
East Tennessee State University
Digital Commons @ East

Tennessee State University

Electronic Theses and Dissertations Student Works

5-2019

The Correlation Between the ACT, Inc. EXPLORE
Test and Student Success in High School Advanced
and Advanced Placement Mathematics Courses
Virginia Story
East Tennessee State University

Follow this and additional works at: https://dc.etsu.edu/etd

Part of the Educational Assessment, Evaluation, and Research Commons, Junior High,
Intermediate, Middle School Education and Teaching Commons, Science and Mathematics
Education Commons, Secondary Education Commons, and the Secondary Education and Teaching
Commons

This Thesis - Open Access is brought to you for free and open access by the Student Works at Digital Commons @ East Tennessee State University. It
has been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of Digital Commons @ East Tennessee State
University. For more information, please contact digilib@etsu.edu.

Recommended Citation
Story, Virginia, "The Correlation Between the ACT, Inc. EXPLORE Test and Student Success in High School Advanced and Advanced
Placement Mathematics Courses" (2019). Electronic Theses and Dissertations. Paper 3584. https://dc.etsu.edu/etd/3584

https://dc.etsu.edu?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
https://dc.etsu.edu?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
https://dc.etsu.edu/etd?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
https://dc.etsu.edu/student-works?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
https://dc.etsu.edu/etd?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/796?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/807?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/807?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/800?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/800?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1382?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/809?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/809?utm_source=dc.etsu.edu%2Fetd%2F3584&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digilib@etsu.edu


The Correlation Between the ACT, Inc. EXPLORE Test and Student Success in

High School Advanced and Advanced Placement Mathematics Courses

A thesis

presented to

the faculty of the Department of Mathematics

East Tennessee State University

In partial fulfillment

of the requirements for the degree

Master of Science in Mathematical Sciences

by

Virginia Story

May 2019

Ryan Nivens, Ph.D., Chair

Jamie Price, Ph.D.

Daryl Shephens, Ph.D.

Keywords: advanced mathematics, Advanced Placement, college and career

readiness, EXPLORE, rigor, standardized testing



ABSTRACT

The Correlation Between the ACT, Inc. EXPLORE Test and Student Success in

High School Advanced and Advanced Placement Mathematics Courses

by

Virginia Story

The purpose of this study was to compare the relationship between the mathematics

portion of the EXPLORE test with students successes in advanced and Advanced

Placement(AP) mathematics courses in high school. The data was collected from a

rural Tennessee school system consisting of five years of data among graduated se-

niors. Analysis was completed to determine the difference between the two county

high schools in advanced coursework. The findings of this study concluded a posi-

tive correlation between EXPLORE scores and the frequency of students who took

advanced mathematics courses. Positive correlation between EXPLORE scores and

student successes in advanced courses was also concluded. Two-sample t-test showed

the school with the less frequency had a higher mean of successes in advanced math-

ematics. This school system consistently scored above the national average in the

mathematics portion of the EXPLORE test. Ultimately, standardized test results can

prove to be a means for guiding students toward challenging mathematics courses.
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1 INTRODUCTION

1.1 Statement of the Problem

There is a plethora of information to guide students’ educational learning processes

through standardized testing, whether it is state mandated or grade level appropriate

national tests. The proper use of student data and maximizing the information it

provides remains a current issue throughout education. Administrators across the

country critically assess their students’ test data and use the results to their greatest

extent. The subject of this study, an east Tennessee school system, is no exception.

This school system is split into two approximately equal sides of a rural county.

It is comprised of ten elementary/middle schools that feed into the two high schools.

Although the high schools are similar in size with just over 1200 students in each,

their demographics are very different. According to the Tennessee State Report Card,

High School A has nearly 10% more economically disadvantaged students, three times

the English learners, 3% more students with disabilities, twice as many students in

foster care and nearly five times the number of homeless students than High School

B.

Educators of this school system use data to drive their instruction through differ-

entiation, grouping and more; making a plan of action for the twenty-five to thirty-five

students who are placed in their classes. Their students’ skills can often vary from a

third grade mathematics skill level to above grade level skills within the same class.

This can be very challenging and stressful for mathematics educators as well as prov-

ing detrimental to students. The students above grade level could get bored or not
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gain the knowledge to their fullest potential. Furthermore, students lacking grade

level skills could get frustrated feeling overwhelmed and hopeless to which they give

up, leading to a series of repeated courses.

