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ABSTRACT

The Assignment Packet Grading System is a form of choice-based learning that
may be a valuable strategy to increase both motivation in students and their self-efficacy,
which in return could result in higher levels of student achievement. The study was of an
experimental design, carried out in Geometry classes at the high school level. Data were
gathered regarding students’ mathematics self-efficacy and their academic achievement
for two groups: one using the Assignment Packet Grading System and the other using a

traditional classroom grading system.

The analysis of the data gathered in the study did not show a statistically
significant difference between the self-efficacy of students who experienced the
Assignment Packet Grading System versus students who experienced the traditional
grading system. Furthermore, the analysis of the data gathered in the study did not show a
statistically significant difference in the overall academic achievement between
Geometry students who experienced the Assignment Packet Grading System versus
students who experienced the traditional grading system. In conclusion, the Assignment
Packet Grading System did not negatively impact students; therefore, the system is a

valid alternative to the traditional homework grading system.
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CHAPTER ONE: INTRODUCTION

“In preparing our youth for tomorrow, one of our preoccupations should be in
helping them learn to make effective, responsible, intelligent choices” (Rice, 2005, p. 39).
During my first years teaching mathematics at the high school level, I became more and
more frustrated with the lack of motivation and ownership from some of my students in
terms of completing assignments. Coupled with my frustration was the feeling of
disappointment when talking to parents about their child’s grade. It was irritating to hear
parents come up with excuse after excuse for why their children were not doing daily

assignments.

As educators at the high school level, it is our primary goal to prepare students to
be college and career ready. We need to prepare them to be successful adults and
contributing citizens in the democratic society in which they are soon to be an integral
part. It is our responsibility to teach them the importance of making meaningful choices

that are not only in their best interest, but also in the best interest of the community.

My frustrations, beliefs about choice-based learning, and Kathie Nunley’s book
(2003) led me to restructure my grading system. Nunley (2003), an educational
psychologist, researcher, and teacher, writes about the intricacies of the student’s brain at
the teenage stage of life. She developed the Layered Curriculum method of instruction,
which emphasizes the importance and value of allowing students the opportunity to have

a choice in their classroom assignments. I took a different spin on the Layered



Curriculum idea to fit the structure of my classroom and designed what I now call the
Assignment Packet Grading System. I established this grading system with the idea that
giving students a choice in my class will allow them to take ownership of their grade and
therefore increase internal motivation and self-regulation. I wanted my students to be
responsible for monitoring their own progress. I also hoped to see my students’ grades

increase and experience more pleasant parent-teacher conferences as a side effect.

I started this informal research with my Geometry classes because 1 felt that the
students in these classes were the best representation of general education mathematics
students and would be a good indicator of whether or not the Assignment Packet Grading
System would be a successful strategy for all mathematics students at the high school.
These classes had the broadest range of students in terms of academics, attitude,
motivation, and responsibility. I put the Assignment Packet Grading System into effect
for my Geometry classes for one academic school year and it was a positive experience
on many levels. I found that my students took ownership of their work and learned how
to self-regulate and to monitor their own progress. I didn’t spend hours re-grading
assignments to make sure that students didn’t cheat when grading in class; I didn’t have
to manage students’ papers every day, and excuses from parents at conferences stopped
immediately. In fact, several parents had positive feedback about the Assignment Packet
Grading System; they felt that it made it easier and less stressful for them as parents
during homework sessions with their child. It also decreased the arguments, bribing, and
other strategies that some parents often had to use to get their children to do homework.
Putting all of the responsibility on the students was great for the teacher, for the students,

and for the parents.



Listening to students talk about the Assignment Packet Grading System, I started
to realize another factor that seemed to influence the success of the grading system: self-
efficacy. Self-efficacy is one’s beliefs about the capability of succeeding on specific
tasks. Students showed more positive thinking and attitudes with the Assignment Packet
Grading System. I suspected that it was because they no longer had the stress or the fear
of receiving bad grades on the daily assignments that are supposed to be “practice”
problems. Because the Assignment Packets are not graded based on the number of correct
answers, students could complete assignments without becoming overwhelmed by
feelings of failure. The assignments started becoming positive learning experiences rather
than bad experiences. The Assignment Packet Grading System may allow students an
opportunity to build self-efficacy on specific tasks without the risk of earning bad grades;
increased self-efficacy may lead to increased effort. The Assignment Packet Grading
System follows the ideas of researchers that building on past performance plays an

integral role in success on future tasks.

Reflecting on personal classroom experiences and research, I came to believe that
allowing students to have control of their learning process could potentially raise their
self-efficacy and confidence. I then decided to not only use this new Assignment Packet
Grading System in just my Geometry classes, but for all of my classes, Basic Algebra
through Calculus. My informal research experiences with the Assignment Packet Grading
System have led me to agree with Frymier’s (1996) theory that students are more inclined
to take advantage of opportunities when they have control of their choices. It became
time to formally research the Assignment Packet Grading System to answer the question

of whether or not it really works. I wanted to determine:



. What impact does the Assignment Packet Grading System have on the self-
efficacy of Geometry students?
. What impact does the Assignment Packet Grading System have on student

achievement in Geometry?



CHAPTER TWO: LITERATURE REVIEW

Students develop a commitment to their own learning when they are allowed to
participate in determining aspects of their education (Gutmann, 1987). Gutmann also
noted that students generally learn best when they have a prior commitment to what they
are required to learn. A participatory approach may be considered more democratic than a
disciplinary approach by building on students’ interests and by eliciting their
commitment to learning. According to Gutmann (1987), “Participatory approaches aim to
increase students’ commitment to learning by building upon and extending their existing

interests in intellectually productive ways” (p. 89).

This literature review is a compilation of mostly primary sources in relation to
choice-based learning and self-efficacy in the classroom. The studies involved
participants at both high school and college levels in a variety of subject areas, and were
designed to determine the impact of choice-based learning and self-efficacy on attitude,

motivation, and academic achievement and performance.

Motivation and Self-Efficacy
Student motivation incorporates attitudes, behaviors, and interests. The traditional
classroom in which one specific task is assigned and all students are expected to complete
that specific task does not always result in students who are motivated to learn. The goal
of the high school curriculum is to prepare students for their future, whether it be post-

secondary education or direct entry into the workforce. Either situation forces students to



make choices based on personal interests. To be successful upon graduation, students
need to be taught how to deal with situations in which their input and decisions affect
outcomes (Hayward & Lewis, 2003). Choice-based learning may be a better, more
motivating option for students. Choice-based learning can involve different types of
academic choices such as: goal choices, assignment choices, choice of instructional

support within assignments, and reward choices (von Mizener & Williams, 2009).

