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ABSTRACT

Mindy S. Hutter, A study to determine the effectiveness of various factars in
the reduction of mathematics anxiety, 1995, Thesis Adviser: J. Sooy,
Mathematics Education.

The purpose of this study wag 0 determine if increasing the amouat of
problem solving, journal writing, group work, and praise would decrease the
level of mathematics anxiety experienced by eighth grade students. The forty-
seven students volved included twenty one average to helow average students
and twenly-six average to above average students. Both groups were pretested
and postiested using the Mathematics Anxicty Rating Scale - A, During a §ix
weel: period, class fite contained a high conceniration of problem solving,
Journal writing, group work, and praise. A dependent t test was used to
analyze the results.

‘The conclusions showed a significant decrease in the level of
mathematics andely experienced by the average to above average siudenis at

the 0.01 level. There was no gipnificant difference between the pretest and

posttest scores of the average to below average group at the 0.05 level.



MINI-ABSTRACT

Mindy 5. Hutter, A study 0 determine the ¢ffectivencss of varions factors in
the reduction of mathematics anxiety, 1995, Thesis Advizser: I. Sooy,
Matheatics Education.

The purpaose of this study was ro determine if increasing the amount of
problem solving, jourpal writing, group work, and praise would decrease the
level of mathematics anxiety experienced by eighth grade siudenis. In the
group with avernpe to below average stwudents, there was no significant

decrease in mathematics anxiety. In e group with average to above average

stidents, the level of mathematics anxiety dropped significantly.
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CHAPTER T
Introduction to e Stody
Introduction

According to Sheila Tobias (1993), an expert in mathemarics anxiety,
the fear of mathematics is often covering for resentmenr, starting when a
person was first embaiccassed or lotimidated in mathematics class, Other
sugsested sources include: time pressure, humiliation, emphasis on the right
answer, and working in lsolation (Tobias, 1981). Although mathermatics
AnXiety 1s not related to general intelligence (Morris, 1981; Skiba, 1980), there
is a general agreement that mathematics anxiety is harmfuf to mathematics
achievement. Clearly, a smdenr’s attimde, notr just ahility, is crucial in
deterniining failure or success (Digilio, 1987).

Many siudies have been aimed at alleviating mathemarics anxiety at the
college fevel. However, stodents in carly adolescence report an Increase io the
level of mathematics anxiety (Meece, Wigfield, & Eccles, 1990). It is
csseniial to develop, test, and implement effective strategies to relisve
mathematics anxiety in eighth arade stedents before It reaches its peak,

Baclcground

The artention given to marhematics anxiety increased due to the
feminist movement of the 1970°s (Williams, 1980). According {0 Tobias

{1991), women and minorities experlence higher levels of mathematics
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anxiefy. However, the participants of the smudies thar veached rhis conciusion
were high school and college students (Wigficld & Mecce, 1980).
Unformmpately, Lide is known about the existence of gender differences in
mathematics anxiety of younger students, but one study coocluded that sender
differences were not as sorong as grade-level differences (Wigficld & Meece,
15803}.

As & matter of fact, most studies dealing with any aspect of
mathematics anxiety have drawn their conclusions based on the responses of
high school and college students, and little 15 known about mathematics anxiety
in younger students.  Also, of the many studies complered, most rewedias
include counscling of some kind, and few, if any, provide tested remedics that
can be employed solely by the classtoom ieacher.

"The concept of math anxiety has historically been recognized as a
psychological problem that iay cause a variery of detrimental consequences.
Effective remediation has been deemed essential, although the parameters of
such a treatment have not been established" (Green, 1986).

Statement of the Problem

The purpose of this study is to determine if incrensing the amount of

problem solving, journal writing, group work, and piaise will decrease the

level of mathematics anxiety experienced by eighrh grade smdenys.



Sienificanee of the Problem

Mathemarics anxiety has long been recognized as a serious problem. It
can qceny 0ot only in festing sitations but aiso when faced with any
mathematical task (Hadfield, 1988). A consistent relationship exists between
mathematics axiety and mathematics achievement. Students with high
wathematics achievement, from elementaiy school through college, have low
mathematics anxiety (Reyes, 1984). Accordinely, students with higher levels
of marhematics anxiety tend to score lower on mathematics performance tests
(Engelhard, 1990; Dwyer, 1989).

Studies have reported an increase in the level of mathematics anxiely in
early adolescent years with a peak in ninth grade (Meece et al., 1990;
Wigfield & Meece, 1988). Those afflicted with mathematics anxisty arc less
likely to enroll in advanced high school mathematics courses or o choose a
marhematics-related college major (Meece et al., 1990). Mathematics teachers
must do what they can to prevent mathematics anxiety because mathematics-
anxious smidents are likely to become mathematics avoiders. ‘As a result, they
cannet fully participate in today’s technological society.

Experts in the fizlds of education and mathematics as well as sufferers
of mathematics anxicty have offered their suggestions for alleviating
mathematics anxiety. However, too few of these prescxibed stratepies have

bean adequately tested.



Limitations

The study was restricted to eighth prade students in Washingion.
Township located in Gloucester County, New Jersey. These students were
grouped homogeneously based on previous mathematics performance and
recommendation by their seventh grade mathematics teacher. The students in
the sindy are classified as Level 2 or Level 3. The smdenrs are upper middle-
class with few minorities. Approximately 83% - 90% of the students that
graduate high school attend college.

Definition. of Terms

Level 2: These students are considered average to below average.
They did not meet the requirements for the Basic Skilis program. They were
placed into this level by teacher recommendation based on previous
performance.

Level 3: These stidenis are considered average to above average.
They did not meet the requirements 1o place them into the advanced class,
Algebra I. They were placed into this level by teacher recommendation based
on previous performance.

MARS: This test was designed to assess the degree of ﬁmﬂmmatics
anxiety in adults. It consists of 98 statements to be raied on a five point scale
measuring anxiety from "Not at all” to "Very much”.

MARS-A: This test was designed specifically ior adolescents 1o assess
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the degres of matheratics anxiety. It consists of 98 statements to be rated on
a five point scale measuring anxiety ranging from "Not at all" ro "Very
much”. The test takes approximately rwenty to thirty minutes to complete.

Mathematics Anxjery: "Feelings of tension and anxiety that interfere
with the manipulation of numbers and the solving of mathematical problems in
a wide variety of ordinary life and academic sitnations” (Richardson & Suinm,
1972, p. 551).

Stress Inpoulation Training: This consists of three phases. The fivst,

conceptualization, "focuses on establishing a collaborative relationship with
participants while helping them to understand betier the nature of siress and its
distuptive effects on behavior and performance. The second phase. skills
acquisition and rehearsal, focuses on the development of coping skills such as
the use of adaptive self-statements, and the development of relaxation and
problem-solving skills. The third phase consists of application and follow-
through. This phase includes both nvitre (Imaginal and behavioral rehearsal)
and invivo {applications to actual life situations) training experiences”
(Schneider & Nevid, 1993, p. 283).

Systematic Tlesensitization: This treatment copsists of "progressive

muscie relaxation, followed by imaginal pairings of hierarchiczlly-arranged
reathematics anxiety-provoking stimuli with relaxation” (Schaoeider & Nevid,

p. 285).



Procedures

The population used for this experiment was comprised of eighth grade
students attending Chestnut Ridge Middle School in Washington Township.
The sample used included two mathematics classes of differing levels of
ability. These classes were taught by the researcher for the entire 1994-1995
school year. There were twenty-one swdents in the Level 2 class and twenty-
six students in the Level 3 class.

Letters were sent home informing parents about the smdy requesdng
permission for their children o participate. The students completed the
Mathematics Anxiety Rating Scale - A (MARS-A). During the six weeks
following this test, the instructor involved students in at least one word
problem each day, journal writing twice a week, group work at least once a
week, and praise several times daily. The students then completed the MARS-

A a second time. A dependent t-test was used to analyze the resuits.



CHAPTER I
Review of Related Research and Literature
Introduction
In 1984, Reves gave an overview of the exdsting knowledge of

mathematics anxiety, its definitions, nature, and its relationship to test anxiety,
general anxiety, and mathematics achievernent. Reves conchaded that the
amount of suggested intervention strategies designed to reduce mathemarics
anxjety far outweighed the amount of research done to test those same
sirategies or (o investigate the relationship berween teaching and mathematics
anxiety. The intervention strategies that had been tested involved mostly
college students and adults who did not attend school. Unfortunately, & decade
Jater. the same is srtill trme.

Review of Related Research

Much of the research designed to evaluate strategies for alleviating
mathematics anxiety invalves college stidents and counseling of some kind.
For example, Handler {1983), who used MARS as a pretest and postiest,
compared college students in two classes tanght by the same instructor with
one class meeting weekly with 2 counselor in mathematics anxiety reduction
technigues. The students in the class with weekly counseling sessions
decreased their level of mathematics anxiety while increasing their

mathematics competence.



However, another study involving college smdents, performed by
schneider and Nevid (1993), showed that while stress-inoculation training and
systematic desensitizarion significantly reduced students’ self-ratings of
mathematics anxiety, these treatrosnts did not improve performance. Yet
another siudy involving college students, performed by Crompton (1978), used
MARS to identify highly anxions coliege students. Crumpton then used the
Mathematical Competency Test tq identify areas of incompetence and designed
a course of smdy to increase competency of these students in their weak areas.
Using MARS again as a postiest, the results showed that an increase of
mathematical competency decreased mathematics anxiety.

Two other studies attempting o find a method for the reduction of
mathematics anxiety have been performed by DeBronac-Meade (1980) and
Fitzgerald (1984). DeBronac-Meade used MARS initially 1o measnre the
subjects’ levels of mathematics anxiety., Those involved ranged from fourtesn
o fify-cight vears of age. Using MARS again as a postiest, the results
showed that cognitive behavior medification did not significantly reduce
mathematics anxtery. Fitzgerald tested the effectiveness of relaxation therapy
with students enrclled in college algebra. The results were not statistically
significant.

Green {1986) also conducted a study to examine a relief from

marthematics anxiety. After controlling for working starus, age and sex, the



findings demonstrated that practicing mathematical problems significantly
reduced levels of mathemartics anxiety.

