represented
a large effect size. Using Cohen's d criteria (Cohen, 1988). As such, a d of 0.80 or
higher constituted a large effect size; an effect size of 0.50 to 0.79 constituted a
moderate effect size; an effect size of 0.20 to 0.49 was regarded as a small effect size;

and a d below 0.20 was regarded as being trivial in nature.



4.5 Research Question 2

37

Is there any significant difference in the New SAT- HEART OF ALGEBRA

skills achievement between students who studied in the flipped classroom strategy

compare to the ordinary way of teaching math?

Table 9: Independent Samples t-test for Student Posttest in Heart of Algebra skills

Levene's Test for
Equality of Variances

Sig. (2-
F Sig. t df  tailed)
Total Score of Post  Equal variances 502 48 134 77 00
test assumed
Equal variances
not assumed 434 76.75 .00

Table 9 shows that there exists a difference in the mean between the experimental

(Mean =10.85, N=39, SD 2.33) and the controlled group (Mean=8.60, N=40, SD 2.26)

in the Posttest Heart of algebra skills score. There was a statistically significant

difference in mean Posttest hear of algebra skills score between experimental and

control, t(79) = 4.34, p = .00. There was a statistically significant difference between

means (p < .05).

4.6 Research Question 3

Is there any significant difference in the New SAT- PROBLEM-SOLVING

AND DATA ANALYSIS skills achievement between students who studied in the

flipped classroom strategy compare to the ordinary way of teaching math?



38

Table 10: Independent Samples t-test for Student Posttest in Problem Solving skills

Levene's Test for
Equality of Variances

Sig. (2-
F Sig.  t df  tailed)

Total Score  Equal variances

of Post test  assumed
Equal variances
not assumed

3.113 082 863 77 .39

867 7159 .39

The results from the independent t-test assuming equal variances were as
follows: t(79) = 0.86. The two groups did not differ statistically with significance of p
= .39. The mean of the scores from the flipped classroom student academic
achievement posttest in problem solving skills items was not significantly different
from the mean of the scores from the ordinary classroom students’ academic

achievement posttest items as noted in Table 10.

4.7 Research Question 4
Is there any significant difference in the New SAT- PASSPORT TO
ADVANCED MATH skills achievement between students who studied in the

flipped classroom strategy compare to the ordinary way of teaching math?
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Table 11: Independent Samples t-test for Student Posttest in Passport to Advanced
Math skills

Levene's Test for

Equality of
Variances
Sig.
(2-
F Sig. t df  tailed)

Total Score of Post Equal variances 2840 096 4092 77 0

test assumed
Equal variances 4104 74.26 00
not assumed 6

Table 11 shows that there exists a difference in the mean between the
experimental (Mean =9.97, N=39, SD 1.87) and the controlled group (Mean=7.85,
N=40, SD 2.33) in the Posttest Passport to Advanced Math skills score. There was a
statistically significant difference in mean Posttest hear of algebra skills score between
experimental and control, t(79) = 4.104, p = .00. There was a statistically significant

difference between means (p < .05).

4.8 Summary of Result

The chapter reported five main results, first, the results of the pretest showed
that the mean of the group taught in the ordinary method group scores were slightly
higher than the mean of the sections taught using flipped methods. for control group
students (M = 18.56, SD = 4.51) was comparable to the flipped students (M = 16.68,
SD = 4.83). The t-test analysis of the pretest overall score (p = .47) showed that the
two groups of the study (experimental group and control group) were equivalence in
term of background in the new SAT Test and its skills. second results focused on the
students’ achievements in the posttest, when flipped classroom instruction has been

implemented. The posttest result showed that the experimental group achieved a



40
higher mean score than the control group on the overall score, even the result of
posttest in Heart of Algebra, and Passport to Advanced Math, showed that the
significant between the two group. But the result in the posttest Problem solving and
Data analysis skills, didn’t show any significant between the two groups, which will

be discuss in details in the coming chapter.
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Chapter 5: Discussion

5.1 Chapter Overview

The main purpose of this study was to determine if there was a statistically
significant difference in student academic achievement in the new SAT test score
overall , and in each part of the new SAT skills ( Heart of Algebra, Problem Solving
and Data Analysis , and Passport to Advanced Math) between the eleventh grade
students who received flipped classroom instruction and students who did not. This
chapter discuss the results of the data presented in chapter 4. It also discusses the
results in relation to the literature review (the previous research studies results
presented in chapter 2). The chapter will discuss also limitations of the study. In
addition to that the chapter will discuss the implication of the result for practice,

followed by recommendations for further research.

5.2 Discussion of The Result

5.2.1 Student’s Overall Score in the Pre- and Posttest

Data related to the post-test, which took place after implementation of the
intervention with the experimental group was presented in chapter 4. The comparison
between the experimental and the control groups’ performances on the post-test
showed that the experimental group achieved a higher mean score than the control
group on the overall score. An independent t-test analysis was found to be statistically
significant t(79) = 4.387, p =.000.This result presented the effectiveness of the flipped
classroom instruction in teaching new SAT skills overall, this significant differences
between the two groups may be because the experimental group had the chance to
practice more and they had the chance to interact more with their teachers and their

friends , they shared their experience in each SAT questions during the face to face
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class time.at the same time the control group received the same practice materials like
(new SAT 2016 Practice book and 2 practice tests with answer key ), but they couldn’t
be able to cover more questions at home, they already had another homework related
to the algebra 2 curriculum , and they have different tasks for other subjects , when the
teacher gave them some questions as a homework , the majority of the students left it
back to the teacher for explanation , they needs to interact with teacher to simplify the
questions. Also the variety of the online videos (khan academy readymade videos or
teacher made videos) helped students to understand more and practice more inside the

class.

5.2.2 Student’s Score in the Posttest —-Heart of Algebra Skills

Result related to the Heart of Algebra skills in the posttest showed that the
mean of the experimental group taught in the flipped classroom instruction scores were
significant compare to the mean of the control group taught using ordinary methods.
An independent t-test indicates that the difference is statistically significant in the Heat
of Algebra skills score, t(79) = 4.343, p = .000. This result can be explained as the
student’s background in the Heart of Algebra skills was good, students used the videos
to refresh their minds with the previous algebra 1 concepts like (solving, interpreting,
graphing linear of equations and inequalities — system of linear equations and
inequalities) , which teaching those concepts talk place in grade 7 to 9, in other word
Heart of Algebra skills were the basics, and students used to use the basics in every
math lessons. Flipped classroom had a positive impact in teaching Heart of Algebra
skills. For example, solving linear equation or inequality level, is not like dealing with
problem solving questions, which needs a multi steps procedure. Another reason, it

could be the level of the questions presented through the video were easy to
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understand, like https://www.khanacademy.org/test-prep/sat/sat-math-practice/new-

sat-heart-of-algebra/.

5.2.3 Student’s Score in the Posttest —Problem Solving and Data Analysis

Result related to the Problem Solving and Data Analysis skills in the posttest
showed that there was no significant difference between the two groups (experimental
group and control group mean score in the Problem Solving and Data Analysis, The
results from the independent t-test assuming equal variances were as follows: t(79) =
0.863. The two groups did not differ statistically with significance of p = .391. This
result can be explained as the Problem Solving skills need more practices, not only in
solving the questions, teacher should teach students how to deal with a problem solving
questions, students should learn a variety of techniques in solving a problem solving
questions, this will not happen through the posted video in the flipped classroom
instruction, students found the posted videos not useful at all as a preparation for the
next class, because each question in problem solving skills had an idea, which means
the videos trained students in specific type of questions not in how to deal with problem

solving skills questions.