The research summarized in this section addressed the question of whether
choice-based learning is a strategy that increases both motivation in students and their
self-efficacy, which, in turn, could impact student achievement, with an emphasis on
mathematics. The research presented is focused on assignment choices in which students
are given the opportunity to select a task of their choice from an offered set of tasks

provided by the teacher.

Motivation and self-efficacy are the driving forces behind choice-based learning.
If students are motivated, they are naturally going to show higher levels of interest, which
may lead to higher achievement. Self-efficacy is one’s beliefs about the capability of
succeeding on specific tasks. Students’ self-efficacy is a strong influence on motivation
and behavior (Kranzler & Pajares, 1995). When students experience success they develop
higher self-efficacy and believe in their abilities, whereas students with low self-efficacy
perceive themselves as having limited abilities and being unsuccessful (Hunt &
Wiseman, 2008). Students with low self-efficacy are not persistent with academic tasks;
they give up when the goal is not initially reached. According to Schunk and Pajares
(2009), when students possess higher levels of self-efficacy about learning they should be

more willing and able to take part in self-regulation and effective learning environments.



Schunk and Pajares (2009) also note that when students associate their capabilities with
negative thoughts and fears, those emotions lower self-efficacy and trigger additional
stress that warrant the poor performance they fear; hence, reducing these negative
emotional states is one way to raise self-efficacy. In new learning situations, students are
prone to possess lower levels of self-efficacy because they initially lack the skills to
perform certain tasks, but as they successfully acquire the skills specific to the task their
self-efficacy should increase (Schunk & Pajares, 2009). According to Kranzler and
Pajares (1995), “a high sense of efficacy may serve students well when solving math
problems, not because it ‘causes’ them to be better problem solvers, but because it
engenders greater interest in and attention to working the problems, increased effort, and

greater perseverance in the face of adversity” (p. 427).

Self-efficacy, attitude, and motivation are the unifying themes among the research
of choice-based learning and student achievement. Most of the research calls for the need
of more research to better relate the themes of self-efficacy, attitude, motivation, and
behavior to student achievement. The research is not exclusively conducted in
mathematical settings, but rather conducted in a variety of subject areas and settings.
Most of the research implies that the specific subject area in which the research was
conducted is not the deciding factor in the validity of the results across other subjects; the
researchers suggest that the results would apply to most subject areas and levels of

instructional settings.

Self-Efficacy and Mathematics
Choice-based learning is an approach to creating a positive learning environment

for students, which can result in higher levels of self-efficacy and motivation. Higher



levels of self-efficacy and motivation may, in turn, lead to higher student achievement.
Furthermore, Betz and Hackett (1989) state that “mathematics self-efficacy can be
distinguished from other measures of attitudes toward mathematics in that mathematics
self-efficacy is a situational or problem-specific assessment of an individual’s confidence
in her or his ability to successfully perform or accomplish a particular task or problem”(p.
262). Choice-based assignments could give those students the opportunity to have initial
confidence in a task because they are able to choose one in which they feel the ability to
succeed. According to the research of Schunk and Pajares (2009), students naturally have

initial low levels of self-efficacy with new tasks.

Past performances on tasks also play a key role in students’ beliefs about the
capability of succeeding on future tasks. Future academic success can be predicted by
self-efficacy perception, perceptions that are created based on the students’ reflections of
past performances and ability (Kranzler & Pajares, 1995). For low-efficacy students,
having control of their environment is one factor in raising their levels of self-efficacy
and confidence, which potentially leads to increased motivation (Hunt & Wiseman,
2008). Lent and Lopez (1992) conducted a study of 50 juniors to determine the sources of
mathematics self-efficacy at the high school level. They found that past performance
accomplishments were the most influential source of mathematics self-efficacy among
high school children and that high school students’ mathematics self-efficacy is largely

drawn upon past math-related performance (Lent & Lopez, 1992).

The goal of some research studies is to find a correlation, ideally positive,
between self-efficacy and student achievement. Betz and Hackett (1989) studied 262

university undergraduate students with the hypothesis that mathematical self-efficacy is



related to performance. Overall, they found indication of a moderately strong positive
relationship between self-efficacy and performance, although not as large as they
hypothesized (Betz & Hackett, 1989). In the study by Lent and Lopez (1992) of high
school math students, it was found that mathematics self-efficacy related significantly to
actual math course grades. Kranzler and Pajares (1995) conducted research that focused
on determining whether or not academic performance in mathematics relies solely on
general mental ability or if mathematics self-efficacy also effects academic performance.
The study consisted of a total of 329 high school students in grades 9 through 12. Their
results showed that students’ mathematics self-efficacy had strong direct effects on
problem-solving performance even when general mental ability was controlled (Kranzler
& Pajares, 1995). The characteristics of choice-based learning are common to the
characteristics of high self-efficacy and self-efficacy is a definite predictor of

mathematical performance.

Influence of Choice-Based Learning on Attitude and Academic Achievement
Some research of students and education, mathematics specific or not, addressed

the correlation of attitude and motivation to student achievement. Although Betz and
Hackett’s (1989) study of undergraduate university students found a slightly stronger
relationship between mathematics attitudes and mathematics self-efficacy than between
mathematics attitudes and performance, a positive correlation between attitude and
achievement did exist. Frymier (1996) related student attitude to empowerment and found
a positive correlation between student empowerment and learning. With the belief that
students will learn more when they feel they are in control of their learning and are also

more motivated to take advantage of opportunities offered in that environment, Frymier
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(1996) proposes an interactive relationship between empowerment and learning. The
more empowered students feel, the more they learn and vice-versa. Empowerment
directly affects attitude because it produces feelings for students that what they are doing

is worthwhile and important (Frymier, 1996).

Salk, Glaessner, and Stodolsky (1991) researched student views about learning
math and social studies. A total of 60 fifth-grade students were interviewed over a two-
year period. Concerning mathematics, the students expressed strong feelings about
learning and their own competence; they characterized bad math experiences by anxiety,
shame, and inadequacy (Salk et al., 1991). In the interviews students described typical
mathematics classroom activity as everyone doing practice problems from the textbook in
the form of seat-work (Salk et al., 1991). The student interviews showed consistency in
how students felt at times when they disliked mathematics: feelings of difficulty, failure,

frustration, and anxiety (Salk et al., 1991).

The idea of choice-based learning is to get away from this “force-based” learning
in an attempt to potentially decrease the number of incidents of failures and “bad”
experiences. Students are inclined to possess positive attitudes towards mathematics
because they know mathematics is important. While interviewing students on their
attitude concerning the different subject matters, mathematics was placed as most
important (Salk et al., 1991). Choice-based learning is a method that will coincide with
students’ natural desire to succeed in mathematics because they feel it is important.
Choice-based learning gives more opportunities for students to feel successful and in

control, which in turn will bring forth positive attitudes for mathematics. Students
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interpret mathematics in terms of their ability to do it; positive experiences are largely

characterized by success (Salk et al., 1991).