In addition to the research involving college students, there bave also
been several studies conducted using adolescent students. Aksu and Saygi
{1988) used corrective feadback o relieve mathematics anxiety of sixth grade
Tuckish students determined to be highly math-anxious by MARS-A.
Returning quiz papers with missing answers completed and incorrect answers
corrected had a significant positive influeace on the mathematics anxiety
levels.

Mevarech (1987) analyzed the effects of computer-assisted mmstruction
on various aspects of mathematics anxiety found in sixth arade Israeli smdents.
‘The studenis who received computer-assisted instruction manifested lower
levels of mathematics anxiety relating to their worries about learning
mathematics and their attitudes toward Jearning mathematics with computers
than those students with a non computer-assisted instruction curriculum.
However, there were no significant differences in their fear of failure in
mathematics class or their difficulties in solving mathematics problems.

A study involving students in grades seven through nine was performed
by Meece, Wigfield, and Fccles (1990) to evaluate the prediciors of
mathematics anxiety as well as to assess its influence on course enrollment

intentions and performance in mathematics. The results showed that
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mathematics anxiety 15 directly related to students’ mathematics ability
perﬁeptions, performance expectancies, and value perceptions.

Engelhard (1990) conducted a study with thirteen vear old students in
the United States and Thailand to investigate the relationship between
rmarhematics performance and mathematics anxiety, mother’s education, and
sender. Engelhard used mother®s education, gender, and the effects of
previous achievement in mathematics as control elements and concluded that
an inverse relationship exists between mathematics anxiety and performance.
Although this relationship was found in studemis from both the United Stares
and Thailand, it was more pronounced in the students from the United States.

Review of Related Literature

Understanding the causes of mathemarics anxiety is a necessary part of
learnmg to relieve it. Brush {1981) believes that mathematics anxiety levels
rise as marhematics becomes more difficult and more abstract. Students’
attifrdes towards mathematics become more negative as the mathematica
content becomes more abstract. Teachers in middle grades tend to use fewer
concrete approaches. The average smdent is not ready for the abstraction
without a more basic, concrete understanding of the concepts (Boling, 1991).

Others blame the source of mathematics anxiety on the style of the
mathemancs classroom. As students progress through school, the amount of

lecture in the teaching of mathematics increases with more regular testing
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(Brush, 1981}, What students wish for in the mathematies classroom are more
oppartunities for debate or disenssion (Tobias, 1987). Gourgey (1992)
believes that all too often students learn mathematics by the teacher always
reling them how. Students taught by this method of instruction feel helpless
and deficient. These students will then feel aniows and fear fallure, Smdenrs
need tO be actively engaged in doing mathematics rather than passively subject
10 4 teacher’s delivery of information.

A pumber of educatron and mathematics professionals as well ag actual
sulferers of mathematics anxiery have enumerated a variety of susscsted
sreategies 0 deal with mathematics anxiety. Marris (1981) helieves teachers
sbould listen inrently when students ask cuestions and then willingly ¢xplain in
order (0 Create an accepting atmosphere. Teachers should reassure their
smdents that they, oo, experience frusmarion at times with mathematics and
that there is no such thing as 4 "math mind™. Another way teachers can belp
their students to deal with their mathemarics anxiety is to encourage educated
guessing. This s conducive to a risk-taldng climate (Morris, [981).

According to Gourgey (1992), "Students need to realize that hard work,
tediom, confusion, trial and especially error are all normal parts of the
learning process” (p. 14). Perseverance, nor intelligence, is often the
differentiating factor between success and failure.

Yet another suggestion. is to show the relevance of mathematics.



12
Rader-Konofalski (1991) believes that reachers should use visual aids, share

personal experiences, and relate mathematics topics being taught 10 everyday
situations 1o positively affect the attitudes of their stidents. Schulez (1985)
agrees that making mathematics meaningful and relevent, using examples to
which stdents can relate, will reduce mathematics anxiety.

The supgesrions most often cited recommend group work, journal
writing, problem solving, and using praise in a supportive atmosphere (Ben-
Jacob, 1931; Boling, 1991; Dodd, 1992; Garofalo, 1989; Greenwood, 1984;
Kennedy, 1985; Morris, 1981; Rader-Konofalski, 1991: Sherard, 1981; Skiba,
1990; Tobias, 1981, 1987, 1991, 1993).

Allowing smdents to work in groups can help to reduce mathematics
anxiety for several reasons. Studenis feel less threatened and less alone when
working in groups because responsibility is shared. Often, thev learn better by
explaining to each other and thinking alond (Morris, 1981). Students in grades
five through eight in partienlar relate betier (0 one another than they do o the
teacher 50 discussing mathematical concepts with each other will help them to
understand and relieve anxjery in the process (Boling, 1991). Another benefit
to group work is that it allows students to be social and to be active learners
(Dodd, 1992).

Writing i3 another way for a student to be actively engaged in learning

mathematics. Several reasons why writing will reduce mathematics anxiety
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follow. Some smdents will feel more comfortable explaining to the teacher
that they do not understand through weiting. Journals allow students to adnit
their difficulties and anxictics privately. This not only enhances student
mativation but glso gives insight to the teacher about problems that need
addressing (Drodd, 1992; Kennedy, 1985). Writing also helps students to
clarify their thinking, uncover problems, and generate questions.

Students can Use writing on their own to help alleviate their
mnathematics anxiety. ‘When working & problemn, math-angious students should
be taught to divide the pape nto two columps. On the left, these stodents
should record their feelings and thoughts; on the right, they record their noics
and calculations. This process aids the stadent in discovering obstacles they
create for themseives. It allows them to keep working when they cannot
figuee out the next mathematical step. This strategy aids students in
recognizing when panic starts so they can learn how to stop It without stopping
their work on the problem at hand (Tobias, 1987). "As math learners become
more and more familiar with their own learmning blocks, they become more
able to discover self-cures” (Tobias, 1993, p. 243).

Experts belicve problem solving will help in the reduction of
mathematics anxiety (Garofalo, 1989; Greenwood, 1984; Rader-Konofalski,
1991; Sherard, 1981). Like group work and wriling, it allows students t0 be

active learners. Solving problems also helps students to relate mathematics to
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everyday situations, making it relevant and meaningful (Schmltz, 1985). When

students see mathematics as relevant and meaningful, they are motivated to
learn and to continue trying.

Praise has been sugpested to relieve mathematics anxiety for several
reasons. Encouraging and expressing confidence in students helps to develop
confidence in their mathematical abilities (Sherard, 1981). Students confident
in their mathematical abilities will be more persistent in their efforts to leatn.
Praise for perseverance and educated guessing is essential. Tt encourages the
use of intuition and creativity, valuable qualities in the pursuit of mathemarical
knowledge (Morris, 1981).

Although the suggestions t¢ alleviate mathematics anxiety are endless,
those receiving the most acknowledgement are group work, writing, problem

solving and praise.
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CHAPTER U

Procedures
Introduction
The procedures used by the rescarcher to conduct this study are described
in this chapter. The problem under consideration was to determine if increasing
the amount of problem solving, journal writing, group work, and praise will
decrease the level of mathematics anxiety experienced by eighth grade students.
The two groups of students who participated in the study are described, and the
tine schedule is explained.
Pariicipants
The smidy wes restricted to forty-seven eighth grade students who were
previcusly placed into the eighth grade mathematics class (Level 2) or into the
Pre-Algebra class (Level 3). The classification was based on previous
mathematics performance and recommendation by their sevemth grade
mathematics teacher. The Level 2 class contained twenty-one students and was
taught during the second period of the day (9:03 4. m. 0 9:48 a. m.). The Level
3 class contained twenty-six students and was taught during sixth period (12:18
Pp.m. 1o 1:03 p. m.}.
Procedures
A letter was sent home wirh each student on Tapuary 26, 1995 informing

the parents/puardians of the study and requesting permission for each swdent 1o
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take part in it (See Appendix A). The smdy began on Febroary 6, 1995 and

conrinued for six weeks. On the first day, the students in both classes werc
preesied using the MARS-A (See Appendix B). The studemts were given as
much time as they needed (o complete the test. Most finished within a twenty to
thirly minute period of time.
Coopenaiive Learning

The students were placed in coopecative learing groups. Each gronp was
composed of one high-achicving student (with an A or B average), one low-
achieving student (with a D or F average), and ugally two but in some cases
three average-achicving students. On the day the study began, after all students
coqpleled the MARS- A, the students were asked to list three positive
characteristics that they possessed. They were then directed (o different arcas of
the room to meet their sroup members and to share these characteristics. The
students were told that they may be called on to introduce a group member 1o the
class, sharing their good qualities. At the end of class, several smdents were
called on to ntroduce a group member. Tor the next few days, several students
were asked each day to introduce a group member tg the class.

Dmzing the ficst week of the study, the Level 3 class met with their sioups
a second time to complete a problem solving lesson. They were asked ta explore
and to find patterns and rules for multiplying and dividing powets of ten. The

questions they were asiced to answer were reviewed at the end of the period. The
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smdenrs called out teir responses I unison.

During the second week of the study, the Level 2 class met with their
oroups on (wo occasions to discuss answers to rhe problem solving questions
given at the start of class. The studenis did discuss their work and reach 2
consensus, but many times their conclusions were nor valid. The Level 3 class
met with their groups for a full period to review for a uoit west. The smdents
were told that if one group member’s paper was collecied and graded, all group
members would receive that grade. The papers were not collected.

The Level 2 class met with their sroops twice the third week. The first
meeting was brief. The directions were to discuss the eighth problem in their
prablem solving packet. They had each worked on this problem earlier on their
awn, hut 0o one was able to justify his/her answer. The second meeting lasted
most of the {orty-five minute pericd. The students were warking on a lesson,
learning how to solve problems by solving a simpler problem.

The Level 3 ¢lass also met with their group members twice. During the
first meeting, the studenis were asiked to complete an example in their noies
section based on the lesson for that day lavolviog renaming fractions as percents.
They were also asked to compare cheir answers for the problem of the day. The
second time the students completed a "Percents to Know" chart. They were
asked 1o copy a chart from the board in which either the percent, decimal, ot

{raction was given. They needed to rename the given amount so that their charis
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were filled in with each amount as a percent, decimal, and fraction.
During the fourth week, both classes met with their sroups three dmes to
work on problems in preparation for the Early Warning Test. The students

worked out of their Test Best Mathematics booklets (See Appendix 1) and

completed as much as they conld with their group.