However, these finding was confirmed by Results of Program for International
Students Assessment (PISA2012), which showed that students’ scores in Problem
Solving in Singapore, Korea, and Japan are higher than students in all other
participating countries. The UAE ranked in problem Solving was 40 among the 44
participants with a score of 411. Female result was better than male results in all
domains, but there were no significant differences between males and females result
in math, and the lowest score for both of males and females was in problem solving.

(OECD, 2014). So there was a wide difference between the student’s abilities in
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solving problem solving skills among the countries, this differences may be because
of the curriculum assigned for the students is not enforcing the problem solving skills
and real life situation.it should cover a non-routine problem in real life context.
Comparing the problem solving skills in the new SAT with the classroom applications,
teachers should prepare students to be a problem solver, and critical thinker not only
understanding the basics. Including the research site, many students were performing
very well in the school based quizzes, but they didn’t perform the same in the
international exams, which contain a verity skill, for this reason teachers should have
focused more in problem solving, and it’s not only in teaching, it should be also in

student’s assessment.

5.2.4 Student’s Score in the Posttest —Passport to Advanced Math Skills

Result related to the Passport to Advanced Math skills in the posttest showed
that the mean of the experimental group taught in the flipped classroom instruction
scores were significant than the mean of the control group taught using ordinary
methods., t(79) = 4.092, p =.000. This significant differences happened in Passport to
Advanced math and not happened in problem solving skills because, Passport to
Advanced Math covering mostly the algebra 2 concepts like (solving, and interpreting
quadratic equations, operations with polynomial and rational functions, exponential
functions, ...)

Those algebra 2 concepts were taught to the students recently in grade 11, and
they had a chance to practice more before the implementation of the study. For
example, the Passport to Advanced Math skills, included the quadratic functions,
exponential functions, logarithmic functions, and the many other skills as mentioned

in chapter 3, which is aligned with the common core standards of algebra 2.
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5.3 Discussion of The Result in Relation to the Literature Review

Related to the literature review in chapter 2, many studies presented a positive
impact in student’s achievements when the studied by flipped classroom such as Love
et all, 2013. This study found that the average change in score for the students in the
flipped section was significantly greater than for those in the ordinary section (p <
0.034). When comparing the third exam to the first exam, the average change in score
for those in the flipped classroom section was again significantly greater than for those

in the ordinary section (p < 0.012).

Studies like conducted in the effect of using flipped classroom in teaching
mathematics, like Quint, 2015, and Martin, 2015, were conducted in college of algebra
and Calculus. The result showed a positive impact of the flipped classroom, which will
explain why there were a significant in Heart of Algebra skills, and passport to

Advanced Math between the two groups, and no significant in problem solving skills.

Another study showed a significant difference, study conducted by Mireille
Farah (2014) in the Applied Technology High School (ATHS) in United Arab
Emirates, she found that there was a statistically significant differences between the
mean scores in favor of the students in the experimental group. Furthermore, the results
showed that this improvement in the writing performance is largely attributable to the
Flipped Instruction method of teaching. Students’ attitudes towards the Flipped

Instruction proved to be equally favorable.

Those studies were matching with the research study result in all of the study
questions except the problem solving skills part, the research study showed there was
no significant difference between the experimental group and control group like the

study of Johnson and Renner (2012), this study found that there was no significant
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difference between the two groups of the secondary computer applications course
among six weeks. The similarity between this research and the research study is the
duration of the flipped classroom instruction course, which is six weeks only. Which
not enough to train students through flipped classroom instruction in computer
applications like a problem solving skills in the research study. Finally, the result of
this study showed that using online videos in a flipped classroom, may not help the
students to understand the hard concepts at home, which need an instructor-modeled
problem on the board, seeing math videos online at home will create a lack of face-to

face interaction, which will affect the students’ understanding ( Mazza , 2015).

5.4 Recommendations and Suggestions for Further Research

As mentioned before, some studies showed that flipped classroom instruction
could improve students’ achievements compared with the ordinary classroom
instruction, on the other hand some studies showed that, the flipped classroom
couldn’t. As a conclusion from the research study and the literature review of flipped
classroom studies, there are many factors could affect the result of applying flipped
classroom instruction, like the teacher’s readiness and teacher’s qualifications, the
content, the quality of the videos, the in-class activities, and the student’s commitment
of seeing the videos before the lesson. This study may help teachers in the research
site for planning and flipping some of their lesson to catch up with curriculum pacing,
it may help also in the intervention plans of the weak students, teachers can use flipped
classroom to improve the level of students, at the same time teachers teaching
international exam concepts like SAT, AP calculus can use flipped classroom

instruction to increase the amount of practice questions.



I recommend to any educator who is going to implement a flipped

classroom the following suggestions.

Teacher may use flipped classroom instruction as a part of intervention
plans: In many educational field, including the research site, teachers
looking for the best practice to improve the level of the weak students, or
student who are failed in any, exam, or students who need an extra support.
Teachers can use a flipped classroom instruction or in-class flipped
classroom instruction to help students understand the concepts and also to
review the lessons before their exams.

Schools can create an international exam committee, to prepare
students for any international exam using flipped classroom
instruction: This committee will consist members who are teaching
international exams practices like SAT, AP, ..., and encourage them to
prepare their videos and put it in a video bank, for example SAT practice
video bank, will contain different ideas, and different skills, which will
allow any teacher to use it in flipped classroom instructions.

Provide a professional development course for the teachers and
students before applying the flipped classroom instruction: One of the
very important part in flipping the classroom is teachers and students should
be ready, teachers should be ready for creating videos and activities, students
should have trained how to see the video. And how to use the content
delivered by the video in understanding the main concepts.

Increase the communication between the administrators, teachers, students,

and parents: Before the implementation of any flipped classroom instruction

47
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teachers should explain to the administrators, parents, and students the
purpose of using flipped classroom instruction in teaching.

Increase the duration of the study: as a suggestion for any further research
implementation flipped classroom periods should be increased, students will
be familiar with flipped classroom and even the result will be more reliable.
Use flipped classroom in teaching the basics: as a suggestion for the
curriculum developers, when they are creating the curriculum documents,
which include the unit plan and activates (curriculum mapping), they can
assign the flipped classroom instructions as a choice of teaching the basics
in each unit, or during the review lesson, in order to save more time for

teaching the higher order thinking skills in mathematics.
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Appendix A — New SAT Test Specifications

SAT MATHTEST CONTENT SPECIFICATIONS

Tima Allotied &0 minurtas.