Influence of Choice-Based Learning on Motivation

According to Hunt and Wiseman (2008), “motivation is an internal state that
arouses students to action, directs them to certain behaviors, and assists them in
maintaining that arousal and action with regard to behaviors important and appropriate to
the learning environment” (p. 8). They also conclude that student motivation increases
when students are at the center of learning experiences and are self-regulated, when
students are given opportunities to set goals for themselves and are responsible for
monitoring their own progress (Hunt & Wiseman, 2008). Hayward and Lewis (2003)
affirm that individuals are more motivated in the work force when they have some power
over their work and the necessary choices over how to accomplish their work; they
focused their research on whether or not this is true in the classroom as well. They used a
communications course of 123 students at the University of Texas to conduct their
research. The course was designed as a choice-based learning model in which students
were given a list of individual learning activities and required to choose any two of the
activities to complete (Hayward & Lewis, 2003). In evaluating this choice-based learning
experience, students expressed advantages in terms of empowerment, student control,
motivation, interest, and creativity. That is, when students experience choice in the

absence of external pressure, they maintain intrinsic motivation (Deci & Ryan, 2009).
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Influence of Choice-Based Learning on Academic Performance

Further research by Stenhoff, Davey, and Lignugaris-Kraft (2008) focused on
linking choice-based learning to academic performance. Their study involved a 15-year-
old male student that had been identified as having a learning disability. The study took
place in a resource biology class in which all of the students in the class had learning
disabilities or behavior disorders (Stenhoff et al., 2008). Again, data were collected
during both choice and no-choice conditions. In the choice condition, the student’s
productivity and performance levels were substantially higher and he showed an increase

in academic achievement (Stenhoff et al., 2008).

Although the previous research study involved a student with a learning disability,
in von Mizener and Williams’ (2009) review of research concerning the effects of student
choice on academic performance, they found that most studies included general education
students. On the contrary, they do question the generalization of the success rate for
choice-based learning to include general education students; only 12% of general
education students showed a positive correlation between choice-based learning and
academic performance, whereas 80% of special needs students showed a positive
correlation. von Mizener and Williams (2009) also found that of four studies that reported
greater student satisfaction with choice-based learning, only one study actually showed

increased student performance.

Choice-Based Learning and the Need for Further Research
In conclusion, research is beginning to focus on a correlation between choice-
based learning and student achievement, and some evidence does show a positive

correlation. Yet there is still one last major unifying theme that comes out of the research
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of choice-based learning and student achievement concerning self-efficacy, attitude and
motivation: the continual call for more research to fill in the gaps of the current research.
von Mizener and Williams (2009) found in their review of research concerning these
areas that the effect of choice-based learning on high-stakes outcomes has never actually
been evaluated. Stenhoff et al. (2008) suggested the need for replications of their study
with a wider variety of subjects and in different settings before assuming similar
outcomes across the board. Betz and Hackett (1989) imply that further research needs to
focus on the exact nature of the correspondence between mathematics self-efficacy and

mathematics performance.

The research described here was designed to help close the research gap,
specifically in mathematics, on choice-based learning in relation to self-efficacy and the
impact on academic performance in Geometry. The thesis used a form of choice-based
learning, the Assignment Packet Grading System, to determine whether or not this type
of choice-based learning impacts students’ mathematics self-efficacy and achievement in

Geometry.
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CHAPTER THREE: METHODOLOGY

Details of the Assignment Packet Grading System

The Assignment Packet Grading System is a form of choice-based learning. In a
choice-based learning model, students are free to choose from given academic choices.
The Assignment Packet Grading System is designed to determine student grades on one
or two parts, depending on the option that they choose. It is on a chapter-to-chapter basis,
so a student could choose one option for one chapter and the other option for the next.
The daily format of my class resembles a traditional mathematics classroom; I teach the
lesson, I give an assignment, students have the rest of the class time to work on the
assignment, what is not finished should be taken home as homework, and assignments
are corrected at the beginning of class the following day. The difference is that each
student has the choice of whether or not to complete the daily assignment. If they
complete the assignment, they are responsible for correcting their own assignment the
next day. They are also responsible for asking questions on problems missed to ensure

understanding.

Rather than turning the assignments in to me each day as in a traditional
classroom, students are responsible for keeping assignments throughout the chapter until
the day of the chapter test, at which time they turn in all of the assignments organized as
their Assignment Packet. These aspects of the System place primary responsibility for the

assignments on the students. At the end of the chapter, every student is required to take
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the chapter test. Overall grades for those students who turned in an Assignment Packet
are calculated as the average of their Assignment Packet grade and their test grade. The
packets are graded based on the completion of each problem assigned, not on correct or
incorrect answers. If students show their work and give an honest effort on every problem
assigned, whether correct or not, they will receive full points for the Assignment Packet.
This ideally eliminates the temptation to cheat when grading their own assignments
because students can still receive full points on the Assignment Packet without getting
all, or any, of the problems correct. Overall grades for those students who chose not to
complete or to turn in an Assignment Packet are calculated as the grade they received on
the chapter test. When grades are calculated after each chapter test, I give each student a
grade summary, showing each individual student how his choice of either turning in an
Assignment Packet or not affected his grade. The summary also shows students what
their grade would have been if they had chosen the other option, whether that was to turn

in a packet or not.

Ideally educators, me included, would like to believe that students, if given the
opportunity, would make choices that would positively impact their academic
achievement and/or their grade. Realistically, and in practice, there are some high school
students that, in fact, may not be motivated by grades and/or academic achievement. If
given the choice, they will choose to do nothing, with no regard to the impact this choice
has on their learning and/or grade. For these cases, | created a “safety net” in the
Assignment Packet Grading System model to help encourage these students to self-
regulate and make responsible choices concerning their grade. If at any time a student’s

overall course grade drops below a 70%, the student is no longer given the choice of
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whether or not to turn in Assignment Packets until they have raised their grade back
above a 70%. For these students, I call the parents and explain the situation in hopes of
working jointly at encouraging the student to raise their grade. I also more closely
monitor these students on a daily basis until they raise their grade above a 70%. Once the
student raises their course grade back above a 70%, the student is again granted the

choice of whether or not to turn in Assignment Packets.

Participants and the Experimental Conditions

This study was designed to examine the effects of the use of the Assignment
Packet Grading System on students’ mathematics self-efficacy and academic
achievement in Geometry at a rural high school in Idaho, which will be referred to as
Bruce High School. The Geometry classes were chosen because of scheduling
convenience between the researching instructor and the cooperating control group
instructor. The study was that of a quasi-experimental design. The sampling procedure
was one of convenience and only random in the respect that the researching instructor,
also the scheduled instructor for the course, did not choose which students would be in
the Geometry classes; students were assigned to Geometry classes by the school

counselors.