The smdents compieted the Early Warning Test on Tuesday, Wednesday,
and ‘Thursday of the fifith week. WNeither class had mathematics on thoss days
duc to the testing. Both clagses worked in groups on sample Barly Warning Test
problems on Monday of that weck.

During the final week of the study, the students lo both classes met with
their groups only once. The assigament for both classes was to complete a group
guiz. Their quiz papers should show the work for each problem. They were told
thar only one quiz per group would be collected and graded, Every member of

the group would receive the same grade.

Problem Solving

The problem solving problems used were taken directly from the 1992
Euarly Warning Test (See Appendix C). The students were cach given their own
packet. They were asked not to work ahead bur to solve problems as direcred.
The students usually solved one or two problems cach day. They solved more
durimg the fourth week of the study in preparation for the Earljly Wamning Test.

Somelimes the problems were completed at the start of class. Other times the
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students worked on problems in their cooperative learning groups.

During the fourth week of the study, the students spent the majority of
gach class pericd solving problems from booklets with sample Eatly Warning
Test problems. The booklets were distribuied and collected sach day (See
Appendix I3).

Tournals

The students were asked at the start of the school year to have a section
in their notebooks for journal entries. Prior to the start of the study, journal
entries were completed approximately once a month. They were only collected
at the end of a marking period. Throughout the study, students Cbmpleted journal
entries twice a week, and jowrnals were collected and read every other week.
The students are given credit for completing the journal entries. The smdents’
grades are not based on the accuracy of the answers. FPosilive cominents ars
returned on correct angwers and suggestions and encouraging remarks on others.

Dhuring the first week, the same journal cotries were given to both alasses.
They were first asked to complete the following sentence. "When I get stuck on
a math problem, I ... " The second entry asked students 1o explain how to find
the sale price of jeans regularly priced at $52 if they were on sale at 25% off. '

During the second week, the Level 2 class was asked first to explain why
the oumber two is the only even prime number and then to explain how they go

about deciding if a mmmber is prime or composite. The Level 3 class was given
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the following questions. 1) Write a paragraph that explains the difference in the
way in which decimal points are treated in addition, subtraction, multiplication,
and division. 2) What happens when you divide a number by smaller and smaller
nurabers? 3) Will the product of (-3.5)° and (-2.8)* be positive or negative?
Explain.

During the third week, both ¢lasses responded to the same questions. The
first assignment was to explain how to find 25% of 44 and to find the answer in
as many different ways as possible. The second journal encry asked the srudents
to tell what they kmow about perimeter and area and give examples of how to find
each,

Both classes again responded to the same entries for the fourth week of
the study. Although the classes are tanght using different textbooks, both classes
were jo the middle of a unit about percent. The students were asked to write
explaining what they understand about percent (with exaaples), what they do not
understand, and what they are wondering about. Their sccond assignment was
to complete the following sentences. When I make a mistake in math, I. . ..
When I'm embarrassed about doing marth, I. . . .

The entries given the fifth week were to commplete ihe following sentences.
One thing I like about doing math is. . . . Doing math makes me feel. . . . The
second eptry for that week was free writing. The students were asked to write

for five minutes regarding any questions, concerns, or anything that came to mind
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regarding roathematics.

Faor the final week, the first entry asked the students to explain how ta find
a percent of a mumber using examples. They were asked 1o do this in as many
different ways as they knew. The second assignment was to write what their
mathematics average is currently and to explain why they earned that grade. The
students were told that if the problem was poor test or quiz grades, Gen tey
should explain why they thought they ¢arned such low scores.

Both classes completed the MARS-A test again at the end of the sixth
week of the study. Students were allowed as nmich time as they needed. Their
scores were computed. A dependent t-test was performed to apalyze the resulis.
The level of significance was set at 0.05. A complete analysis of the data is

presented in the following chapter.



22
CHAPTER IV

Analysis of Data
Tniroduction
The purpose of this smdy was 10 determine the effectiveness of goup
work, problem solving, journal writing and praise in reducing mathematics
anxicty. There were two groups tested inciuding forry-seven eighth grade
students. The Level 2 clags (ncluded twenty-one students, and the Level 3
clags lneluded twenty-six students.

Preseniation of the ata

The Mathematics Anxiety Rating Scale - A (MARS-A) waz vsed a3 a
pretest and pogttest for both groups to determine a mathematics anxiety score
for cach student. The score is high if 2 smdent is mathematically anxions;
therefore a low score i3 desirable. A dependent t-test was performed. The
level of significance was set to (.05, The MARS scores for hoth groups are
presented in Tables 1 and 2.

in the Level 2 class, the average difference in pretest and postiest
seores was 4 drop of 10.86 points. The t value was calculated as -1.65 (See
Table 3). This 15 higher than the critical point of -1.725 with degress of
frecdom equal to 20. Therefore, the null hypothesis concerning the Level 2
group was accepted.

In the Level 3 class, the average difference in pretest and positest
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gcorcs was a drop of 18.81 points. The t value was calculated as -2.83 (See
Table 4). This is lower than the critical point of -2.4835 with degrees of
frecdom equal to 25. This was significant at the 0.01 level. Therefore, the
nul]l hypothesis concerning the Level 3 sroup was rejected.

Discugsion of the Results

The resulis involving the Level 2 clags indicated that group work,
problem selving, journal writing and praise vsed In combination did not
effecrively decicase the amount of mathematics anxiety feit by the students.
‘The: difference between the pretest and posttest scores on the MARS-4 wag not
statistically sigmificant. The oull hypothesis was accepted.

The results involving the Level 3 class indicated that the combination of
group work, problem solving, journal wriring, and praige created a statistically
significant difference between the pretest and posttest scores on the MARS-A.
The mll hypothesis was rejected.

Summary

The analysiz of the Jdata has been presented in this chapter. A
dependent t-test was used to determine that the combination of group work,
problem solving, jourpal writlng, and praise was unsoceessfol n redocing
levels of mathematics anxiety in the Level 2 group but successful in the Level
3 group. Thus, the mull hypothesis was accepted for the Level 2 sroup and

r¢jected for the Level 3 group.
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TABLE 1
Regults of Mathematics Anxdery Rating Scale
T.evel 2 Group
Student Pretest Posttest Difference
1 236 273 +37
L 244 234 140
f 253 258 +5
fy 176 142 -34
15 204 212 + 8
f, 282 290 8
i, 217 201 -16
1y 306 261 45
i 209 218 -51
i 191 208 +17
m, 159 113 -46
m. 147 103 44
m, 243 226 -17
m, 365 320 45
m, 207 164 43
my 155 127 28
m, 188 175 -13
Mg 121 109 12
Ty 239 229 -10
I, 145 177 +32
my; 256 235 428
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TABLE 2
Results of Mathemarics Apxiety Rating Scale
Level 3 group
Student Pretest Posttest Irifference
f, 158 1435 -13
t, 185 157 -28
1, 200 303 + 4
1, 136 177 -9
f. 169 143 -24
1 269 2060 -60
f; 2590 285 + 3
fa 299 320 -+21
£, 196 159 -57
i 261 163 -96
f;. 313 260 -23
1, 307 321 +14
fi; 235 170 -03
fi4 242 221 -21
m, 210 202 -8
m; 279 233 41
m, 222 202 20
m, 230 233 +23
1 218 254 +35
m, 159 116 -53
my 182 115 -67




TABLE 2, CONTINUED
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Student Pretest Posttest Difference
I, 279 318 +39
my 199 190 -9
0, 195 130 -56
), 250 238 + 8
ITOES 229 220 -0

TABLE 3
Results of Dependent t Test
Level 2 Group
n d 8 t
21 -10.86 30.21 -1.65
TABLE 4
Resulis of Dependent t Test
Level 3 Group
] E 84 t
26 -18.81 33.84 -2.83"

*sigmficant at the .01 level
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CHAPTER V

Summary, Conclusions, and Recommendations
Introduction

Although there are many studies showing the detrimental effects of
mathematics anxiety with even more suggestions on how to combat it, very
few studies have been performed to find sivategies that work, especially with
adolescent students. The purpose of this study was to determine if an increase
in the amount of group work, problem solving, journal writing, and praise
decreases the level of mathematics anxiety experienced by sighth grade
students. The Mathematics Anxiety Rating Scale - A was used as a pretest
and postrest on the two groups tested. One group was a Level 2 mathematics
class, and the other group was a Level 3 mathematics clags.

Summary of Findings

A dependent t-test was used to analyze the dara. ‘The results indicated
that the use of group worlk, problem solving, journal writing, and praige did
not significantly decrease the level of mathematics anxietv measured in the
Leve] 2 group. The results were not significant at the 0.05 level, and the mull
hypothesis was accepted. These strategics did significantly decfease the level
of mathematics anxiety measured in the Level 3 group. The results were
significant at the 0,01 level. Thus, the null hypothesis was rejected. The

strategies tested sigmificantly decreased mathematics anxiety experienced by
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students in the higher level of the two groups tested.
Clonchisions

Incorporating grovp work, problem solving, journal writing, and praise
witl help 1o reduce mathematics anxiety in some students, most likely those in
an average W above average level. Several factors, such as the administration
of the Barly Warning Test during the six week experimentation period, may
have effected ™e results. Both groups of students decreased their level of
mathematics anxiety on the average. Only in the Level 3 group was the
amount of decrease conough to be considered significant.

Several factors may have influenced the results of this study. Many of
the siudents in the Level 2 group are enralled in the Bagic Skills Reading class
or Basic Skills English class. Problem solving is thoughi to reduce
mathematics anxicty by showing students the need for mathematics and relating
it to every day problems, The comprehension difficultics experienced by these
students may have counter-acted the benefits of preblem solving and in fact
wereased e levels of mathematics anxiety experienced by some sdents.