Calodabor Portion 55 minutes

Ho-Cakoulator Porion 25 minubes

Humbar Ferrantaga of bast

Total hams 52 questions W%
Muddpls Choico (MC, 4 oplions) 45 guastions )
Etudant-Froduced Responss: [EPA—grid-in 13 questions %
Comtribugon of Mems o Sebeions
Heart of Algabra 13 questions. %

Analyang and foantly soiving Inesr equstions and

qmtnr.ru-.l-'i:lflnnr-nq.nﬂuu

Craating linaar equations and Inequalties fo

reprasant relabonships Detwsan quantibes and bo

solve problams

Undarstanding and wsing the relaborship betanan

lingar equatbions and inejezliies and ther graphs o

solva protlams
Frobdam Botving and Data Analyss 17 quesstions 0%

Croating and analyzing relationships using ratios,

proporlional relaticrships, pejoentages, and units

Rapresanting and analynng quantiative data

Finding and appitying probabilibes in conbext
Fassport 1o Advanced Math 16 questions 2E%

Idaniiiying and creating equivalen sigabraic

[hea g2 totay

Craating, anakyzing, and feently solving quadratic

and other nonlinesr squations

Craating, usineg. and graphing exporsnbal, guadratic,

and other nonlinesr funciions
Additionzl Topkcs In Math® B quastions 0%

Solwing problems relaied bo arsa and voluma

calolations in comient

Applying definitions and theorsms miaied o linas,
angles, Fangles, and circles

Workdng with right briangles, B unit circla, and
trigonomatric functions
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Appendix C — Pretest

Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

DIRECTIONS

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

[ REFERENCE |
¢ 45 5
| 2x 60° s 5Y2
w ih b £ Jx
H 30° 45°
b a x-\lﬁ 3
A=nar? A=fw A =%bh F=at+ b’ Special Right Triangles
C=2xr
= == -1y
wh V=nrlh 3 3;;1' h 3 wh

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2.
The sum of the measures in degrees of the angles of a triangle is 180.
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If 5x+ & = 10, what is the value of 10x+ 3 7

A) 4
Bl 9
c) 1
M 20

x+y=10
Jx-2y=10

Which of the following ordered pairs (x, ¥} satisfies
the system of equations above?
A) (3,-2)
B} (2,-2)
C) (-2.2)
o) (-2.-2)

61

)= 3

A landscaping company estimates the price of a job,
in dollars, using the expression 60 + 12nk, where n
is the number of landscapers who will be working
and k is the total number of hours the job will take
using n landscapers. Which of the following is the
best interpretation of the number 12 in the
expression?

A) The company charges 512 per hour for each
landscaper.

Bl A minimum of 12 landscapers will work on
each joh.

) The price of every job increases by
%12 every houar.

D) Each landscaper works 12 hours a day.

9a* 3 12a7b" + 45°

Which of the following is equivalent to the
expression shown above?

A) (3al 425
B) (3a+28)
C) (9a? + 467
D) (9a+4b)*
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3 3

7

| E— I

2% 417 -x =10 Na
Y If = =" x> 1, and o+ b =2, what is the value

- =
If k>0 and x =7 in the equation above, what is the e
valueof k 7 h
ofa-b?
A) 2
B) 3 A) 3
C) o4 Bl 14
o5 C) 1s
D) 18

y a

,f: nd = 360
/,/’//‘ (0.2 _#_ﬂ_,k The measure A, in degrees, of an exterior angle of a
1-5,0) [ (p.0) * na'_gula: polygon is related to the number of sides, n,
' of the polygon by the formula above. If the measure
of an exterior angle of a regular polygon is greater
0, -4 than 50°, what is the greatest number of sides it
can have?
Al 5
In the xp-plane above, line # is parallel toline & Bl &
What is the value of p ? C.1 -
A) 4 D) 8
B &5
Cl B

v 1o
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The graph of a line in the xy-plane has slope 2 and
contains the point (1, 8). The graph of a second line
passes through the points {1,2) and (2,13 [fthe
two lines imtersect at the point (@, &), what is the
vahseof @+ & ?

Al 4

By 3

Cl -1

o -4
10|

‘Which of the following equeations has a graph in the
xy-plane for which ¥ is always greater than or equal
to-11%

A) y=|x|-2
B) y=x'-12
C) y=(x-2¢
D) y=x'-2

63

3

11 ]
Which of the following complex numbers is
3-5i —
uivalent to T(Note:i=+-1)
“ B+ 20 : A
350
Ay —-—
) 8 12
350
B) —+
i ]
Cl —-
M M
D'I ; 231
M M
F
R=
N+F

A website uses the formula above to calowlate a
seller’s rating, K, based on the mumber of favorable
reviews, F, and unfavorable reviews, N. Which of
the following expresses the number of favorable
reviews in terms of the other varables?

RN
i B

BN
By F=——
) 1-R

N
C) F=——
] 1-R

N
D) F=—
S
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What is the sum of all values of w that satisfy The expression Lx-2 is equivalent to which of the
Eml—IEm+E=EIE‘ x+3
Al -8 following?
BY —443 ) 5-2
| ' 3
Cl 443
-
0} 3 B) 5-—
' 3
2
) 5-
X+3
Dy &5- 17
X+ 3

A radioactive substance decays at an annuoal rate of
13 percent. If the initial amount of the substance is
325 grams, which of the following functions. f
models the remaining amount of the substance, in
grams, | years later?

A) i) = 325(0.87)
B) Fif) = 325(0.13)'
C) fif) = 0.87(325)
D) fit) = 0.13(325)"
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The sales manager of a company awarded a total of
33000 in bonuses to the most productive salespeople.
The bonuses were awarded in amounts of $250 or
4750, If at least one $250 bonus and at least one 5750
bonus were awarded, what is one possible number of
5250 bonuses awarded?

Ixi3x+5)+ MixsSl=axl s by

In the equation above, a, & and ¢ are constants. If

the equation is true for all values of x, what is the
value of b 7

In the fipure above, AE || CD and segment AD
intersects segment CF at B. What is the length of
segrment CF ¥

65
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N

In the xy-plane above, O is the center of the circle,

and the measure of £ AOB is — radians. What is
a

the value of @ 7

.

ac+ by =12
2x+ By =60

In the system of equations above, a and b are
constants. If the system has infinitely many

. . .
solutions, what is the value of n 4
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Math Test - Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONE

For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38,
solve the problem and enter wour answer in the grid on the answer sheet. Please refer to
the directions before question 21 on how to enter your answers in the grid. You may use
any available space im your test booklet for scratch work.

1. The wse of a calculator is permitted.

2. Al wariables and expressions wsed represent real numbers unless otherwise indicated.
3. Figures prowided in this test are drawmn to scale unless otherwise indicated.

4. All figures lie im a plane unless otherwise indicated.

L. Unless othenwize indicated, the domain of & given function £ is the set of all real numbers x for
which fx) is a real number.

b a P E]
A=mrt A=iw A =%bh E=a+ b Special Right Triangles
C=2er
h T
'F: e
[ — [
V= fwh V=nrh v =%J'rr3 ¥ =%m—1.fr v =—;F wh

The number of degrees of arcin a drde is 360.
The number of radians of arc ina crde is 23
The sum of the measures in degrees of the angles of a triangle is 180,
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A musician has a new song available for
downloading or streaming. The musician earns
50.09 each time the song is downloaded and $0.002
each time the song is streamed. Which of the
following expressions represents the amount, in
dollars, that the musician earns if the song is
downloaded o times and streamed s times?

A) 0.002d +0.09s
B} 0.002d—0.095
C} 0.09d + 0.0025
I¥) 0,094 - 0.002s

2

A guality control mansger at a factory selects

7 lightbulbs at random for inspection out of every
400 lightbulbs produced. At this rate, how many
lightbulbs will be inspected if the factory produces
20,000 lightbulbs?

A) 300

B) 350

] 400

I 450

f=24+35m

One end of a spring is attached to a ceiling. When an
object of mass m kilograms is attached to the other
end of the spring, the spring stretches to a length of
£ centimeters as shown in the equation above. What
is m when # is737

Al 14
By 277
Cy 73
D) 2795
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Questions 4 and 5 refer to the following information.