The participants in the study were high school Geometry students in two general
education Geometry classes. To ensure consistency in instruction, the control group
instructor and the researching instructor collaborated on a weekly basis, daily when the
need warranted, to discuss and plan specific lessons, ensure assignments were parallel,
and guarantee the classes followed the same timeline. Both instructors used the same

curriculum and instructional model to present the geometric concepts: a traditional
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lecture-based strategy. Both instructors covered the same concepts and gave the same

assignments, worksheets, and chapter tests.

The treatment group consisted of 9 students, 2 male and 7 female, out of a class of
30 students total, in a Geometry course taught by the researching instructor. Mean scores
from the curriculum-based post-test were used to compare the treatment class as a whole
to the research participants in the treatment group; according to the means, the treatment
group research participants were academically similar to the treatment class as a whole.
To additionally determine if the research participants represented the treatment class as a
whole, percentages of the number of students who turned in an assignment packet were
compared between the treatment class as a whole and the specific group of research
participants within the treatment class; the percentages of turned in packets show that the
specific group of research participants consistently turned in their packets at a higher
percentage rate across the three chapters of the study than the treatment class as a whole.
Furthermore, these participants also consistently turned in complete assignment packets
at a higher percentage rate than the treatment class as a whole for all three chapters of the
study. Therefore, the research participants in the treatment group represented the more

high achieving and motivated students within the treatment class as a whole.

The control group consisted of 10 students, 3 male and 7 female, out of a class of
28 students total, in a Geometry course taught by a cooperating instructor at the same
school. Again, mean scores from the curriculum-based post-test were used to compare the
control class as a whole to the specific group of research participants in the control group;

according to the means, the specific research participants in the control group are not
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representative of the control class as a whole. The research participants in the control

group represented the more high achieving students within the control class as a whole.

Students’ mathematics self-efficacy was measured using the Attitude Toward
Mathematics Inventory. Developed to measure students’ attitudes about mathematics,
Tapia and Marsh (2000) found the Psychometric properties of the survey sound and
recommended the survey for use in the investigation of students’ attitudes toward
mathematics with a reliability coefficient of 0.95. The ATMI survey and an objective
curriculum-based assessment were given to both the control and treatment groups the first
week of school and then again after the completion of the third chapter of the textbook,
fifteen weeks into the semester. The pre-test was a multiple-choice objective curriculum-
based assessment that addressed concepts to be taught during the data collection period.
The post-test was also a multiple choice objective curriculum-based assessment, but it
addressed the concepts taught during the data collection period in more depth than that of
the pre-test. Both groups were given the same tests on the same days throughout the data

collection period.

This experiment measured students’ self-efficacy and academic achievement in
Geometry using the ATMI and objective curriculum-based assessments at the beginning
of the school year and again at the conclusion of Chapter 3 to compare scores between
those students who experienced the Assignment Packet Grading System and those who
experienced the traditional grading system. The data were analyzed to answer the posed

research questions:

1. What impact did the Assignment Packet Grading System have on the self-efficacy

of Geometry students?
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2. What impact did the Assignment Packet Grading System have on student

achievement in Geometry?

Procedure and Data Analysis

The independent variable, or intervention, was the Assignment Packet Grading
System and the dependent variable was the performance on the pre-test and post-test of
both the Attitude Toward Mathematics Inventory (ATMI) survey and the objective
curriculum-based assessment. The control comparison group was a traditionally
structured mathematics classroom grading system. Using a quantitative research
approach, both the ATMI survey and the objective curriculum-based assessments were
scored: a one to five Likert scale for the ATMI and traditional point scoring method for
the curriculum-based assessments. Means, standard deviations, and two-tailed
homoscedastic t-tests of means were used to analyze the data to determine if exposure to
the Assignment Packet Grading System had an impact on students’ mathematics self-

efficacy and academic achievement in Geometry.

The initial ATMI survey and pre-test scores were gathered for both groups to
establish a baseline in order to compare with post ATMI survey and objective test scores.
The t-test of means for the initial ATMI survey and pre-test for both groups showed no
statistically significant difference between the two groups initially. The control group was
graded for course work in a traditional manner while the treatment group was structured
using the Assignment Packet Grading System. The t-test of means was again calculated
for the final ATMI survey and post-test for both groups to determine if experiencing the
Assignment Packet Grading System had an impact on students’ mathematics self-efficacy

and academic achievement in Geometry.
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CHAPTER FOUR: RESULTS

The experiment was completed within the first semester at Bruce High School.
There were no class changes during the data collection period for the participants from
which data was collected. All data used in this experiment was paired; each participant
had a score from the initial ATMI, final ATMI, objective curriculum-based pre-test, and
objective curriculum-based post-test. Neither the control group nor treatment group had
any special qualifications above the normal pre-requisites for placement into a general
education Geometry course, meaning each of the classes should be relatively similar to
general education Geometry classes in other rural school districts in Idaho. Data gathered

from the experiment were analyzed in order to answer the following questions:

1. What impact did the Assignment Packet Grading System have on the self-efficacy
of Geometry students?
2. What impact did the Assignment Packet Grading System have on student

achievement in Geometry?

ATMI Survey
The initial Attitude Toward Mathematics Inventory (ATMI) was given to both
groups the first week of school. The final ATMI was given after the conclusion of the
third chapter of the textbook, at the end of the data collection period, fifteen weeks into

the semester. The data was entered into a Microsoft Excel spreadsheet where the means,
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standard deviations and t-tests were calculated. The following table shows those

calculated values.

Table 1. ATMI Survey Results
CONTROL TREATMENT
N=10 N=9 T-TEST P VALUE
MEAN D MEAN D CONTROL VS TREATMENT
INITIAL ATMI 3.34 0.11 3.08 0.56 0.18

FINAL ATMI 3.33 0.28 3.08 0.60 0.25
T-TEST P VALUE

WITHIN GROUP 0.99 1.00

The ATMI was scored using a Likert scale where 1=Strongly Disagree and 5=Strongly Agree

Results of the t-test of means from the initial ATMI survey indicate no
statistically significant difference between the control group and the treatment group,
concluding that the students in the two groups had equivalent self-efficacy toward
mathematics at the beginning of the experiment. Even though the treatment group had a
lower mean score on the initial ATMI than the control group, with such small numbers of

participants this difference is not statistically significant.

The mean of the control group’s final ATMI is 0.01 less than the mean of the
initial ATMI. With a t-test p value of 0.99, this difference is not statistically significant at
the p<.05 level. The mean of the treatment group’s final ATMI is equal to the mean of
the initial ATMI, which is obviously insignificant and results in a t-test p value of 1.00.
When comparing the mean between the two groups on the final ATMI, the p value from
the t-test of means is 0.25, which is also statistically insignificant at the p<.05 level. Even
though the research participants in both groups were among the higher achieving
students, overall, the results of the ATMI survey showed neither a positive nor a negative

impact on students’ self-efficacy. So experiencing the Assignment Packet Grading
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System did not harm or improve the attitudes toward mathematics of students in the

treatment group.