Also, all eighth grade studenrs involved in this smudy took the Eadly
Warning Test during the six week experimentation period. The pressure from
the test may have had a detrimenta] effect on the level of mathematics anxisty
expericaced by some sindenis. And, although most students in boih groups

seemed to have little to no difficulty cooperating with the shidents in their
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groups, the interactions which took place may have affected the mathematics
anxiety levels of students differently.
Recommendations

Mathematics atwiety is a serious problem which needs to be addressed.
Prevention seems to be the most logical solation. On average, the students
involved in this study did hepefit from. the steps taken (o rednce their
mathematics anxiety. The effects of problem solving, group work, journal
wilting, and praise should be tested individually in longitmdinal studies using

larger samples of students.
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Appendix A

Parent Letter



Toa: SR Parenls
From: Miss Hutrer

Re: Master’s Thesis
Drate: Japoary 25, 1995

Hello, again, and bappy new year to all of you.

As you kmow from my previous letter, I am completing my master’s degree in mathemanics
education at Rowan College, and T am in the process of wriling my thesis. The porpose of
my thesis i3 w0 reduce the anount of mathematics anxdety cxperiesced by my students.

I spent the first part of this vear researching mathematics anxiety and found several stadies
whose results have shown that studenis with high levels of mathematics anxiety tend to score
lower on mathematics achievement tests. Some experts believe rhat mathematics anxiety
peaks in the ninth grade. My goal is to help alleviate some of this anxiety before it reaches
that peak.

The studenis, with your permission, will be administered the Mathematics Andety Rating
Scale as a preiest and postiest. During a six week period between those tests, 1 will be
increasing the amount of problem solving, journal writing, and cooperative learning in class.
The names of the stedents will not be used in the study.

Tf you have any questions a1 &1l repading this matier, please feel fres to send in a note with
your child or to cali me. The school phove number is 582-35335, and T am available from
10:00 - 10:30 a.m. and from 2:00 - 3:10 p.m. I will get back to you 25 soon as possible,
Please circle your cholee, sign below, and retucn.  Thank you!

I do/ do not agree o allow my child to be a part of the

srady described above.




Appendix B

Mathematics Anxiety Rating Scale - A



Name . Total Score

MATHEMATICS ANXIETY RATING SCALE (MARS-A)

“The items in the questicnnaire refer to things and experlences that may cause tenslon or apprehesion.
For each iten, place a check (Jin the circle under the caliimn that describes how much you would be
made anxious by {1. Work quickly, but be sure 10 think ahour each iterm.

How anxjous . . | Nat at A A fair Vary
all Litcie amount Much much
1. Deciding how much change you shanld 0 ) O 0 O

get back from buving several items.

2. Having someone watch you as you add O 0 O O O
up a colurnn of numbers.

3. Having someone watch you as you divide 0 0 'S
a five digit number by 2 Two digit number. O O

4. Beingasked to add up 976 + 777 inyour

head.
5 Addingup 976 + 777 on paper. o O ) 0 O
6. Figuring out a simple percentage, like 0 O Q.- -0 O
the sales tax on something you buy.
7. Figuring out how much you will get paid
for 6%: hours of work if you get paid O O 0 O 0O

$3.73 an hour.

8. Listening ta a person explain how your
share of expenses on a trip was fipured Q ) Q 0 Q
out (including meals, transportation,
housing, etc,},

9. Counting a pile of chanpe. ) O Q 0 O

10.  Adding up a bill for a meal when you Q 0 () O O
think you have been over-charged.

Copyright 1988 by Richard M. Suinn. All rights reserved.



How amdous . .. Mat at A A fair Yery
all little amount Much much
11. Telling the cashier that you think the bill
for the meal was wrong and watching O O 0O 0 0
the cashier add up the bill again.
12, Beinp asked to make change. O 0 0 O O
13.  Adding up the dues received and the 0 o o o O
expenses for a club you belong to.
14. Reading a formula in a science class. 0 O O 0 Q
15. Doing a word problem in algebra. ) O O (] 0
16. Solving a problem such as: If x = 11,
andy = 3, then the result of x/y is equal Q O 0 © O
to ?
17. Solving the problem such as: If x = 12, e D '8 0 )
and y = 4, then the rauo of x to y 18
equal 10 ?
18. Tiguring out your grade average for last O O O 0 0
term.
19. Reading an article on the basketball team,
shawing what percentage of free throws
each player made, the percentage of fleld O g 0 O O
goals made, the total number attempted,
&ic,
20. Reading a novel with many dates in it. O 0 O Q O
21. Beinp asked to remember the telephene .
mimbers of three peaple you met. Q Q O O o
22.  Being asked 1o miess ar the number of
people at a large gathering you are 0 O 0 O O
attending.
23. Receiving 2 math textboak, O 0 O 0 0




How anxious Mot at A A fair Very
T al} litthe  amount Much much
24, Watching a teacher work an algebra
problem on the blackboard. O 0 O 0o o
25.  Figuring out whether you have enough
change to pay for the gum and magazine Q 0 O Q 0O
you want to buy, plus the sales tax. '
26. Signing up for a math course. O O O O 0O
27.  Listening to another student explain a 'S O O O O
rath formula.
28. Walking inte a math class. O O Q O Q
29. Having to figure the miles per gallon of 0O O 0 0 O
gas for a car.
30. Watching someone work with a Q O O 0 O
calculator.
31, Loaking through the pages of a math O @) 0 O O
text.
32, Sigming up for a course in Algebra. 0 0O 0 0 '®)
33. Being called on to put a problem on the ..
board when you are not sure your answer O O o O O
15 Tight.
34. Studying for a math test. O O o 0 O
35. Startingto read a new chapter in a math 0 @] O O O
book.
36. Walking to class and thinking about a 0 O o O O
math course.
37.  Meeting your math teacher while walking @) @] 0 ' 0
in the hall.
38. Reading the word “Statistics”. 0 O O O O



rates while describing savings accounts.

H . : Not ar A A fair Vary
oW anHgus - -« all it  amounl Much  nmeh
39,  Sitting in a marh class and waiting faor
the teacher 1o begin. 0 ) o o O
40. Solving a square root prablem. O O O Q O
41. Signing up for a course in Geomerry, O \ o Q 0
42, Collecting money for admission tickets
to a show or a game at the dogr, o O o o Q
43, Taking the math section of a standardized
test, like an achigvement test, O O 0 0 0
44. Measuring. how much border o leave
and how to place five picures on a O O o O 0
bulletin board.
45, Raising your hand in a math class to ask
a question abont samething you do not O o Q Q 0O
underseand.
46. Reading and interpreting graphs or 0 O 0 O o
charts.
47. Reading a cash repistarreceipt afieryouy Q Q Q 0O )
buy something. .
48. Figuring the sales tax for'something that @] Q O O O
casts more than $1.0¢.
49. Having to know how to halance a
checkbook by adding up every amount O O 0 O O
that was spent and subtracting it from
the amount you started with.
5. Figunng how vou would make more
money: by taking a job that has a lower 0 O ') e 0
salary, but includes, room, meals, and
travel; or a job that has a higher saiary,
but nv other beoefits.
51, Having someone explain bank interest O 0 O O O
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How amdous . - -

Hearing a lecrure in a social studies class
where the teacher is commenting on some
figures, like the percentage of each socio-
ecanomic group who voted Republican.

Nor ac
all

0

A
lictl=

o

A, fair
Alouar

O

Much

O

Very
much

O

53.

Taking an examination (quiz) in a math
COulse, )

54,

Taking an examination (final} in & math
COULSE,

5.

Hearing two of your friends talking about
the best way to figure aut the actual cost
of a product.

36.

Having someons ask you to recheck the
numbers in & simple calculation, such as
division or addition.

37,

Being asked by a friend to answer the
guestion: “How long will it take toget 1o
the state capital if I drive at 30 miles per
hour?”

58.

Studying for a driver’s license test and
memarizing the numbers involved, such
as the distances it 1akes 10 slop a <ar
going at different speeds.

59.

Hearing friends quote the odds on a
game as they make bets.

60.

Playing cards where numbers are
involved, like poker or blackjack.

6l.

Having a friend try to teach you how to
o a math problem and finding that vou
cannot understand what is being said.

2.

Making a schedule for your daily routine,
setting aside times for classes, study time,
meals, recreatinn, eic,



Mat at A A fair Very

How anxious . . . ali little amount Much much

63. Llearning the part of a game dealing
with scoring 2nd remembering numbers. 0 O O 0 O

64.  Deciding which contrsas 1o take in order
to come out with enough credit hours O O O O G
for prometion or graduation.

65. Working a math problem that is
important in your life, like figuring out 0
how much you can spend on recreational
activities such as movies after buying
other things you need.

6, Weorking on a ‘math problem which seems
less important in your life, such as “if
x = outstanding bills, and y = total O 0

ineome, caleulate how moch is left for O O O
recreational purposes.”

67. Being given a set of addition problems O O 0 O O
1o s0lve On paper.

68. DBeing piven a set of subtraction problems 0 0 ) 0 )

to solve on paper.

69. Deing given a set of multiplication
problems to solve on paper.

70. Beinp given a set of division problems 1o

salve an paper. 0 Q & Q 0

71, Picking up your math textbook to begin
working on & homework assignment. O 0 O a O

7Z.  Being given a homework assignment of
many difficuit math problems, which is Q 0 Q 0O Q

due the next time the class meets.

73. Thinking about an upcoming math test
one week belore., 0 0 0 0 0



How anxious . . . Nor at A A fair Very
all lile amount Much  much
74. Thinking about an upcoming math test O O O 0O O
one day before.
75. Thinking about an upcoming math test 0 O O O O
one hour before. ) '
76. Thinking about an upcoming math test 'e) O s O 's
five minutes befare.
77. Checking the time and figuring out
whether or not you can stop in two more 0 Q Q O O
stares and siill meet a friend at the exact
time you said you would.
78. Waiting to get a math test retui!'ned on
which you expected to do well, 0 o Q o O
79. ‘Waiting to pet a math test returned on ,
which you expected to do poorly. o o o o 0
80. Asking your math teacher after class
about something you did not understand. O o Q O O
81. Realizing that you have to take a certain
number of math classes to meet the O 0O O 0 0
requirements for graduation.
82, Picking up a math textbaok to begin 2
difficult reading assignment. O Q O O O
83. Being called on to answer a question in
a math ¢lass on a topic you have spent O O Q 0 O
some 1ime studying.
84. Not knowing the formula needed to solve
a particular problem. 0O Q ) O O
B5. Receiving your final math grade onyour @] C O O 0
report card. '
86. Figuring out how much material you will 0 0O '®) 0O O

need to do a project so that you will
waste as little as passible.