The amount of money a performer earns is directly
proportional to the number of people attending the
performance. The performer earns $120 at a
performance where 8 people attend.

How much money will the performer earn when
20 people attend a performance?

A) 5960

B) 5480

) 5300

) S240

The performer uses 43% of the money earned to pay
the costs involved in putting on each performance.
The rest of the money earned is the performer’s
profit. What is the profit the performer makes at a
performance where 8 people attend?

A) 551480

B} %57.00

) S6E.40

D) &77.00

69
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When 4 times the number x is added to 12, the

result is 8. What number results when 2 imes x is
added to 7 #

A) -1
Bl 5
c) 8
oy o9

¥= x—6x+8
The equation above represents a parabola in the
xy-plane. Which of the following equivalent forms of
the equation displays the x-intercepts of the parabola
as constants or coefficients?
A) y-B=-x"—6x
Bl y+1=(x-3"
C) y=xix-61+8
D) y={x—2Hx-4)
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In 2 video game, each player starts the game with

k points and loses 2 points each time a task is not
complated. 1f a player who geins no additional
points and fzils to complete 100 tasks has 2 soore of
100 points, what is the value of & ?

A D
By 150
C) 250
o 400

A worker uses a forklift to move boxes that weigh
either 40 pounds or 45 pounds each. Let x bethe
number of 40-poumnd boxes and ¥ be the number of
a5-pound boxes. The forklift can carmy up to either
45 boxes or a weight of 2,400 pounds. Which of the
following systems of inegualities represents this
relationship?

40x + 65y < 2

L X+ysds

400+ 65y = 45
I+ysl

I+ysl

D) 1 g0x + 65y < 2

70
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A function [ satisfies fi{2) =3 and fi3) =5 A
function g satisfies g{3) =2 and g5) = & What is
the value of fig(3)) ¥

Al
B)
-
[1}]

[~ T R T

Number of hours Tony plans to rezd the

novel per day 3
Mumber of parts in the novel L]
Number of chapters in the nowel 234
Number of words Tony reads per minute 250
Mumber of pages in the nowvel 1078
MNumber of words in the nowvel 349,168

Tony is planning to read 2 novel. The table above
shows information about the novel, Tony's reading
spead, and the amount of time he plans to spend
reading the novel ezch day. [f Tony reads a2t the rates
given in the tabls, which of the following is closest to
the mumber of days it would take Tooy to read the
entire novel?

Al 6
B B
C} 13
oy 324
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On January 1, 2000, there were 175,000 tons of trash Miles Traveled by Air Passengers
in a landfill that had a capacity of 325,000 tons. Each in Country X, 1960 to 2005
vear since then, the amount of trash in the landfill S &00
increased by 7,500 tons. If ¥ represents the time, in E 00 -
vears, after Januwary 1, 2000, which of the following £ _°
inequalities describes the set of years where the i f:: 400
lamdfill is at or above capacity? Z = 300 =
T Z 00
A) 325,000 — 7,500 < 3 - =
B) 325,000 = 7,500y g 100 — -T’
— = 0 T T
C) 150,000 = 7500 1960 1970 1980 1990 2000 2010
D0 175,000+ 7500y = 325,000 Year

According to the line of best fit in the scatterplot
abawve, which of the following best approximates the
year in which the number of miles traveled by air
passengers in Country X was estimated to be

550 billion?
m Al 1997
A researcher conducted a survey to determine B) 000
whether people in a certain large town prefer ) 2003
watching sports on television to attending the 0y 2008

sporting event. The researcher asked 117 people who
visited a local restaurant on a Saturday, and 7 people
refused to respond. Which of the following factors
makes it least likely that a reliable conclusion can be

drawn about the sports-watching preferences of all
people in the town?

A) Sample size

B} Population size

)} The number of people who refused to respond
) Where the survey was given
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The distance traveled by Earth in one orbit around
the Sun is about 530,000,000 miles. Earth makes

one complete orbit around the Sun in one year. Of
the following, which is closest to the average speed of
Earth, in miles per hour, as it orbits the Sun?

A) 66,000

B} 93,000

C} 210,000

) 420,000

Results on the Bar Exam of Law School Graduates

Passed | Did not pass
bar exam bar exam

Took review course 13 82
D]I:!. not take 7 93
TEViEW COUTsE

The table above summarizes the results of 200 law
school graduates who took the bar exam. If one of
the surveyed graduates who passed the bar exam is
chosen at random for an interview, what is the

probability that the person chosen did not take the

review course?

A)

E)

C)

hg"|-4 §|H Bl Rl=

m
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The atomic weight of an unknown element, in
atomic mass units (amu), is approximately 20% less
than that of calcium. The atomic weight of calcium
is 40 amu. Which of the following best approximates
the atomic weight, in amu, of the unknown element?

A) 8
Bl 0
c) 312
D) 48

A survey was taken of the value of homes in a county,
and it was found that the mean home value was
$165,000 and the median home value was $125,000.
Which of the following situations could explain the
difference between the mean and median home
values in the county?

A) The homes have values that are close to each
other.

B) There are a few homes that are valued much less
than the rest.

C) There are a few homes that are valued much
maore than the rest.

D) Many of the homes have values between
$125,0000 and $165,000.
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M El
ﬁufnm;;? and 20 to the following Based on the survey data, which of the following
i miost accurately compares the expected total number
A sociologist chose 300 students at random from each of of students with 4 siblings at the two schools?
two schools and asked each student how many siblings he
or she has. The results are shown in the table below. A) The total number of students with 4 siblings is
L expected to be equal at the two schools,
Students’ Sibling Survey B) The total number of students with 4 siblings at
Wumberof | Lincoln | Washington Liln.cﬂn Scl'bml]is acpocl ted to be 30 more than at
siblings | School | School Washington Schaool.
) The total number of students with 4 siblings at
] 120 140 Washington School is expected to be 30 more
: - " than at Lincoln School.
[} The total number of students with 4 siblings at
2 &0 30 Washington School is expected to be 0 more
than at Lincoln School.
3 30 10
4 10 10 "
There are a total of 2,400 studenis at Lincoln School and
3,300 students at Washington School.
What is the median number of siblings for all the
students surveyed? m
A) D A project manager estimates that a project will take
B 1 x hours to complete, where x = 100, The goal is for
o) 2 the estimate to be within 10 hours of the time it will
D 3 actually take to complete the project. If the manager

mieets the poal and it takes ¥ hours to complete the
project, which of the following inequalities
represents the relationship between the estimated
timie and the actual completion time?

Al x+yp=10

Bl y=x+10

C) y=x-10

D) -l0<y-x< 10
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v 3
stions 22 and 23 refer to the followi
mrm::m @ r ® na For the same signal emitted by a radio antenna,
Observer A measures its intensity to be 16 times the
I= r intensity measured by Observer B. The distance of
T A Observer A from the radio antenna is what fraction
i ) ) ) of the distance of Observer B from the radio
At alarpe distance r from a radio antenna, the intensity antenna?
of the radio signal [ is related to the power of the ’
signal P by the formula above. 1
Al —
4
E B L
Which of the following expresses the square of the 16
distance from the radio antenna in terms of the 1
intensity of the radio signal and the power of the <l 1
signal?
1
2 IP D) =
A) rr=— 256
’ 4m
2 P
B T — .‘.
e
4nl
C) =0
I
2
D r=—
ST

.['2+_}'1+4_[—2_}'=-|
The equation of a circle in the xy-plane is shown
above. What is the radius of the circle?
A) 2
Bl 3
) o4
D) 9
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The graph of the linear fanction f has intercepts at
(2,0} and (0,F) in the xpplane. W a+ k=0 and
a # b, which of the following is true about the slope
of the graph of f7

Al Itis positive,

B} [Itis negative.