Objective Curriculum-Based Assessments
The objective curriculum-based pre-test was given to both the control group and
treatment group the first week of school. The post-test was given after the completion of
the third chapter of the textbook, at the end of the data collection period. The means,
standard deviations, and t-tests were calculated using Microsoft Excel. The following

table shows those calculated values.

Table 2. Objective-Based Curriculum Assessment Results

OBJECTIVE CURRICULUM-
BASED ASSESSMENT RESULTS

CONTROL TREATMENT
N=10 N=9 T-TEST P VALUE
MEAN MEAN SD CONTROL VS TREATMENT
PRE-TEST 66.3% 9.8% 65.3% 12.5% 0.85
POST-TEST 74.4% 11.4% 73.9% 10.5% 0.93
T-TEST P VALUE
WITHIN GROUP 0.11 0.14

The objective curriculum-based pre-test scores were used to determine whether or

not the two groups were academically equivalent at the beginning of the experiment.

Results of the t-test of means from the pre-test give a p value of 0.85, which indicates no

statistically significant difference at the p<.05 level between the control group and the

treatment group, concluding that the two groups were academically equivalent at the

beginning of the experiment.
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Within the control group, the mean of the objective curriculum-based post-test
was 8.1% higher than the mean of the pre-test. With a t-test p value of 0.11, this
difference is not statistically significant at the p<.05 level. Within the treatment group,
the mean of the objective curriculum-based post-test was 8.6% higher than the mean of
the pre-test. With a t-test p value of 0.14, this difference is also not statistically significant
at the p<.05 level. When comparing the means between the two groups on the post-test,
the p value from the t-test of means is 0.93, which is again statistically insignificant.
Again, it should be noted that both groups had a small number of research participants,
which directly affects results of data analysis. Even with a small number of research
participants, overall, the results of the curriculum-based tests showed neither a positive or
negative impact on students’ academic achievement. So experiencing the Assignment
Packet Grading System did not harm the academic achievement of students in the

treatment group.

Additional analyses were used within the treatment group to determine the impact
of the Assignment Packet Grading System on achievement for each of the content areas
covered, coinciding with each chapter. The t-test of means was calculated within the
treatment group for each individual chapter of content on the objective curriculum-based
post-test for those students who chose to complete an Assignment Packet versus those

students who chose not to do so.

To determine whether or not just making the choice to turn in an Assignment
Packet impacted student achievement, the data were analyzed specifically within the
treatment group comparing post-test scores of those students who chose to turn in the

assignment packet with those who did not for each chapter. The post-test question content
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was also categorized by chapter for this analysis; fifteen questions from Chapter One,

twelve questions from Chapter Two, and ten questions from Chapter Three.

Of the 30 students in the treatment class, 19 students turned in an assignment
packet for Chapter One, 14 students turned in an assignment packet for Chapter Two, and
18 students turned in an assignment packet for Chapter Three. With t-test p values of
0.16, 0.23, and 0.20 for Chapter One, Chapter Two, and Chapter Three, respectively,
there was no statistical significance at the p<.05 level between the number of correct
problems on the objective curriculum-based post-test correlating to each chapter for
students in the treatment group who chose to turn in the assignment packet and those
students who did not for each chapter. The research participants accounted for 7 of the 19
Chapter One assignment packets turned in, 6 of the 14 Chapter Two assignment packets

turned in, and 6 of the 18 Chapter Three assignment packets turned in.

Additionally, the data were analyzed to determine whether or not turning in a
complete assignment packet impacted academic achievement differently than simply
turning in an assignment packet, complete or not. For this analysis, post-test scores were
compared between those students who turned in a complete assignment packet with those
who either did not turn in an assignment packet or those who turned in an incomplete
assignment packet for each chapter. The following table shows the results of the data
analysis. Notice that, three of the nine treatment group research participants turned in a
complete assignment packet for Chapter One and those three students averaged 12.00
questions correct out of 15 questions that correlated to Chapter One content, whereas six

of the nine research participants either turned in an incomplete packet or did not turn in a
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packet at all for Chapter One and averaged 9.67 questions correct out of 15 questions that

correlated to Chapter One content.

Table 3. Treatment Group Post-Test Analysis

TREATMENT GROUP POST-TEST ANALYSIS

COMPLETE PACKET NO/INCOMPLETE PACKET

(AVERAGE CORRECT) (AVERAGE CORRECT) T-TESTP VALUE
(OUT OF 13) 12.00 (N=3) 9.67 (N=6) 0.02%
PRI 10.00 (N=5) 9.00 (N=4) 0.36
P 7.75 (N=4) 7.00 (N=5) 0.63

*Statistically significant at the p<.05 level.

The only statistically significant difference was with the average number of
correct responses on the post-test that correlated with Chapter One. The t-test p value for
the Chapter One comparison was 0.02, which is significant at the p<.05 level. It should
be noted that of the total number of complete assignment packets turned in within the
treatment class as a whole, 3 of the 10 complete assignment packets for Chapter One
were from the research participants, 5 of the 10 complete assignment packets for Chapter
Two were from the research participants, and 4 of the 7 complete assignment packets for
Chapter Three were from the research participants. The research participants turned in
complete assignment packets at a higher percentage rate than the treatment class as a
whole, except in the case of Chapter One, where the percentage rate of complete
assignment packets turned in was equivalent between those students that participated in

the research and those that did not.

In summary, the Assignment Packet Grading System did not have an overall
positive or negative impact on the self-efficacy of Geometry students in the experiment at

Bruce High School. The Assignment Packet Grading System also did not have a positive




or negative impact on overall student achievement of Geometry students in the

experiment at Bruce High School.

26



27

CHAPTER FIVE: DISCUSSION

Self-Efficacy

Although the analysis showed there was no statistically significant difference
found between the self-efficacy of the treatment group and the control group at Bruce
High School, as an experienced teacher who has used both systems I still believe the
Assignment Packet Grading System impacts students’ self-efficacy on some level. As a
teacher who prefers the Assignment Packet Grading System over traditional grading, |
am pleased to know that my system does not negatively impact students’ self-efficacy
and academic achievement. From my experiences as a teacher and my knowledge as a
researcher, the need for further research is evident to me. It would be valuable to gather
not only more quantitative data but also to gather qualitative data from students that
experience the Assignment Packet Grading System. In talking with students in my

classes, this qualitative data would be necessary to enhance further research.