. Nol at A A fair Very
How anxions ... Al  lide  amosst Much  much

87. Being responsible for collecting the dues

for a dub and keeping track of the amount O 8 Q 0 @)

received.
88. Opening a math or statistics book and 0 e O 0 O

seeing a page full of problems.
89, Watchil?g someone use a graph to explain '®) 0 0 e 0

samething.
90. Listening to a lecture in a math class, o 0 0 © O
91.  Being given a “pop” quiz in a math class. Q 0O O O O
92. Seeing a computer printout. O 0 8] O 0
93. Having to use the tables in the back of a x

math book. 0 0 O 0 O
94. Comparing the prices of two brands of

soft drinks that are different sizes and O O O O O

deciding which is cheaper.
95. Deciding how much of atip to leave ina

restaurant after a meal, © © © © o
96. Being asked to explain how you arrived "

al a particular answer far a problem, Q O O 0 ©
97.  Adding up the results of a vote, such as

for class or student body representative. 0 O o O O
98. Acting as secretary, keeping track of the

number of people signing up for an event. 0 0 O 0 O



Appendix C

Early Warning Test Problems



MATHEMATICS PART 1

_ PPropriate space pravided
Mathematics Part § pp Page | of your Answer Folder, UNLESS THE PROBL

B0 NOT FIGURE SALES TAX IN YOUR ANSWERS TO PROBLEMS INVOLVING PURCHASES.

Directions: Use thig graph to answer question 1. Directions: Use this picture of a bill to answe
question 3, :

EAUDHITE PASTIMEE’ AR TN T e
Reacing Flaying Sparts < (arine los (afe!.
Q 1 1 hamburger $4.50 !
WEIC. j "H . - . _:
Tetevggnm E-" Variled chesse 3225 ;
107 = | A

laying Yidzo . ] N
Gamas / \ 1 mifk S0 i

Talking with Friands Listaning 1o Musig
ii_’i‘moh Raprezants 100% al Survay |

L Paul surveyed all his eighth-prade classmates

- . . \ 3. Ifyouleft a tip of about 15%% of the toral
W determine their favorire pastimes. LAy . :
Actording to the graph above, what percent ' ;:'i:.’,i"' Which of these amouns did you
of his classmates preferred reading? ve!
A 1 s o
B. 153% ] '
C. 20% e

¥ . 1290
D, 25% )

2. In which of these [ists are the numbers

' 4. About how many hours would an auromo
ardered from LEAST 10 GREATEST? trip of 285 miles take if the cap's speed
A -8 -4.03 , varied between 43 mph 2nd 35 mph?

B. 0,3 -4,-8 : ;-
C. -4-303 ‘ A between 63 and 8 hoyrs
D, -8 ~-430 :

B. berween 5 ang ﬁ% hours
C. bemween j%ancf;.ﬁ hours
D

“between 2 and 3-.3 hours

for

EM STATES OTHERWIS E,

L]
L]

of

Bile

-




Directions: Use this picture of 8 calendar page to
answer question 5.

APRIL ]

EﬂlﬂﬁanuI]WlﬂJThwlFrl’Blt
IRy

5'6!?’3(9'10,11_7

12]13[14]15]16[1?'15

19[20]21{22‘23]24{
25[27}25[25[30' j

Jamal hag 20.appointment 1o seg his docror
exactly three weeks from today. Today is
APpril 17th. On what date is that
appointment with his doctor?

A. Aprii 30
B. May1

. May§
D. May 15

When coloring maps, mapmakers follow twe
important rules;

* All of a country or state must be colored
the same color,

* A color may be repeated, but different
colors must be ugeg for countries or states
that share a commeonq border,

Following only these rules, what is the
MIBznum rumber of different colors
required 1o color the m1ap below?

oW
L RN

7. Nick claims that any quadtijarera) is a

Directions: Use this table to answer question 8

8 Rimis running for eighth-grads treasurer,

Square if all of its sides are equal in lenoth
and both of jts pajrs of Opposite sidas gra
Parallel, Which figure below can pe used o
Prove that Nick’s claim ig wrong?

&D BC7
Clj D. D

WILL YOU VOTE FOR Riras

F:naour?-.ﬁ:var?:er Yes Na |
104 6 4 |

217 3 2

284 5 5

148 8 2

128 6 4

| 1w 7 3

There are 200 ¢ighth-praders in Rita’s
school. Her friand Lofga wanted wy predigt
the number of vores Rita would get, 50
Lorna surveyed 3 sample of 60 eighth—prade
students. Ten studentg were selected at
random from each of the six eighth-grade
Tooms. The results of thar survey are shown
in the table abgvs,

Based on the information above and in the
table, which of the following most likely

- Iepresents the number of votes that Rita will

get if everyone in the eighth grade at her
school votes in that efectign?

A 4
B. &0
C. 130
D. 130

Goon




Directions: Use this figure to complete itemn 9,

L

Each D = 1 sguara unit

9. The arca of the figure on the grid above is
between

A, 60 and 70 square units
B. 70 and 80 square units
C. 80 and 90 square units
D. 90 and 100 square units

10.  Thireenth—century mathematician Leonardo
Fibonacei studied a saquence of numbers ke
the first one shown below, In his honor, this
sequence is now called the Fibonacci
sequenice.

L123581321,..

I the sequence shown below follows the
Same patiern as the one in the Fibonacci
sequence, which of the numbers indicated in
the answer choices belongs in the biank?

2.2,4,610,16, _ ,_.

20
2
24
26

ST P

Directions: Use this picture of an advertisememr
to answer question 11.

ZANY-WACRY TOYS

3360 NEW JERSEY AVENUE, OUR TOWN
£55-1000

If you can find tham theaper at any
other store, we'll seil you a pair for
10% less than our competitor’s

price for them,

1.  If you found the same model of Joy Brand
in-line skates at another store for $59.90,
which of these processes could you use 1o
find the price Zany-Wacky Toys would
charge you for a pair of them?

I Multiply $59.90 by 0.1 and subtract the
result from $59.90.

IL Multiply $69.50 by 0.1 and subtract the
result from $69.90,

Multiply $59.90 by 0.9.
Multiply $69.90 by 0.9.
I only

II only

Ior III only
Hor IV only

onwEy < H




12 Which of the improper fractions below has
alt three of the following characteristics?

* Itis less than 2.

* It represents a nor—terminating
(repeating) decimal.

* It has a 6 in its tanths place when
written in decimal form.

A S
3
g 14
1z
c. 16
6
n 8
5

Directions: Use these diagrams to answer
question 13,

""‘"—F\-H..W-w-- e
Container A

Container

3. For an experimens, Pete usé¢d the two
containers plctured above. Which of these
statements about the capacities of these
containers is correct?

A. The capacity of container A is greater
than the capacity of container B,

B. The capacity of container B s greater
than the capacity of container A

C. The eapacity of container A is the same
as the capacity of container B,

D. Based on the information given, it is
impossible ta determine the relationghip
between the capacities of the two
containers,

4. Ms. Smith toak nine of her eighth-grade
Students ta the Museum of Science. The rost
of aduit ti¥kers o the museuin is $10.00; rhe
Cast of student tickets 1o the museum is
$3.00. Which of the following equations
could be used 0 find the total cost of the ten
tickets to the museum for Ms. Smith and her
9 students? (TC represents towal cost.)

A (1x3) + (9% 10) =TC
B. (1+10)x (9x 3} =TC
C. {1+3)x(9+10) =TC
D, (1x10) + (9x3) =TC

5. Janice ¢an jop sbout three Hmes as fast as
She can walk If her average walking raze is
one mile in 20 minutes, about how far cauld
she jog in 2 hours?

A 3 miles
B. 6 miles
C. 18 miles
D. 30 miles

Directions: Use this pieture of an advertisement to
answer question 1.

THE cnupl.rsrg SKATEBOARDER
' (+] (-)
/ Skaia cu:mes; @
5_ i

Bodrdy $50-875 each,
Each pair of whests $10-325)

Grip Tape™ 4

2500 Now Jarwy Averue 2721212

16. What is the least amoyny jt would cost to
buy the paris at the Complete Skareboarder
to build a skateboard—gpe board, twa
trucks, and four wheels?

A 88500
B.  $95.00
C. S12000
D. $140.00

T




17.

Greg and Nadia performed a calculator
experiment together, Greg began with a
display of ) on his caleulator, and Nadia
began with a display of 75 on her calculator.

Each time Greg preszed the (s1=]
keys on his caleulator, Nadia pressed the

EI E Keys on her calculator. After
repeating this key-pressing process for a
while, they noticed that their calculaters
were borh displaying the same number.
What number was it?

A2
B. 25
C. 35
D. 50

Directions: Use this diagram to answer
question 18.

Side A Side B
Q
d )
— N
18. In the situation described in this itern, ail

objects with the same geometric shape have
equal weights. Suppose that the weight of

1 cube is the same as the weight of 2 spheres,
and that the weight of 1 sphere is the same

as the weight of 2 pyramids. Which of these

actions would balance the scale pictured
above?

i. Add 1 pyramid to side B.
E. Remove 1 sphere from side A,
IIf. Add 1 pyramid to side A and add
1 sphere to side B.
1V. Remove 1 pyramid from side B.
A. Ior I only
B. ITorlIV only
C. Ionly
D. 1V only .

Directions: Use this picture of a number cube tg

answer question 19.

a2

19, All the faces of the cube pictured abovs have

been numbered with consecutive multiples
5. If no number is repeated, what numbers
appear on the three hidden faces of this

cube?

A, 1020, 30
B. 10,15 35
C m| zﬁl 3[]
D, 20, 30 40

Directions: Use this table to answer question 20,

AMOUNT CHARGED
FOR MOWING LAWNS

Student Charge
Keith $5.00
Sylvia $8.00
Raonnie £8.50
Armry $9.00
Temy 58.00
Faye £8.00 Mode:  58.00
Mormis $10.00 Madian; $8.25
Wanda S'.«'.Eﬂ Maan: 88.50

2.  Seth charged $12.00 for mowing a lawn. If
his name and charge were added to the tab
above, which of these statements would

correctly describe the effects on the statistics

indicated above?