C) It equals zera.

) Itis andefined.

et

)

The complete graph of the functon [ is shown in the
xy-phne above. Which of the following are
equal to 1 7

L f{-4)

3}
IL f[E.i
ML fi3)

A) lonky

B] [and I only
C} Il and 111 andy
D) LI and M

75
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Temperature (M)
B x &8

0 10 3 30 40 50 &0 7O

Time (minmbes)

Two samples of water of squal mass are heated 1o

£ degrees Celsins (*C). One sample is poured into
an insulated container, and the other sample is
poured into 2 non-insalated container. The smples
are then left for 70 minwtes to cool in 2 room having
atemperature of 25°C. The graph above shows the
temperature of sach sample at 10-minwte intervals.
Which of the following statements correctly
compares the average rates at which the temperatures

of the two samples changs?

A) Inevery 10-minute interval, the magnitude of
the rate af change of temperature of the
insulated mmple is greater than that of the
non-insulated sammple

B] Inevery 10-minute interval, the magnitude of
the rate af change of temperature of the
non-insulated sample is greater than that af the
insulated mmple.

C} Inthe intervals from 0 to 10 minetes and from
10 b 30 minutes, the rates of change of
temperature af the inselated sample are of
greater magnitude, whereas in the intervals from
40 to 50 minmtes and from 50 to &) minutes, the
rates of change of temperature of the
non-insulated sample are of greater magnitude.

¥ Inthe intervals from O to 10 minetes and from
L0 b 20 minmtes, the rates of change of
temperature of the non-insalated sample are of
greater magnitude, whareas in the intervals from
40 to 5 minmates and from 50 to &) minutes, the
rates of change of temperaturs of the inswlated
sample are of greater magnitude.
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Ini the xy-plane abowe, ABCD is a sqoare and

point E is the center of the square. The coordinates
of points © and E are (7,2) and (1,00,
respectively. Which of the following is an equation
of the ine that passes through points B and D ?

A) y=-3x-1
B} p=-3lz-1)
Cl : i
y=-7x+
D} y=-—x-1
y=-3%
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y=13

p=ax + b

In the system of equations above, a and b are
constants. Far which of the following values of a
and b does the system of eguations have exactly two
real solutions?

Al a=-2,bh=2
Bl a==2,bh=4
C) a=2 bh=4
D) a=4, b=3

' The figure abowe shows a regular heragon with sides
of length a and a square with sides of length @ If
the area of the hexagon is 384.)3 square inches,

i what is the area, in square inches, of the square?

E A) 256

I B) 152

E ) 6443

i D) 1643
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A coastal geologist estimates that a certain country’s
beaches are eroding at a rate of 1.5 feet per vear.
According to the geologist's estimate, how long will it
take, in years, for the country’s beaches (o erode by

21 fieet?

If b howrs and 30 minutes is equal to 450 minutes,
what is the vahse of & ¥

4

In the xy-plane, the point (3,6} lies on the graph of
the function fix) = 3x” — bx + 12. What is the value
of b ?

Inone semester, Dowg and Laura spent a combined
250 hours in the tutoring lab. If Doug spent 40 more
hiowrs in the lab than Laura did, how many howrs did
Lawra spend in the lah?
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m=18+ 15

Jane made an initial deposit (o 3 savings account.
Each week thereafter she deposited a fived amount
to the account. The equation above models the
amount @, in dollars, that Jane has deposited after
[ weekly deposits. According to the maodel, how
many dollars was Jane's initial deposit? (Disregard
the % sign when gridding your answer.)

78

In the figure above, point O is the center of the
circle, line segments LM and MN are tangent to the
circle at points L and N, respectively, and the
segments intersect at point M as shown. [f the
circumference of the crcle is 96, what is the length of
minor arc LN 7
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Cuestions 37 and 38 refer to the following
information.
A botandst is cultivating a rare species of plant ina
controlled environment and currently has 3000 of these
plants. The population of this species that the botanist
expects to grow next Year, Noag yer. can be estimated
from the number of plants this year, Nipis pear. by the
aqeation below.

[ Mg }

1 year §

'M:ﬂﬂl. vear = HIJ'.u year + DI{""I'UHJ ’wji I - T-.

The constant K in this formula is the number of plants
the environment is able o support

According to the formula, what will be the number of
plants two years from now if K = 4000 ¥ (Round
your answer to the nearest whole number. )

4

Thi botanist would like to increase the number of
plants that the environment can support so that the
population of the species will increase more rapidly.
If the botanist's goal is that the number of plants will
increase from 3000 this year to 3340 next year, how
many plants must the modified environment

support?
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Appendix D — Posttest

Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turnto Section 2 of your answer sheet to answer the questions in this section.

For questions 1-15, solve aach probiem, choasa the bast answer from the choloes
provided, and f1ll in the comesponding clrcke on your answer sheet. For qu estions 16-20,
salve the problem and enter your answer In the grid on the answer sheet. Pleasa refer to
the directions befgns question 16 on how o entar your answers In the grd. You may use
arny avallable space In your test baoklet for scratch work.

1. The use of a calcutor ks mot permitted.

2. All variablas and E'l.FI-I'ESEtII'IE- Lsed I'E'FI'EEE'ﬂt regl numbars unless ofhanwise Indicated
3. Figures provided In this test are drawm to 5Cake unless othenwise Indicated.

4. &ll figures e in 2 plane undess otheradse Indlcated.

5. Unless otherwise indicated, the domaln of a ghsen function £ s the sst of all real numbsers x for
wiilch ) Is a real numiber.

=l
— |k
f —
V=rfwh V=mrh

The number of degrees of arc In a droe 15 360
The number of radlans of ar In 2 circle s 2
The sum of the measures In degrees of the angles of a triangle 5 180,
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3 )= 3

[ =
Which of the following expressions is equal to 0 for i x
some valusof x 7 . _1_,"5'
Al [x-1]-1 dp+1)=x
B) |x+1]+1 If {x, ¥} s the salution to the systemn of equations
H abowve, what i:ﬂa:t:ﬂu:acl’_:.r':‘
C) |1-x|+1 g o -
D) |x—1]+1 .
oy o12
: o) 24
E ‘
3
f[ri:]=ix+!? i n
In the function above, b is a constane. I f6) =7, : . .
what is the valoe of f{-2) 2 : If filxd = -2x+5 whatis f{-3x) equal eo?
Al -5 A) —fx-5
B} -2 E Bl &x+5
I € x-S
: D) 6x*-15x

oy 7
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Zr s 1dx+ 1)
Which of the following is equivalent to the
expression above?
A) 45x
Bl 2dx®+3
C) 24x®+18x+3
D) 18xX+6&

H 3

While preparing to run a marathon, Amelia created a
training schedule in which the distance of her longest
run every week increased by a constant amount. If
Amelia's training schedule requires that her longest
run in week 4 is a distance of 8 miles and her ingest
run in wesk 16 is 2 distance of 26 miles, which of the
following best describes how the distance Amelia
runs changes betwesn week 4 and wesk 16 of her
training schedule?
A) Amelia increases the distance of her longest run
b 0U5 miles each weak

B) Amelia increases the distance of her longest run
by 2 miles each week.