My original goal as a teacher when I developed this grading system was to get
students to take ownership of and be responsible for their own learning. As the classroom
teacher, I have witnessed that many students who choose not to turn in their assignment
packets will still scan through my suggested assignment and practice the problems on a
piece of scratch paper to make sure they understand each concept from the lesson.
Gathering qualitative data could reflect this. As the classroom teacher, I also get the

privilege to hear many students verbalize that they have discovered what type of student
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they really are because of this system; some have realized that they need to complete the
assignments in a structured fashion like a packet in order to make sure they have
mastered the content, while other students realize that they do not need to do all of the
suggested problems to be able to master the content. This system is a great way for
students to discover what type of learner they are without too much of a risk, and then
make future academic choices based on that gained knowledge about themselves as a
student. My experiences resonate with what Hunt and Wiseman (2008) found in their

research, that allowing students to have control raises their self-efficacy and confidence.

Academic Achievement

Overall the data also showed there was no statistically significant difference
found between academic achievement of students who experienced the traditional
grading system versus students who experienced the Assignment Packet Grading system
at Bruce High School. There was one piece of data that provided a statistically significant
value: within the treatment group, those students that turned in a complete assignment
packet for Chapter One scored higher on the Chapter One content of the post-test than
those students who did not turn in a packet or turned in an incomplete packet for Chapter
One. This simply shows that within the system of giving students a choice, those students
that made the choice to turn in a complete assignment packet for Chapter One did show
higher levels of achievement on the Chapter One content. The results do not show that
giving students a choice-based system leads to higher academic achievement across the
board. Even though the results did not show a positive impact on academic achievement,
the results did not show a negative impact on academic achievement either. So allowing

students the opportunity to experience this particular form of choice-based learning did
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not impair their academic achievement. Again, as researching instructor, I believe it
would be beneficial to conduct further research with larger groups, using longer
timelines, and across a variety of mathematics curriculums. With such a small number of
research participants, it is difficult to derive definitive conclusions about the effects of
this particular method of choice-based learning on academic achievement. Either way,
this form of choice-based learning is a participatory approach that, according to Gutmann
(1987), may be considered more democratic than a disciplinary approach by building on

students’ interests and by eliciting their commitment to learning.

Implications

As an experienced teacher and researching instructor who developed the
Assignment Packet Grading System, I do not believe that one grading system fits the
needs of all students and teachers, especially across various subjects. Although this study
does not show an overall positive impact on students’ self-efficacy and academic
achievement when students experience the Assignment Packet Grading System, it does
not show a negative impact either, meaning this grading system is as valid as the
traditional grading system. Since the Assignment Packet Grading System is a method that
does not harm students, it is a method teachers can use to help students discover their
learning style. The Assignment Packet Grading System is an alternative grading system

that teachers can use without worry.

From my informal observations when implementing the Assignment Packet
Grading System, this system can benefit the teacher and students in several ways. It
allows the teacher a way to use their planning period for actually preparing for lessons

rather than using that allotted time, or precious personal time, to grade piles of papers.
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The system also allows teachers to use classroom time more efficiently because there is
not that never-ending pile of daily assignments that need to be passed back to students.
As a teacher that uses this system, I enjoy watching and helping students complete
mathematics problems because they are trying to master the content rather than just
simply doing the problems on the assignment because they are required to do so.
Furthermore, as a teacher that has used this system for several years, I also treasure the
power this method can have to help students and parents clearly see the direct
relationship between completing assignments and higher test scores. When conferencing
with students and parents, this method makes it easier to look down the progress report
and see that relationship. This system is a powerful method to help students realize, on
their own, the importance of practicing mathematics problems to achieve mastery of

content.

Limitations

The very small number of research participants is a limitation in the results of data
analysis, so the results of this experiment may not carry over to larger experimental
groups. A larger sample could have revealed differences and could have better
represented the mathematics classes as a whole. Not only did this study have a small
number of research participants, those participants were not representative of the groups
as a whole in terms of academic achievement. Also, with such small numbers of research
participants, it may have been valuable to use more measures of data collection, like
individual chapter test scores or overall quarter and semester grades to provide more

quantitative data to analyze.
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Another limitation of this experiment was the length of the data collection period.
Data was collected over the course of one semester, but collecting over the course of a
full academic school year would have provided more quantitative data to analyze and
possibly provided a more conclusive analysis of self-efficacy and academic achievement.
Extending the data collection period would have also provided the chance to see more
fluctuations in student scores throughout the year and therefore get a better representation
of how students perform with this system. It may also have been valuable to collect data
from students enrolled in other mathematics courses, but again not as feasible in
educational research. In any event, using more measures for data collection may have

resulted in more conclusive data.

Recommendations for Further Research
In future research, attempting to link forms of choice-based learning to students’
mathematics self-efficacy and academic achievement, a combination of both quantitative
and qualitative methods would be beneficial and possibly provide more useful results. As
the classroom teacher, it is important to hear the students express their opinions about the
Assignment Packet Grading System and whether they feel it impacts their learning and
motivation. Adding this qualitative aspect to a research study attempting to link choice-

based learning to mathematics self-efficacy would be essential.

It may also be useful to include a parent aspect to the research, to compare the
dynamics of homework sessions at home when the Assignment Packet Grading System is
used versus the traditional grading system. As a teacher who now uses this system, the
number of positive conferences with parents, whether over the phone or in person, has

increased dramatically compared to when I used the traditional grading system. Adding a
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qualitative instrument of measurement for parents could be valuable in assessing effects

of choice-based learning with high school students.

Since the foundation of choice-based learning is to democratically help our
students become successful and contributing citizens who understand the influence of
making positive choices it would prove beneficial to evaluate whether or not using
choice-based learning in high school carries over to the success of a student after
graduation. This would require a long-term study that follows particular students
throughout high school and then into their college career or into the work force. This type
of study would be time-consuming and intricate, involving both qualitative and
quantitative data over long periods of time, but would probably give the best data in order

to derive definitive conclusions about the effects of choice-based learning.
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ATTITUDE TOWARD MATHEMATICS INVENTORY

Directions: This inventory consists of statements about your attitude toward mathematics.
There are no correct or incorrect responses. Read each item carefully.

Please think about how you feel about each item. Place an X in the box that most closely
corresponds to how the statements best describes your feelings. Use the following
response scale to respond to each item.

PLEASE USE THESE RESPONSE CODES: A — Strongly Disagree
B — Disagree
C — Neutral
D — Agree

E — Strongly Agree

1. Mathematics is a very worthwhile and necessary subject.

2. I want to develop my mathematical skills.

3.1 get a great deal of satisfaction out of solving a mathematics problem.