A. The mode wouid change, but the
median would not. -
The median would change, but the
mean would not. -~

but the median would nat.
. Tha mean and median would change.
but the mode would not.

B
C. The mode and the mean would change,
D

EEp

nf

=




Directions: Use this diagram to apnswer
question 21,

21. In the spiral above, 2 pattern is repeated
every 10 symbols. Which of the following are
the symbols missing from the pattern at the
tocations labeled x and y?

a QA
Xy

22. 'This circle graph represents as accurately as
possible the amount of protein, fat,
carbohydrate, and water found in a loaf of
bread.

L] protein

H =

carbohydrate

g water

Using only the information in the graph
above, which of these is the most likely
estimate of the amount of carbohydrate in a
ioaf of bread?

10%
e
35%
A%

=Eel e

23.  Consider the number 24. Some pairs of
positive whole number factors of 24 are |
(1, 24), (2712), ..., (12. 2), (24, 1). Which of
these mast likely represents the graph of alf

.possible pairs of positive whole number
factors of 247
:}F ¥
— : x —
A B
Y k4
T . . t
L ]
" T "~z
c D.

Directions: Use this table to answer guestion 24,

I 2 19 °9 11 17
¥ 4 11 13 1%
T R S S—

24. 'Which of these equations describes the
relationship between x and y indicated in
this table?

x=y=-2
y=x+2
I=y+2

[ only

II only

I and IT only
I and IIT only

oWy HpA




Directions: Use these jraphs {0 answer question 25,

REGION A REGION B
Taco Bueno Company Sales for 1991 Taco Buena Company Sales for 1391
Winter i Winter ey
=S Spring < Spring
2
3 Summer
Fall
o 1 2 4 5 o 1 5 3 4 5

Nurmber of Tacos (in Millions)

Number of Tacos (in Milliong)

REGION & REGIOND
Taco Bueno Company Sales for 1981 Taco Buena Company Sales for 1991
Winter syt Winter po e
S Spring 5 Spring  EEzscrmeRen
3 Summer 53; Summer [ iRk
Fail Fa" o
0 1 < 4 s 1] 1 2 3 4 5

Number of Tacos (in Millions)

15. The Taco Bueno Company operates

Testaurants in just 4 regions. At the end of
1991, each region reported its sales for

the year. Using the information contained
in the graphs above, the company gave
awards 10 its employees in the region with
the greatest total sales for that year. Which
of these regions had the greatest total sajes
for 1991?

Region A
Re¢gion B
Region C
Region D

CoeEs

Number of Tacos (in Millions)

END OF PART 1 - You may check your
work on this part anly. DO NQT GO ON
TO THE NEXT PART.




IMRECTIONS: Work each problem, Mark the letter for your answer in the appropriate space provided l'n.'|u-
Mathematics Part 2 on page 2 of your Answer Folder. UNLESS THE PROBLEM STATES OTHERWISE,
DO NOT FIGURE SALES TAX IN YOUR ANSWERS TO PROBLEMS INVOILVING PURCHASES.

MATHEMATICS PART 2

Directions: Use lhif‘: picture to answer
question 26.

285

27,

Which line above appears o be 4 line of
symmetry of the drawing of the butterfly?

A. lnga
B. lineb
. lingg
D. lined

For the eighth-grade play, Ted is setting up
only 185 chairs in the multi-purpose room.
He sets up all the chairs in rows of exactly
16, except for the iast row. How many chairs
are in the last row? '

Snwp
RS awm

Which of the following symbols would
produce a true statement if written in the
Dlank?

10

T |

Directions: Use thiz graph and the straightedsze
provided in your testing materials to answer |
iten 29,

24
22 [ i

20 =T
18 5

16

14 ! A

Dalars Eamad
o
p

'E%,, |

M &= m D

!

12 3 456 7 8 9 10
Heurs Worked at Linrary

29.  Pam and Carl work at different libraries oz
Saturday. The graph above shows how mudh
each of them earns for up to five hours, Th:is
graph indicates a lingar relationship hetweyn
the number of hours worked and the amount
of money ¢atned for working that many
hours. Use this graph and the straightedge
provided in your testing materials to tell
which point represents how muygh Pam
would earn if she worked 7 hours.

A, point A
B, point B
C. point C
D. poni D




Directions; Use this information and map to
answer question 0.

New Brunaswick
' 55380
T: 4B=/38=

Tranton
Y S3%38"
T. 50%a7°

F1. Flaxsant
Y. 54%322
T Fokhcl L

Atlantic Clty
¥ E¥esase

T E17aEr

KEY

Y. Yesterday
T Taday

Tewmperatures ara highs ang laws lor yaserday
and wday, Soma values are estmated,

30.

Based on the information given with this |
map, which of the following represents the
difference between the high remperatures in
New Hrunswick and Atlantic City today?

A 10
B. 2°
Cc. 3
b 4°

Directions: Use the figure and protractor pictured
below to compiete item 31.

31

B
The measure of angle DBC is most likely ta
be
A. less than 33°
B. between 33° and 37°
C. berween 37" and 41°  «
[). preater than 41°

Il

32 In which list below are the units of

33.

measurement arranged in order from
GREATEST 10 LEAST?

minute, secand, hour
vard, inch, foot

pint, quart, gallon
ton, pound, ounces

DNy

A certain type of jeans jacker was on sale at
30% off its price at Compton Mail. The
same type of jeans jacket was 25% off its
price at Belton Mall. Anne decided 1o buy a
jacket of that type at Comptan Mall. By
buying there, did she save more than she
would have saved by buying at Belron Mall?

A, Yes, because a 30% savings is greater
than a 25% savings.

B. Yes, because this jacker costs 309 less
at Compton Mall.

C. No. because the jackst was less
expensive at Belton Mall than at
Comptan Mall.

D. Not necessarily, because the prices of the
Jjackets may oot have been the same at
the two malls.

Which of the following most likely represents
the length of the smailest subdivision
marked off between the two integers shawn
on the number lide pictured below?

i
& 7

A Ll

B. 02

C. 05

D. 10




Directions: Use these figures to answer
guestion 35,

I Xx IXI

T x iXx Y xz2X

LA T 4 I xXxxx XXEKZXZX
XXXX . XXXXX  XXIIXIXX ,nwoas

35. If the pattemn indicated abave were
continued, how many x’s in all would be
in the next figure in this pattern?

21
2
25
Fiil

SOWe

Directions: Use this picture of a receipt to answer
question 36.

YOuUR RECEIPT
JERSEY
SHORE MARKET
$6.43 MT
$1.99 PR
$3.64 MT
$0.89 PR
$1.25 GR
50.71 PA
$1.05 &R
$15.96 TOTAL

36, Miranda purchased the seven items
indicated on the receipt. If she gave the clerk
a twenty-dollar bill and a peray o pay for
those purchases, how much change should
she have received?

A S
B. %4.05
C. #4414
D. 5508

37. A pizza was sliced into eight ncarly
congruent pieces. Warren saw that just two
shices had:been eaten. He was hungry. so he
ate exactly two more slices of that pizza.
Which of these diagrams shows how much of
the pizza was left after that?

Directions: Use this diagram to answer
question 38.

38. The homes of Dee, Al, and Joy are along the
same road. Dee’s home is about 2) miles
from Al's home. Joy’s home is about 5 miles
from Dee’s home. About how far apart are
Joy's home and Al’s home?

A. either about 3 or about 15 miles apast
B. either about 15 or about 25 miles zpart
C. about 5 miles apart

D, abowt 20 miles apart




Appendix D

Test Best Problems




[Mrections: For questions 1-2¥, darken the circle for the coprect answer. For questions 28§ and 29,
WTite your answers on ihe response grids provided. For questions 30 and 31, write YOUr answers ao

the paper provided by your teacher.

Sample A -
Whieh is the greatest common factor of
16 and 2067
A 2
B 4
C 8
n 8
Sample B N 4.
Alarge bowl filied with _@‘(D]@I@ ol
marbles weighs 7.35 kilograms. oo eols)
The bowl itself makes up @D BT
24% of the total weight. What DA DI
is the weight of the marbles D@
in kilograrms rounded to the @ BE e
nearest hundredth? @@ @@
PIERED
EE @B
DD DD
CREDE | &
EOEE

How would the product 3 . 25 T75xD
be expressed in exponential noration?

A BxTxss
B 23
C 3xTux5?
D 105

Which expression does not produee the same
result az the othars?

A V1§
B 2%

C
D

[ N
i o8

After the party there wers 1 % repperoni
pizzas, §of a hamburges pizza and %of a
theese pizza left. What was the total amount
of pizza left?

1
A &
1. Written in lowest terms, what is the ratio of B 2%
l?
21 Lo 357 C 37;‘
A 2teh D 3% .
B Jtod
€ 3to7
I 42+t0 70
6. Carl has 36 fich in the first aguarium and
2. A box of computer disks costs $93.58. What 62 fish in the second aquarium. How many
would be the tota] cost of 36 boxes if the sales fish should he move to the firs: afguarium so
tax is 7%? Round your answer to the nearest that bath aquariums have an equal number
cant. of fish?
A 390559 A 24
B 3545.24 B 16
C  $235.80 C 12 .
D §59.42 D3
GO ON
Answers
ALZ T 2 E B B 4 @@ 55 6T ET T
8 12880 30850 REEE @




“ﬁ}

What is .32 rounded -0 the nearest whole
number?

A 8

=]

B
C
D

LY o o]

i2.

If a box can held a total of 5 pounds of chall
how much chalk weuld be in s of the bog?