C Amelia increases the distance of her longest run
by 2 miles every 3 weeks.

0} Amelia increases the distance of her longest run
by 1.5 miles each weak

82
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3 )= 3

Mdthetd]m.gqu:mnmm—prmunhme ! I:I_.r+5 = 10, what is the valae of ¢ 7
that is paralld o the line with squation ] -5
y=-3xsd?
L ow=E
A) 6x+2y=15 1
B} 3x-y=T7 ]
} 3x-y B 5
Cl Zx-3y==6 ]
D) x+3p=1 o I
] 2
55
] o —
i ] 9

Jr—a=x—-4 .
If a = 2, what is the solution set of the squation , m
aborve? :
A) 13,8 x=1y+5
B) {2 ¥={2x-3x+9)
L How many ordered pairs (x, ¥) satisfy the systemn af
§ equations shown abowe?
o {6l i
A) 0
B 1
‘ ) 2

D) Infnitedy many
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Een and Paul each ordered a sandwich at a
restaurant. The price of Ken's sandwich was

x dollars, and the price of Paul's sandwich was £1
mare than the price of Ken's sandwich. If Ben and
Paul split the cost of the mndwiches evenly and each
paid a 20% tip, which of the following expressions
represents the amount, in dollars, sach of them paid?

[Assume thers is no mles tax. )
Al 02x+02
B 05x+0.]
C) 12+ 06
D} 2dx+12
¥

7=t

-LOf\ o (L. O}
y=glx)

The functions f and g defined by fix) = 82— 2
and glx) = -Bx® + 2, are graphed in the xy-plane
ghowve. The graphs of f and g intersect at the points
(k,0) and -k, 0). What is the value of k ?

1
Al 4

1
Bl F

ool

B-i

3-2
If the expression above is rewritben in the form
@+ bi, where @ and b are real numbers, what is the
value af @ ? (Noge: = /-1

Al 12

E
Bl T
{4 ]

11
] =

x:—i:l::Ip

In the quadratic equation above, & and p are
constants. What are the solutions for x 7

|
k“s2
Al .'l.'=—"-i—.'|I ¥
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shelf
";,"' ':QI E In the triangle above, the sine of =° is 046, What is

the cosine of 3* 7

[i.mhn.':-n.l:rin.ngu]n.r :hdf:yﬂmﬂmm&ﬁtnh'u :
showerhead. The tota] height of the system is :
18 inches, and there are three paralle] shelves as
shown above. What is the mazimum height, in i
inches, of a shampoo bottle that can stand uprighton
the middle shelf? '

-3
x-5x +2x-10=0
Far what real valwe of x is the squation abowe true?




3

=Ix+dy=1
fx+3p=15

I {x, ¥} is the solution to the system of squations
ahove, what is the value of x 7
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31

The mesosphere is the layer of Earth's atmosphere
batwesn 50 kilometers and &5 kilometers ahove
Earth's surface. At a distance of 50 kilometers from
Earth's surface, the temperature in the mesosphere is
=5 Celgns, and at a distance of 80 klometers from
Earth's surface, the temperaturs in the mesosphers is
—-B0" Celsius. For every additional 10 kilometers
from Earth's sarface, the temperatare in the
mesosphere decreases by &% Celsius, where & isa
constant. What is the vabae of & 7
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section & of your answer sheet to answer the questions in this sectlon.

For questions 1-30, sofve aach problem, choosa the bast answer fram the chaloes
provided, and flll in the commesponding droke on your answer sheet. For questions 31-38,
salve the problem and enter your answer In the gid on the answer sheet. Pleasa reder o
the directlons before question 31 an how o enter your answers In the grid. You may uss
any avallable space In your test booklet for scratch wor

1. The use of a calculiator ks penmitted.

2. All varlabies and expressions used represant real numbers unless athenwlse Indicated.
3. Figures prowided In thils test are drawm to 5cake unless othenwise Indicated.

4_ &ll figures lie in 2 plane unless othersdse Indicated.

5. Unless otherwlse indicated, the domaln of 2 ghen function £ s the sat of all real numbers x for
wiilch [x} 15 2 real numiber.

| REFERENCE
G A D 29 DX

Ix
D G
b J."-E
A =gl A=fw ..-1.=7I'HE =gt + bt Special Right Triangles
C=1ur -
s A
]
W - : W
£ ¢
V=fwh V =rxrih ¥ =%_‘?} ¥ =%_.|-_|-1,F| v =%f'ﬂ-‘k

The mumber of degrees of arc In a droe s 360,
The mumber of radlans of arc In acircle |s 2z

The =um of the measures in degrees of the angles of a triangle & 180
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The monthly membership fee for an online television
and movie servics s $0.80. The cost an.izw:i.ng
television shows online is indluded in the
membership fes, but there is an additional fee

of $1_50 to rent sach movie online. For one morth,
Jill's membsership and movie rental fees were 12,800
Haow many movies did [ill rent cnline that mooth®
Al 1l

B) 2

Cl o3

o) 4

Ume of the requirements for becoming a cowrt
reparter is the ahility to type 215 words per minate.
Danald can currently type 180 words per minute,
and believes that with practice he can increase his
typing speed by 5 words per minute each momnth.
Which of the following represents the number of
words per minute that Donald believes he will ke able
to type m months from noe?

A) 5+ 1B0m
B) 225+5m
C) 180+ 5m
D) 180 - 5m

88

4

If a 3-pound pizza is sliced in half and sach half is
shiced into thirds, what &= ﬂumight.:i.n punices, af
exch of the dices? (1 pound = 16 cunces)

Al 4

Bl &

COB

o 16

Mick sarveyed a modom sample of the freshman
class of his high schoal to determine whether the Fall
Festival shouald be held in October ar Mowember. Of
the 80 stadents sarveyed, 25.6% preferred October.
Based on this information, about how many students
in the entire 225 -persan class would be expected fo
prefer having the Fall Festival in Octoher?

A) 50
B) &0
Ch 75
D} B0
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The density of an object is equal to the mass of the
ohject divided by the volume of the ohject. What is
the volume, in milliliters, af an n-]:ject with a mass of
24 grams and a density of 3 grams per millliter?
Al 0lzs
Bl B
L ] |
D) 72

| 6 |

Last week Baul warked 11 more hoars than
Angelica. If they waorked a combined total of

58 hours, how many howrs did Angelica work last
week?

Al M

Bl 3=

C 4o

o) 48

89

41

Monvies with Graatest Ticket Sales in 2012

MPAA Type of movie
rating . .

Action | Animated | Comedy | Drama || Total

S

PG 2 7 0 1 11
PG-13 10 o q & x
R & o 5 [ 17
Total 18 7 g 16 30

The table above represents the 50 movies that had
the greatest ticket sales in 2012, categorized by movie
type and Motion Picture Association of America
(MPAA) rating. What propartion of the movies are
comedies with a PG-13 rating?

2

Al —
25

]

ch

RS L

)

Line f in the xy-plane contains points from each of
Quadrants 11, 111, and IV, bat no paints from
Cruadrant 1. ‘Which of the following must be trus?
A) Theslope of Ene f is undefined.

B) Theslope of bne  iszero.

C} Theslope of Ene # is positive.

) Theslope of Ene f is negative.