4. Mathematics helps develop the mind and teaches a person to think.

5. Mathematics is important in everyday life.

6. Mathematics is one of the most important subjects for people to study.

7. High school math courses would be very helpful no matter what I decide to
study.

8. I can think of many ways that I use math outside of school.

9. Mathematics is one of my most dreaded subjects.

10. My mind goes blank and I am unable to think clearly when working with
mathematics.

11. Studying mathematics makes me feel nervous.

12. Mathematics makes me feel uncomfortable.

13. I am always under a terrible strain in a math class.

14. When I hear the word mathematics, I have a feeling of dislike.

15. It makes me nervous to even think about having to do a mathematics problem.

16. Mathematics does not scare me at all.

17. I have a lot of self-confidence when it comes to mathematics

18. I am able to solve mathematics problems without too much difficulty.

19. I expect to do fairly well in any math class I take.

20. I am always confused in my mathematics class.

21. I feel a sense of insecurity when attempting mathematics.

22. I learn mathematics easily.

23. 1 am confident that I could learn advanced mathematics.

24. I have usually enjoyed studying mathematics in school.

25. Mathematics is dull and boring.

26. I like to solve new problems in mathematics.

27. I would prefer to do an assignment in math than to write an essay.
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28.

I would like to avoid using mathematics in college.

29.

I really like mathematics.

30.

I am happier in a math class than in any other class.

31.

Mathematics is a very interesting subject.

32.

I am willing to take more than the required amount of mathematics.

33.

I plan to take as much mathematics as I can during my education.

34.

The challenge of math appeals to me.

35.

I think studying advanced mathematics is useful.

36.

I believe studying math helps me with problem solving in other areas.

37.

I am comfortable expressing my own ideas on how to look for solutions to a

difficult problem in math.

38.

I am comfortable answering questions in math class.

39.

A strong math background could help me in my professional life.

40.

I believe I am good at solving math problems.

© 1996 Martha Tapia
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GEOMETRY PRE-TEST

Multiple Choice

Identify the letter of the choice that best completes the statement or answers the question.

1. Based on the pattern, what are the next two terms of the sequence?
9,15,21,27,...

a. 33,972 b. 39,45 c. 162,972 d. 33,39

2. Based on the pattern, what is the next figure in the sequence?

AGVAT DTG k0
a. & b. @| C. V d. @

3. Find a counterexample to show that the conjecture is false.
Conjecture: Any number that is divisible by 4 is also divisible by 8.
a. 24 b. 40 c. 12 d. 26
4. Alfred is practicing typing. The first time he tested himself, he could type 23 words per

minute. After practicing for a week, he could type 26 words per minute. After two weeks
he could type 29 words per minute. Based on this pattern, predict how fast Alfred will be
able to type after 4 weeks of practice.

a. 39 words per minute c. 35 words per minute
b. 29 words per minute d. 32 words per minute
5. Are O, N, and P collinear? If so, name the line on which they lie.

No, the three points are not collinear.
Yes, they lie on the line MP.
Yes, they lie on the line NP.
Yes, they lie on the line MO.

a0 o



6. Name the plane represented by the front of the box.
I
A = - - D
5TE_ 7 ¢
Emm—— P "
F E G
a. FBC b. BAD c. FEC
—_—
7. Name the ray that is opposite BA .
D
C
B
A
E— —_— e
% BD b B4 ¢ ¢4
8. Name the three labeled segments that are parallel to EF.
A B
D
E
G H
a. 4B, CD,GH b GH,EG,CD ¢ BF, 4B, CD,
9. Find AC.
A B C D

-0-9-8-7-6-5-4-3-2-101 2 3 45 6 7 8 910

a. 14 b. 15 c. 12

10.  Which point is the midpoint of AE?

A B C D E
——t—————¢—F—+—&—+—+—+—+—+—+8>
8-7-6-5-4-3-2-101 2 3 45 6 7 8

a. D b. B c. notB,C,orD

40

d. FKG
—_—
d p4

d C
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11. If mZEOF = 26 and mZFOG = 3§, then what is the measure of #EQG? The diagram
is not to scale.

7
g
o i
a. 64 b. 12 c. 52 d. 76
12. Jose wants to put a fence around his rectangular garden. His garden measures 33 feet by
39 feet. The garden has a path around it that is 3 feet wide. How much fencing material
does Jose need to enclose the garden and path?
a. 120ft b. 156 ft c. 168 ft d. 84ft

13. Find the area of a rectangle with base 2 yd and height 5 ft.

a. 10yd? b. 30 ft? c. 10 ft* d. 30yd?
14. The figure is formed from rectangles. Find the total area. The diagram is not to scale.
2 ft
8ft
2 ft

— 10ft —
a. 104 f? b. 36 f* c. 80 f? d. 68 f?

15. m<3 =37 Find m<1.

Drawing not to scale

a. 37 b. 143 c. 27 d. 153



16.

45°

Find the value of k. The diagram is not to scale.

62°

17

b. 73 c. 118

107

42
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GEOMETRY POST-TEST

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
1. Based on the pattern, what are the next two terms of the sequence?
4,8,12, 16, ...
a. 20,24 b. 24,28 c. 20,256 d. 64,256
2. May’s Internet Services designs websites. May noticed an increase in her customers over

a period of 5 consecutive weeks. Based on the pattern shown in the graph, make a

conjecture about the number of customers May will have in the seventh week.
y

—_
(=]

R=l

o

N

(=2}

~

w

Number of Customers
W

S

Week
a. May will have 7 customers. c. May will have 11 customers.
b. May will have 9 customers. d. May will have 13 customers.
3. Are points B, J, and C collinear or noncollinear?
I
A ! - > D
B le H i
o - Fis
F E &

a. collinear b. Noncollinear c. impossible to tell



4. What is the intersection of plane TUYX and plane VUYZ?
S T
1
4 ' U
i
1
1
1
1
% A B
VA Y
— —F — —
a Ty b. ST ¢y d. 7
5. Name the ray in the figure.
A B
( o Py
e — o e
A gy b 1B C. B4 d. 4B
6. Which plane is parallel to plane EFHG?
A B
D
E
G H
a. plane ABDC b. plane ACGE c. plane CDHG d. plane BDHF
7. If EF=2x—12, FG=3x—-15, and EG = 23, find the values of x, EF, and FG. The
drawing is not to scale.
E F G
a. x=10,EF=8,FG=15 c. x=10,EF=32,FG=45
b. x=3,EF=-6,FG=-6 d. x=3,EF=8,FG=15

44
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8. If 7 is the midpoint of SL'. find the values of x and ST. The diagram is not to scale.

S T U

) 9x - 4x+25 )
a. x=5,85T=45 c. x=10,8T=60
b. x=5,5T=60 d. x=10,8T=45
9. If m<DEF =122, then what are m<FEG and m<HEG? The diagram is not to scale.