A 2 %pou.nds

1 ; pounds
&

]
-

pounds

B O w

# pounds

8. The monarch butterfly migrates as many Use this advertisement to answer question 13,
as 1.382 miles each way during its winter
rmigration. What would be the total mileage
for a round :rip, rounded to the nearest
10O mileg? S a l e '
A 4,500 miles "
B 3.200 wmiles This Weekend Only!!
C . LBOC miles 206/ f-f "
D 1.500 miles Q _0 on a
cars in stock!
3. Which of the numbers listed below is a
multiple of both 8 and 127
A B4 13. The Golding family bought 5 1used car during
the sale. The car's original price was
BE B84 $9,650.00. They derided to add air
C 88 cenditioming for $657.29 and new tires for
$239.99. What was the total cost of the car,
D 144 inciuding 6% sales tax? Round your answer
to the nearest cent.
10. Our eity records show that 45% of the A $5,134.32
population are registered voters, and 65% of B $10547.28
these people voted in the last election. If the
city’s population is currently 12.900, how C $11,180.12
many peaple voted in the last election? D 31341612
A 3,773
B 5,805
C 6545 14. Choose the aymbol that will make this
) statement true.
D B353 5. T
i3 1
A >
11.  Which ofthe follpwing is equivalent to 5 - € « 107 B -
15
A 5 +3 C <
LT R <
B 15:21-16+10) I} None of the above
C 5-2+710
D (30,012
G0 ON
Answers
TIEgC0 94 BT F i1 %855 12r 820D
§:58¢ 4§ 100468583 12 & B 2 3 14 £ ST 3 9
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13. Which group contains only ratios that are 19, [lebbie puts -LD‘?% of her 33.00 weekly allewance
equivalent to 7 into savings each month. What fraction of her
A 18 8 allowsnce does Debbie put into savings?

3 I 35 !
i & 2 A 17

B %&n v
i 8 10 B s

C 1w s ;
145 Cc 3

D 543 X
Dz

16. Luig ordered 300 computers last week for 20. April was a very rainy month. Tt rained an
hiz computer stors in Camden. He sold average of 0.05 inches per day. At this rate
75 computers during the weekond. What how many total inches of rain fell during
percent of the 300 compuzers did Lais sell? April?

A 35% A 2.4inches
B 40% B 2.04 inches
C 65% C 0.24 inches
D 30% D 0.204 inches
21, What is the ratio of the nurber of #'s o

17. The painting crew painted 1% rooms this the total number of letters in the word
morning and 2 § rooms this afternoen. If “Passaconaway,” written in lowest terme?
there is z total of 6 Tooms to he painted, how A 401
many rooms are there left to be painted? ‘

A 1 % B 1lto4

B 1 % C lt?2

C 3 % D ftol

L sl

22, The regular price of a baseball mitt is $435.00.
It is on sale at 20% off tha regular price.
What is the sale price?
- | : ]
18, In Ré-::os aquarium 7 of the f_:sh are males, A S36.00 .
2nd § of the fish have red tais,
. . _—_ B §23.00
Which of these statements about the fishk in
Rieo’s aquarium is true? C $17.00
A Males with red tails make up £ of the D $9.00
total fish. '
l .
B Females make up of the total fish. 23.  What s the ratic of 12 to 60, written in
€ Females with red tails make up 3 of the lowest terms?
tatal fish., A 1t5
D Fish that do not have red tails make up -
% of the total fish. B 43
C 3to20
D 2472
GO ON
Answers
132850 17RB@D BEEBECD 21 BT 28 B E O
10 6 EZCDH 1B @& @@ D e NEYRC R ) 22 @ @@ @




W

24,

25,

6.

- r : P | T
Yesterday it rained 7 of the day. What percent
of the day was rainy?

A 16777
B 375%
C 24%

D 125%

The ratio of girls to boys on a hiking trip is
4 ta 3. Il there are 28 people on the hike,
hew many are girls?

AT
B 12
C 16
D 21

Mr. Hawking mowed 3 of the lawn, vesterday.
Today he mowed gl of the lawn. What part of
the lawn still needs to be mowed?

o B o T = + B
‘|1: 2 ) :ffr- [EIF

-]
|

Write vour answers 10 numbers 28 and 29 on the
response grids. |

pii

29,

Write your answers to aumbers 30 and 3% on a
separate sheet of paper.

Last month Grissem Junior High School ussd
a total of $.853 gallons of water. What is this
number rounded to the nearest thousand
gallons?

A car rental agency charges 329.95 per day
to rent a car. They provide 125 miles per day
free of charge, then charge $0.29 per mile for
each additional mile. What would be the totat
cast of renting a car fer 4 days, traveling a
total of 1,200 miles?

{_Jﬁ__ 29
1 \
TTCTT C oG T
feiolollo)o; Gelojoloo
S BCIR: DI 0T, 0D
oo Clolo Dlolololole
CBEIRE PO eE
QG Oloelolele
DAE® @ SIDIEIE @,
TAEEE DEIED EE
BT ©E B EIEDEE®
AT @[ Olellelolo
B DIE @) FEEEEE
BT EE® iAo
STOP

0. Usethe digits 5,6, 7, 8, and Stoform &
subtraction prohlem made up of a B-digit
number minus a 2-digit pumber. You may
nse gach digit only once. Arranee the digits
to make the smallest answer posaibie.

Bernard's average for the last 3 Spanish tests
is 5. Whas ig the highest average Bernard Is there more than one correct combination?
could achieve after taking 1 more test? Round Eixplain.
vour answear to the nearest percent,
A 100 31. There are 9 boys in classroom A and 12 boys
B 8% in classroom B. These numbers represent § of
the students in each of these twe classrooms.
C & How many students are there altogether?
D Expiain your answer.
STOP
Answers
245 B BT 264800
233 880 3T A RT T 1




Directions: For questions }-26, darken the circie far the correct answer, For questions 27-29, W?itEJ
your answers on the response grids provided. For quesiions 30 and 31, write yoqr answers on the

Paper provided by vour teacher,

Sample A 3. The nurber of right angles in a right triangle
Sammy caught a catfish that was 2% feet 15
long. How many inches long was the catfish? A 4
A 18 inches B 2
B 28 inches cC 2
C 29 inchesg- D1
D 32 inches
4, Which bag of dog foed pictured here welghs
the least?
Sample B ‘ J -
If 4 centimneters represent =TI 5 Vi g
100 milss on a map, what is the gg‘gig e 7088y G
distance between 2 capital cities 5 o) OY0) e L
that are 17 centimeters apart on I ) i s F RN
the map? I %W
RE@E .
D@ 25
BREE =1b.
SNTED ——
SOED 2
EIB|EE)
S % Grade A Gourmet
Deg Chow Dog Food
Tm
5K
1. OUn Mr. Harrow's diet he eats 6 gunces of fruit !:_‘ ‘J!m
each day. This morning he bought 2 pounds ;F.. -
3 ounces of cranges, 4 pounds 8 ounces of 4% b
grapes, and 1 pound 9 ounces of appies. How 2=,
many days will this fruit last? Bag C
A 137 days
A Bag i
B 22 days
B EagBE
C 10 days
B 154ds C BagC
¥ D BagD
2.  Which set of measurement units is listed in ) _
order from greatest to least? a. Which of the following does not belong with
A Kil il the others?
OETAM, gram, igram
sra & i A Quadrilateral
B Gram, milligram, kilogrzam
C Ml il B Rectangle
igream, kilogram, gram
D Gr ngjl = -;rgr C Rhombus .
&In, Ogram, miligram
= e D Equilateral
GO OMN
Answers
ADRBED 2REBOD L RORCHERGY !
14 ) OB G IR0 FREBOE |




8. One jar uf Roasty Teaszty peanut butter 9. The measure of ZK7.M is 45°, What is the
waighs 867 grams. How much would 5 jars measure of #NLE?
weigh in kilograms? K
A 0.4335 kilograms D
B 4.335 kilegrams o * —
C  43.35 kilogramsg N L M
D 4335 dlograms B
A 135°
Use the following recipe to answer gquestion 7. B 1257
c 90"
_ﬂ/ Jan's Trait Mix ) D 45
2 cups oais
1 cup banana chips 10. A rhombus is a type of
1 cup rozsted pumpkin seeds
1 cup peanuts A rectangle
1 cup raisins i
N P ‘ B triangle
+ cup margaring, malted .
C quadrilateral
Mix dry ingregients in ungreased baking
pan. Pour margarine aver mixtyre: tose D square
lightly. Cook uncoverad in 350° aven
pout 20 m| . . Starein i . .
gwere docr;‘_lr:::f; Cool. Stare in tightty 11 A cereal box measures 9 centimeters wide by
: 23 centimeters long by 34 centimeters high
What is the volume of the cereal box?
7. How many 1-quart jars could Jan fill with : ;
. . . 58 t
the trail mix, if she doubles the recipe? A cublc centimeters
A 2 B 1,766 cubic centimeters
B 3 C 4,356 cubic centimeters
c s D 7,038 cubic centimeters
D 5
E2.  Wiat is the area of the parking lot shown
here?
120 m
“ s ; . ir
8. Which is net a unit of measure for weight Parking Lot
and/or mass? n:rE
[va]
A Milliliter oo m c
B Gram Store &
C  Pound
D Kilogram A 9,600 square meters
B 6,900 square metars
C 2,700 square meters
D 400 square meters
GO ON
Answers
RO 8 BB LD 1S3 o6 12EBED
TR EFED 3NECT 11 8 8O 17




L= the figure beiow o answer questions 13 and 14

24 centimelers

13. What is the measure of angle £FGH?
A 180°

B 93"

C &8s

Db i5°

14, What is the area of AFGH?
A 132 square centimetars
B 212 square centimeters
C 264 square centimeters
D

360 square centimeters

15, The base of a cone is a
A square
E iriangle
C circle

I} sphere

16. If a ball that measuras 12 inches across rolls
10 times. how far does it travel?

A 3.768 inches
B 37.65 inches
C  374.8 inches
B 3768 inches

\
__'—lu_——_
17. Rectangle DEFG is similar to rectansie

BAEC. Which line segments are
perpendicular?

F G

E D

A

FG and DC
AB and ZD
ET&andA—B
iﬁandFTE-

= I B v =

18. Which three-dimensional figure has exactly
Tive faces?

A Cube

B Triangular prism
C  Rectangular prism
D Cylinder

Use the two triangles shown here to answer
question 19,

! :TE i
1€ mm ]

& mm 3 mrﬁ
A B

19. Which symbol, if written in the blank, would
tnake the statement irze?

The area of A& the area of AR.

A
B =«
c = i
D =
GO ON
Answers
B228F LEOEE TOEET 1IEFED
18 4 38T 18@ESD 18 & F &0



20.

21‘{'

22,

23.

—m“l

Which of the fallowing does not belong with
the others?