The table above shows the number of registered voters in 2012, in thouwsands, in four geographic regions and five age
groups. Based on the table, if a registered voter who was 18 to 44 years old in 2002 is chosen at random, which of the

i

Number of Registersd Voters
in the United States in 2012, in Thousands
Age, in years

Region | 18 to 24|25 to 44| 45 to 64| 65 to 74 ’"Ei;“d Total

dHOET
MNortheast | 2713 | 8159 | @86 | 332 2775 | 27975
Midwest | 3453 | 11,237 | 13,865 | 4221 3350 36,126
South 5210 | 18072 | 21346 | 7272 | 4968 || 56860
West 3,580 | 10,428 | 11,598 | 3785 | 2986 || 32187
Total 14,766 | 47,896 | 57,795 | 18,620 | 14,080 ||153,157

following is closest to the probability that the registered woter was from the Midwest region?

A} 010
B} 0325
C) 040
o 075

90
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¥
Cuestlons 10 and 11 reter to the following
Information.

Gestation Period versus Life Expectancy

t

=]

Lile expedancy (years)

o
10 15 30 25 30 35 40 45 30 55 60 &5
Crestation period (days)

A curator at a wildlife society created the scatterplaot
ahove to examine the relationship between the gestation
period and life expectancy of 10 species of animals.

What is the life expactancy, in years, of the animal
that has the longest gestation peried?

A 3
B A
cy B

o} 1o

91

4

(4 the label=d points, which represents the animal
for which the ratio of life expectancy to gestation
period is greatest?

Al A

Bl B

L

ol D

In the xy-plane, the graph of functon | has
x-intercepts at -3, -1, and 1. Which of the
following coald define f 7

A) fixd = (x— 3x— Ix+ 1)
Bl flxd=ix-3x-1F
O} flxd = (- Dx+ Ix+3)
D) fixd = lx+ 1P(xr+3)
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The population of mosquitnes n 2 swamp is
estimated over the courss DJ['HW!.'WE&S-,:H-I]WT
in the table.

Timne {weeks) | Population
0 100

5 1,000

10 10,00

15 10,000

20 100, a0

Which of the following hest describes the
relaticnship between time and the estimated
population of mosguitoes daring the twenty wesks?
A) Incressing linear

B} Dhwecreasing linear

) Exponential growth

[} Exponential decay

92

r +I12

1 l & ——
lI:M]Il:l| 1,200 |

The expression above gives the amouant of money, in
dallars, generated in 2 year by a 41,000 deposit in a
bank account that pays an annual interest rate of r%,
compoanded monthly. Which of the fallowing
expressicns shows how much additional money is
generated at an interest rate of 5% than at an interest
rabe of 3% 7

53 [IF3
1,200 |

Al l..IIlIlll +

5 LE
3

Bl 1 1+
o 1,200

5 +13
1;:m|1+um.|
3 |
12060 |

ch

].I:I'[I'EI|l-I-

5 |I1

3 Iz
1,200 |

] l..IIlII[l+ 1200

- l.[HII[l +
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Which of the following scatterplots shows 2
relationship that is appropriately modeled with the
equation ¥ = ar’, where a is positive and b is

megative?
Al F
2nd
L]
F S
&
S R L
ol 1 m 30
B ¥
mid
-
;-
ik
-l--|-||.||._|'..l,l
1 1
al 1 2 30
ooy
04
& H
¥
1o+ _ﬁ
R * "‘1-.,!
al w0 30
oy ¥
and
- - - ‘
w+s ° &« *
@ W = "
—
Ql w m 30
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4

¥

Guestions 16 and 17 refer to the following

It o mna T

Mr. Martinson is |:-u.'i]n:1:inf_a ooncrete

backyard and deciding w

tia in his
ere io buy the materials and

rent the toals needed for the project. The table below
shows the materials’ cost and daily rental cosis for thres

different stores.
Materials' Eental cost af Rmuli.:cﬂwtuf
Store| Cost, M | wheelbarrow, W ;‘j‘w ;.
(dollars) | {dollars per day) [d.-:hl]mp:u day)
A 750 15 G5
B &S00 15 &0
i Pl i L]

The total cost, ¥, for buying the materials and renting the
tools in terms of the nomber of days, x, is given by

y=M+(W+Klx

Faor what number of days, x, will the total cost of
baying the materials and renting the: toals from
Store B be l=ss than or equal to the total cost of
baying the materials and renting the: toals from

Sbore A T
Al xxd
Bl x=4&
Cl x<73
O x=73
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14 = 4

If the relationship between the total cost, ¥, of buying : Jimn has identical drinking glsses each in the shape of
the materials and renting the toolks at Store C and the ' a right circular cplinder with internal diameter of
number of days, x, for which the tools are rented is : 3 inches. He pours milk from a gallon jug into each

graphed in the xy-plane, what does the dope of the i glass until it &s full 1f the height of milk in sach glass
line represent? : is .ab-u-ul:ﬁ inches, what is the brgest number nt'l_:uﬂ.
A) The total cost of the project E gg!ﬁﬁ% ;Tgrrmi??i;::uﬂn:ﬂnnl
B} The total cost of the materials : e
C) The total daily cost of the project Ny
D) The total daily rental costs of the toals o s

o) &

'Y
19|

If 3p — 2= |, what is the least possible value of

ped ¥

A) 5

Bl 3

ch 2

o) 1
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The mass of living organisms in a lake is defined o
b the bicomass of the ke If the biomass in a lake

douhles each year, which of the following graphs
could mode] the biomass in the lake as & function af

time? (Mot In each graph below, O represents

{0,000
=
Al g
=1
-
ET
i
o 1 32
Timme (years)
B) E
=14 _I
]
[
E 14
=)
)

i

D)

T omass (ons)

e}
(=

Time Lyears.)

kJ
]
T

Plomass (tonis)
i

i

4

L

Cuestions 21 and 22 refer to the following
It orma tiomn.

Benswable Energy Conswmption

I 2000

95

@z

oo LI

Consumption (quadrillion Btu)
i

F LT E
& €5f¢?9

The bar graph above shows renewable energy
consumption in guadrillions of British thermal undts
{Btu) in the United E-ta.tu,'h:r EmETEY source, for several
energy soarces in the years 2000 and 2010,

In 2 scatterplot of this data, where renewable energy
conswmption in the year 2000 is plotted along the
x-axis and renewable energy consumiption in the year
2010 is plotted along the -axis for exch of the given
energy sources, kow many data points would be
ahove the line p=x #

Al
B)
i
o)

[ LT R N
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= : =
(M the following, which best approximates the The tables bedow give the distribation of high
percent decrease in consumption of wood power in i ternperatures in degrees Fahrenheit ("F) for City A
the United States from 2000 4o 200107 ] and City B over the same 21 days in March.
A B% City A
B} 11%
J— Temperatare [°F) | Freguency
D) 6% : B0 3
i 7 14
Y 7& 2
77 |
¥l ] 1
City B
Temperatare [°F) | Freguency
BD 6
i 3
78 2
77 4
76 6

Which of the fallowing is true about the data shown
far these 21 days?

A) The standard deviation of temperatures in
City A is larger.

B) The standard deviation of temperatures in
City B is larger.

) The standard deviation of temperatures in
City A is the same as that of City B.

D} The standard deviation of temperatures in thess
cities cannot be caloalated with the data
provided.

96
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hounsi for the o
The relative kousing cost for 2 US city is defined to be the ratio average housing cost bor the cty

percent

national average housing cost = e

Relative housing cost
(percent of national AvEr IgE coath

L=]

IR R

Population density
{peoplefequare mile land area)

The scatterplot above shows the relative housing cost and the popualation density for several large U5 cities in the year
2005, The line af best fit is also shown and has equation ¥ = 0.0125x+ 61. Which of the following hest explains how
the number 61 in the equation relates to the scatterplot?