F
2 E/ ¢
H/

a. mLFEG =122, mZHEG = 3§ c. mLFEG =068, mZHEG = 122
b. mAFEG =38, mZHEG =132 d. msFEG =38, m£HEG =122

e —
10. MO bisects LLMN, mZLMN = 5x — 23, mZLMO = x + 32. Find m£NMO. The
diagram is not to scale.

a. 61 b. 45.75 c. 915 d. 66

11. Find the distance between points P(8, 2) and Q(3, 8) to the nearest tenth.

a. 11 b. 7.8 c. 61 d. 149

12. Find the coordinates of the midpoint of the segment whose endpoints are H(8, 2) and K(6,
211.0)‘(7, 6) b. (1,4) c. (14,12 d. (2,8)

13. Patrick wants to put a fence around his rectangular garden. His garden measures 31 feet

by 43 feet. The garden has a path around it that is 3 feet wide. How much fencing
material does Patrick need to enclose the garden and path?
a. 172 ft b. 124 ft c. 160 ft d. 86ft
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14. Find the circumference of the circle in terms of 7
a. 156rin. b. 39zin. c. 1521zin. d. 78rzin.
15. Find the area of the circle in terms of 7
30in.

a. 30rin’ b. 9007zin. c. 60rzin’ d. 2257zin’
16. Identify the hypothesis and conclusion of this conditional statement:

If two lines intersect at right angles, then the two lines are perpendicular.
a. Hypothesis: The two lines are perpendicular. Conclusion: Two lines intersect at right

17.

angles.

Hypothesis: Two lines intersect at right angles. Conclusion: The two lines are
perpendicular.

Hypothesis: The two lines are not perpendicular. Conclusion: Two lines intersect at right
angles.

Hypothesis: Two lines intersect at right angles. Conclusion: The two lines are not
perpendicular.

Which choice shows a true conditional with the hypothesis and conclusion identified
correctly?
Yesterday was Monday if tomorrow is Thursday.
Hypothesis: Tomorrow is Thursday.
Conclusion: Yesterday was Monday.
If tomorrow is Thursday, then yesterday was Tuesday.
Hypothesis: Yesterday was Tuesday.
Conclusion: Tomorrow is not Thursday.
If tomorrow is Thursday, then yesterday was Tuesday.
Hypothesis: Yesterday was Tuesday.
Conclusion: Tomorrow is Thursday.
Yesterday was Tuesday if tomorrow is Thursday.
Hypothesis: Tomorrow is Thursday.
Conclusion: Yesterday was Tuesday.
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What is the converse of the following conditional?
If a point is in the first quadrant, then its coordinates are positive.
If a point is in the first quadrant, then its coordinates are positive.
If a point is not in the first quadrant, then the coordinates of the point are not positive.
If the coordinates of a point are positive, then the point is in the first quadrant.
If the coordinates of a point are not positive, then the point is not in the first quadrant.

Determine whether the conditional and its converse are both true. If both are true,
combine them as a biconditional. If either is false, give a counterexample.
If two lines are parallel, they do not intersect.
If two lines do not intersect, they are parallel.
One statement is false. If two lines do not intersect, they could be skew..
One statement is false. If two lines are parallel, they may intersect twice.
Both statements are true. Two lines are parallel if and only if they do not intersect.
Both statements are true. Two lines are not parallel if and only if they do not intersect.

Use the Law of Detachment to draw a conclusion from the two given statements.

If two angles are congruent, then they have equal measures.

£P and £Q are congruent.

a.
b.

21.
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msP + ms0 =90 c. ZP isthe complement of £Q.
mLP = msQ d msP = ml0

Use the Law of Syllogism to draw a conclusion from the two given statements.
If a number is a multiple of 64,then it is a multiple of 8.
If a number is a multiple of 8, then it is a multiple of 2.

If a number is a multiple of 64, then it is a multiple of 2.

The number is a multiple of 2.

The number is a multiple of 8.

If a number is not a multiple of 2, then the number is not a multiple of 64.

Use the Law of Detachment and the Law of Syllogism to draw a conclusion from the
three given statements.
If an elephant weighs more than 2,000 pounds, then it weighs more than Jill’s car.
If something weighs more than Jill’s car, then it is too heavy for the bridge.
Smiley the Elephant weighs 2,150 pounds.
Smiley is too heavy for the bridge.
Smiley weighs more than Jill’s car.
If Smiley weighs more than 2000 pounds, then Smiley is too heavy for the bridge.
If Smiley weighs more than Jill’s car, then Smiley is too heavy for the bridge.

47
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23. Name an angle supplementary to EQI.

B
C,
A L
&
E
a. ZBOC b. “ZBOE c. ZDOoC d. ZBOA
24, The complement of an angle is 25°. What is the measure of the angle?
a. 75° b. 155° c. 65° d. 165°

25. Z1 and £2 are supplementary angles. w1 =x— 39, and m<2 = x = 61. Find the
measure of each angle.

a. L1 =179 22 =101 c. £l =40 22 =150

b. L1=40 £2=140 d £1 =79 21 =111

26. Find the value of x.

(6x+ 11)°

Drawing not to scale

a. -19 b. 125 c. 19 d. 55
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27. Find the values of x and y.

4
4y°
112°
Tx+7°
W
Drawing not to scale
a. x=15,y=17 c. x=68,y=112
b. x=112,y=068 d x=17,y=15
28. Which angles are corresponding angles?

JXE §4
ASEEAY 2
10 1142 .
14&3 15&5
¢ d

a. S%and 16 c. Sdand -8
b. #7and -8 d. none of these
29. Which statement is true?

ZCBA and #EBH are same-side angles.
ZEBH and #BED are same-side angles.

Z£CBA4 and #HBE are alternate interior angles.
ZEBH and #BED are alternate interior angles.

oo
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30. Line r is parallel to line ¢. Find m 5. The diagram is not to scale.
r 7 135°
1 3
t 4 2
5 6
a. 45 b. 35 c. 135 d. 145

31. Find the value of the variable if # || L m£1=2x+44 and m£5 =5x + 38. The diagram is
not to scale.

32. Which lines, if any, can you conclude are parallel given that m.1 + m.-2 = 1807 Justify
your conclusion with a theorem or postulate.

7 || k&, by the Converse of the Same-Side Interior Angles Theorem
7 || &, by the Converse of the Alternate Interior Angles Theorem
g || A, by the Converse of the Alternate Interior Angles Theorem
g || &, by the Converse of the Same-Side Interior Angles Theorem

/a0 o
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33. Find the values of x, y, and z. The diagram is not to scale.
38°
19°
560 xO o VO
a. x =286 y=%9 =467 c. x=61y=% z=23806
b. x=67,1=286 z="59 d x=86y=067.2z=94

34, Classify AABC by its angles, when m <A =32, m £B =85, and m £C = 63.

a. right b. straight c. obtuse d. acute
35. Find the value of x. The diagram is not to scale.
72°
105° x°
a. 33 b. 162 c. 147 d. 75
36. Find the missing angle measures. The diagram is not to scale.

a. x=124,y=125 c. x=114,y=56
b. x=56,y=114 d. x=56,y=124



37.

107

Find m.24. The diagram is not to scale.

63
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