A Paolygon
B Rectangle
C Cube

D Triangle

The height of a rectangular prism 12 7 feet, its
width is 14 feet. and ite iength is 28 feet. If
vou double each of these measurements, how
is the volume of the prism affectad?

A  The volume doubles.
B The volume triples.
C  The voiume quadruples.

D The volume more than guadruples.

Which of these angles appears to be an obtuse
angle?

Use the triangle shown here to answer questions 24
and 25,

24,

If you constructed a rectangie with the same
perimeter as ADFG. its area would be

A equal to the area of ADFG

B greater than the area of ADFG
C  less than the area of ADFC
D

Not enough information is given.

25. Asgume that the base of the triangle remains
the same. If the height of ADFG was reduced
ta 7 feet, what effect would this have on the

A B meazure of ZDFG?
A Tt would remain the same.
. B [t would increase.
C D C It would double.
D It would decrease.
A ZA
B B .
C oo 26. Marty tests water samples for the state park
< department. This morning she is preparing
D D to test water from Lost Hollow Stream. How
many 3.5-liter beakers can Marty fill with
the 15 liters of water she has collected from
the stream?
The distance from the edge to the center of
cirele 15 calied the ' A 2
A vertex B &
B  diameter C 8
C radius D 1z
D circumference
GO ON
Answers
WHEED 2220280 24 & B D 28 (2 B QO
2l ESE WamLod IS 0B TO 19




Write your answers to questions 27-29 on the
response grids.

27, Mario valunteered to bring some snacks to
take en the camping trip to the Hittatinny
Mountains. He hrought 8 pounds of peanuts,
15 ounces of walnuts, 4 pounds 11 cunces of
cashews, and 2 pounds 7 unces of pecans.
How many ounees of nuts did Mario brirg?

28. Patty hiked 5.640 meters on the beach along
the Atlantic Ocean on Saturday. She walked
3.250 meters on Sunday. How many
ktlometers did she walk altogether?

29, Give the sum of the measures of two
supplementary angles.

27 28 29
Col : f i f‘
L LD LI CIDTIE:
oo I ) LTI
2EED @.9.@) D8 E@
OROTG) DI ool
2 2E® Eeiel ] GIEIEE
33E3D B@RE @E@IR
BT @ @D @ @ @@
£ 3553 SSRE BIEIEIE
5 EEE EBIEIEE EEEI®
1L I3% T DD DIED
32 EHE BEEE Q&S &
ERCNCHE) EERIE |SienEiE
STOP

20

Write vour answers to questions 30 and dlona
separate sheet of paper.

20.

31.

The grid below on the left shows a aquare
with an area of § square units. Use the blank
grid to draw a right triangle with an area
equal to that of the square shown. Label the
sides of the triangle with their appropriate
lengths,

Is there more than one possible solution?
Explain your answer.

The three-dimensional figure below is made
up of 1-inch by I-inch by 1-inch cubes. How
would the valume of the figurs be affected if
its height were cut in half but the other
dimensions remained the same?

STOP




your answers on the response grids. For
provided by vour teacher.

Sample A

What number would come next if the pattern
continues?

“—_—
Directions: For questions 1-19, darken the circle for the correct answer. For questions 20-22, write
questions 23 and 24, write ¥our answers on the paper

Molly's dog Cassidy has had three litters

of puppies. In each litter there wers five
puppies. Molly has kept all the dogs. Which
expression represents the number of dogs

5. 10, 20, 40, that Molly owns?
A B0 A 1+33)
B 70 B 3(1+5)
C 80 C (1+5+3
D 30 D 1+3+5
Use the figures below to answer gquestion 4.
Sample B C@E(@G
The mouge popuiation of a given,  (nln(-(0
location doubles every 3 weecks. @?'0 f@'@ * o *ow ok *oxowox
Assuming there was only 1 male @gg% * * * * *
mouse and I femals mouse to ZDDE
begin with, how many mice DHIE *x x *or X * ok ox o
would there be in 27 weelkz? 4 ;(i)?@'@
: EIEEE
ENEN B 4, How many stars would be in the eleventh
BIEIED figure if this pattern continues?
EE00 A 25
REE
B 28
¢ 35
Which digit should be in the ones place in the D 42
standard form of 5357
A 0 .
E 3
C : 5. Carleta’s class ig building a domine pyramid
2 on the floor of the gymnasium. There is
D 7 1 dumino in the first row, 2 dominoes ia the
second, 3 in the third, and so on. How many
dorninoes are needed top build a pyramid that
What is the sum of this set of numbers onee has 18 rows?
i 7
the pattern iz completed? A 108
S+10+10+20+_+ _+_+_+ _+50 B 151
A 175 C 152
[ 3rd
B 27 D 171
C 285 ]
D 315
GO ON
Answers
AR D 2= BT 458D
LEEE 318979 5030 25




6. If the patiern shown here continues, what 9, In her exercise routine, Nacmi ran do ‘
would be the sum of the first ten numbers? 30 sit-ups in 60 seconds. If the second hand |
L3l 9l 52 0Ll & Lmer is pointing to three when Naomi
BroEe e begins, what number will it be poinring to
A 20 when she finishes her forty-fifth sit-up?

B 243 A B
C 50 B 7
D 624 C &

D g

7 Which r::f thf following represents the . 140, The table shown here represents the
exXpression “the sum of a number and 4 times . :
that number is more than 65™ relationship between x and v. Based on

) the relationship shown here, what number
A yx+x+x=<85 belongs in the empty bex in coinmn °
B x+4zx<6h
C x+4-65<x X 14
D x+4x>65 [
8 24
2 27
10 | 30
8. Which i3 the seventy-fifth figure if the 11 43
pattern shown here continues? . .
- [ ]
A < Q = A =
A 12
E 16
C 24
A D 30
11 Mr. Castillo designed a pattezn in the rock
B Q wall arourd his garden. He used two brown
rocks, then five gray rocks, then ¢ight tan
racks, then three white rocks in his pattern.
If he continued this pattern, what would he
C the color of the thirty-fifth rock in his rosk
wall?
A Brown
B Gray
D
C Tan
D White -
GO OMN
Answers
RGN CRORCIRORD) 10 & 30D
248 TLETD V-Vl fhin) 11 B0 D




-

- - . |

12,

13.

14,

Gwen spent 1 hour 30 minutes doing her
homework on Manday, 2 hours 17 mintres
doing her homewark on Tuezday, and

92 minutes deing her homework on
Wednesday. Which exprascion represents
the tota] numbey of minutes Gwen did her
homework during the three dayz?

A 1+3+24+17+52
B 1180 +30+2:60i+ 17 +52
C 3001+ %17 +52
D 1/30b+2(17 «52

Which of the events described here are
represented on the gragh?

A

Speed

Tme

-

A caris stopped at & treffic light.

e

A turtle is traveling at a steady rate
of apeed.

C A tree falls after being cut down,

B A jet steadily increases speed as it flies.

Francis earns 35.25 per hour for mowing
lawns. He divides hiz work into four-hour
workdays so that he works every day during
the summer. Which expression represents
the total amount of money Franeis will earn
after aight days of mowing lawns?

A (8:+4)5.25
B 5+4+526
C &{4-5.25

B (R25+4)8

15.

16.

17,

B Speed

|
|
A popeorn recipe calls fac 1 4 rablespaors of
0if to be added to the popper for 2ach cup of |
popping com. Low many tablespoona of o1l ‘
would you use to pap 6 cups of papping corn?

A l-El-tEiblESPm}n,s
B 4 tablespoons

C 8 tablespoons
D

9 tabiespaons

A cusiomer was given 2 quarters, 2 dimes.
and 2 pensies a2 rhange efter purchazing
a watch for $358.00. Which expression
represents the armount of change the
customer received?

A 24242

B 2(25+10+ %)

C %4—%4—2

D 20231+2(100 2

Which graph best represents a bird in flizhe
that tands on a birg feeder to eat?

A Spaad

Time

C Snaed

J

T

o spesd

Time

b ]
L |

SRE
(29 G
w3 (m)
wyigp
[ R
= T
(=)

w) (o}
Wl o)
Q) ()

[
=1 &

=1z}

=
m) )

iy (0
i} (o3

GO ON



18.

19,

What is another way to write 120« 8 — 9607
A 960 -858=120

B 8x960 = 7680
C 120+83=128
D 120+8=15

Which expression could be used to find
the sum of the conzecutive numbers from
1 through 187

1318+ 1)
A T

14

B = + 5
C 2.184+2.19
D i2+18)2 + 19

woha

Write vour answers to numbers 20-22 on the
response grids.

e —

22, Bach day 13 apples ripen on a particular
apple tree. Assuming the tree began the wealt
with 24 ripe apples, how many ripe apples
could be harvested from the tree after - days?

20 21 22
| ! E .
D@D LOIniOT6] G
Clcioto] Moo ToYe] BN ol IoTs:
=
B oE RO 230D
DI D ORI Tiaw
TEEQ 222 N
DT @3 3.3 333 3]
TE D0 TEEe F
EEE T B ED E3: %
GED® CIHGID E 55
DT D DTy A
G BIEE T i3
EE 30 oY) 53153
STOP

20. If the pattern shown here continues, how Write your answers to questions 23 and 24 on a
many stars would there be in the tenth separate sheset of paper.
figure in the pattern? '
25. Study the pattern shown here. Then sketeh
* % % the ninetieth figure in thic pattern. Explain
X * * * ok ok w the method you used to find this aAnswer,
* L * & &
* * x * k4 * & &
* * ok * Ak o* * ok & w :>:>ﬁ:>:>ﬁ
24, Mr. Yasuda’s math class divided into two
21, The seventh number in this patiern would Leams to play a game. For every corre::t‘
AnSWer a team gave, it received five points.
be 5 .
0r every ineorrect answer, the team lost
two points. At the end of the game, Team &
24 32 5 8l 71 had given rwelve correct answers andg five
ErTar T e TEy incorrect answers. Tearn B had given eleven
correct answers and three incorrect answers.
Which team received the greater number of
peoints? Show your work.
Answers
182883
28 19 2828 @

S5TOP




	A study to determine the effectiveness of various factors in the reduction of mathematics anxiety
	Recommended Citation

	FACTOR IN REDUCT.OF MATH ANXIETY