A) In 2005, the lowest housing cost in the United States was abouat $61 per month

B} In 2005, the lowest housing cost in the United States was abouat 61% of the highest housing cost.

) In 2005, even in cities with low population densities, howsing costs were never below 61% of the national average.
[} Im 2005, even in cities with bow population densities, housing costs were Ekely at least 61% of the national average.

Bl I :m-:i. 11 cmly
) 1and 1T caly
D} I, II, and 1N
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flx) =[x+ 6)x - 4)
Which of the following is an equivalent form of the
function | ahowe in which the minimem value of |
appears as a constant or coefficient?
A) fixd=x*-24
Bl fixd=x"+2x-24
Ch fixd=lx-1F-21
D) fixd=(x+1F -125

If x is the average (arithmetic mean) of m and 9,

¥ is the average of Im and 15, and z is the average
of 3m and 18, what is the average of x, ¥, and z in
terms of m 7

Al m+6

Bl m+7

C) Zm+ 14

0} 3m+ 21

5 4 3 -2 ] I 4 5

The fanction f[:!:::j—x:—x—:—] i graphed in
the x-plane above. T k is a constant such that the
equation flx) = k has thres real salations, which of
the fallowing could be the value of & 7

A I
Bl O
Cy -1
o) -3

98
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|4 = 4

A partially Gll=d pool contains G00 gallons of water. ] The pes, 2 Roman measare of length, is

A hose s turned on, and water {lows into the pool at : approximately squal to 1165 inches. Itis also

the rate af 8 gallons per minute. How many gallons equivalent to 16 smaller Roman units called digits.

of water will be in the pool after 70 minutes? Based on these relabonships, 75 Roman digits s
equivalent to how many feet, to the nearest
hundredth? (12 inches = T foat)

=
The narmal systolic blood pressure P, in milkmeters Ea
of mercury, for an adult male x years ald can be I a study of bat migration hahits, 240 male bats and
nmd.dedhg.-tbeeq_unl:imP:I-l'Hn- According to 160 fermale bats have been tagged. If 100 mare female
the model, for every increase of 1 year in age, by haw bats are tagged, how many mare male bats must be
mary millimeters of mercury will the normal systalic tagged sa that % of the total mumber of bats in the

blocd pressare for an adult malls increase? study are male?
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=—nmv
1 2

The dynamic pressure g generated by a fluid moving
with velocity v can be found wsing the formla
above, whare n iz the constant d.en:il:r al the fluid.
An asronautical engineer uses the formula to find the
dymamic pressure of 2 fluid moving with velociey v
and the same fluid moving with velocity 1.5v. What
is the ratic of the dymamic pressare of the faster fluid
tor the dynamic pressure of the slower fuid?

L
Questions 27 and 28 refer to the following
I orma tion.

The stock price of one share in a certain company is
worth $360 today. A stock analyst believes that the sock
will los= 28 percent of its valwe each week for the next
three weeks. The analyst uses the eguation ¥ = 60{r)
to miodel the value, V, of the stock after ¢ weeks.

What value should the analyst wse for r 7

Mote: Figare mot drawn ko scale

In the figure above, the circle has center @ and has
radits 10, If the length of arc AR (shown in bold) i
betwesn 5and &, what is ooe possthle integer
valuwe af x ?

To the nearest dollar, what does the analyst believe
the vahee af the stock will be at the end of thres
wesks? (Note Disegard the § sign when gridding

yoar answer.)

100
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Appendix E - Letter of Cooperation for Data Collection in Schools

Date: February, 2015

Dear ,

1, Khalid Mohammed Diab as a graduate student in the Curriculum & Instruction Department at United Arab
Emirates University, | am conducting research as part of the requirements for a Master Degree in Education. Under the
supervision of Dr. Adeeb Jarrah. The Purpose of this letter to ask for permission to conduct the study. The title of my research

project is:

“AN INVESTIGATION INTO THE EFFECT OF FLIPPED CLASSROOM ON STUDENTS' ACHIEVEMENT IN

THE NEW 2016 SCHOLASTIC ASSESSMENT TEST MATHEMATICS SKILLS IN THE UNITED ARAB EMIRATES”.

The purpose of my research is to evaluate the flipped classroom implementation on student academic achievement In
SAT 2016 Skills, to: increases student responsibility for their learning, increases opportunity for higher-order thinking skills,
increases contact time with students for SAT training, and to Maximizes learning opportunities even when absent.| am writing

to request your permission to conduct my research in in Four Mathematics classrooms. The study will

take approximately six weeks. Data will be collected at the beginning and the end of the study and will involve a student pretest
and a student posttest. Participate in this study will be grade 11 core students, two classes (one HST and one AE) in the control
group (normal teaching methods occur) and another two classes (one HST and one AE) will be in experimental group the
flipped classroom instruction. The flipped classroom teacher will be expected to “flip” the classroom by allowing students
prepare their lesson, study, and complete classwork at home (via teacher made videos, Khan Academy videos, or any other
media which contain the content to be learned by students (all media will be provided by the researcher)) and return to the next
class period to further discuss these concepts, complete homework, practice more or extend learning through further
investigation or application problems. The data collected will be used to addresses students’ deficiencies in high school
mathematics SAT skills and investigate whether the flipped classroom method will encourage student academic achievement
and impact student critical thinking skills in the secondary mathematics classroom. Participants will be presented with informed
consent information prior to participating. Taking part in this study the confidentiality and privacy of the research result, the
use of data will be for research and for supporting the students with the best teaching methods to improve their score in
SAT Exam.

The teaching videos material will be related to the following Skills in New SAT skills:
1-  Heart of Algebra
2-  Problem Solving and Data Analysis

3-  Passport to Advanced Math

On behalf of )

have no objection for conducting this study in

Name:

Signature:



Appendix F — List of Heart of Algebra videos

Number of videos provided in the Heart of Algebra Skills

102

Heart of Algebra Skill

Solving Linear equations and

Inequalities

Interpreting Linear functions

Linear equations and Linear

Inequalities word problems

Graphing Linear equations

Linear function word problems

System of linear equations and

inequalities

Total number of videos

Total

Number of videos

From Khan Academy

16

Number of teacher

made videos

12

28
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Appendix G — List of Problem Solving videos

Number of videos provided in the Problem Solving and Data analysis Skills

Problem Solving Skills

Number of videos From  Number of teacher

Khan Academy made videos

Ratio , Rates, Proportions, 6 1
percent , and units

Table Data and scatter plots 4 2
Key features of the graphs 1 1
Linear and exponential growth 2 1
Data inferences 2 2
Spread and slope distribution 2 1
Data collection 2 1
Total number of videos 19 9
Total 28
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Appendix H — List of Passport to Advanced Math videos

Number of videos provided in the Passport to Advanced Math Skills

Advanced Math Skills

Number of videos From  Number of teacher

Khan Academy made videos
Solving Quadratic equations 2 0
Interpreting Non Linear 2 0
expressions
Quadratic and exponential 4 0
expressions and word problems
Radical and rational exponents 6 0
Operations with polynomialsand 4 0
polynomial graph
Nonlinear equations Graphs 2 0
Linear and quadratic system 2 0
Structure in expressions 2 0
Isolating quantities 2 0
Function notation 2 0
Total number of videos 28 0
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