This study will touch upon one aspect of the data supplied from the mathematics

portion of a particular nationally offered test. The national standardized test to

measure academic knowledge, which many students take in eighth grade, is based

on standards aligned to track their preparedness for college or professional careers

upon graduation from high school. Ensuring proper placement could propel students

toward their academic goals.

The general problem is the proper placement of students into ninth grade Ad-

vanced Algebra I, in fact many students who scored well on their EXPLORE test

never took an advanced course until an AP course. The specific problem is the uncer-

tainty of whether there is enough evidence to use the mathematics standardized tests

results in the eighth grade as the only means of proper student placement in ninth

grade mathematics courses. More importantly, answering whether the likelihood of

students being successful in advanced courses can be predicted by those test scores.

Therefore, the question arises, could these test results be used as a tool to group

students in their Algebra I course according to their skill level, challenging them to

their fullest potential?

1.2 Research Questions

The following research questions guided this study:

1.) Is there a significant correlation between eighth grade EXPLORE scores in

11



mathematics and the number of students who took at least one advanced and/or AP

mathematics course?

2.) Is there a significant correlation between eighth grade EXPLORE scores in

mathematics and the number of students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively?

3.) Is there a significant difference between the two high schools in the frequency

of students taking advanced and/or AP mathematics courses?

4.) Is there a significant difference in the mean number of student successes in

advanced and/or AP mathematics courses between the two high schools?

5.) How well did the students’ EXPLORE score in mathematics, within this rural

community, compare to the national average?

1.3 Significance of the Study

This study will use high school students’ mathematics standardized test scores

and compare them to the students’ success in advanced and Advanced Placement

(AP) mathematics courses in high school. Determining a correlation between the

mathematics test scores and students’ success in advanced coursework could prove to

be a means for guiding students toward enrollment into more challenging mathematics

courses in order to maximize their educational potential.

1.4 Definition of Terms

grades : the grades used in the study have been modified to a 4.0 scale. A grade

typically rated as an A resulting in 93-100% has been modified to a 4, a grade rated

12



as a B resulting in 85-92% has been modified to a 3, a grade rated as a C resulting in

75-84% has been modified to a 2, a grade rated as a D resulting in 70-74% has been

modified to a 1, and a grade rated as an F resulting in 0-69% has been modified to a

0.

rigor : unyielding learning standards and educational expectations that are aca-

demically, intellectually, and personally challenging with depth in critical thinking.[1]

success in a course: success in this study will be defined as earning an A or a B

in advanced and/or AP Mathematics coursework. A grade of C is considered average

and is not deemed successful in these types of courses. ACT defines success in high

school core courses as an earned grade of B or higher.[2]

upper level courses : Courses above the core mathematics courses of Algebra 1,

Geometry and Algebra II.

KEY NOTE - All grades recorded are grades earned for the students’ first attempt

of the course.

1.5 Delimitations and Limitations

The population of this study was delimited to students in a rural East Tennessee

school system who took the EXPLORE test during their eighth grade year, and then

followed their enrollment in high school mathematics until graduation. Results may

not be generalized to any other rural high schools. Limitations of this study include

the validity and reliability of the EXPLORE test, and of any teacher inconsistencies

on grading techniques.

13



2 LITERATURE REVIEW

2.1 Standardized Testing

The development of standardized tests did not come from the education realm;

rather it was a way for the Department of the Army to develop rapid screening of

intellectual abilities for selection to their officer training program during the First

World War. This assessment was known as the Army Alpha Test.[3] As the debate

on educational equality arose, so did the benefits of standardized testing. Recently

teachers have used standardized test scores, and the break down analysis, to imple-

ment an intervention plan for their students. The goal of this plan was to fill education

gaps in their learning, especially in mathematics where conceptual topics build off of

prior knowledge. For example, teachers cannot expect students to understand how

to multiply polynomials if they do not have a solid understanding of the properties

of multiplication. This can raise the question of the benefits of standardized results.

From the psychological perspective of Benjamin and Pashler, “Tests encourage the

kind of thinking that is essential not just for retention but also for mentally organizing

the acquisition of new material.” [4, p. 17]

The vital analysis derived from standardized tests can inform the teacher what

topics are important and where the students are mathematically deficient. Benjamin

and Pashler go on to say, “One of the reasons that tests are unappealing to some

students and to their parents is that tests fairly reveal what we do and do not know.”[4,

p. 18] Standardized testing can be used to enhance education, not just measure it.

Every state strives to better their educational process. The State of California

14



went into great detail when they passed Senate Bill 359, The California Mathematics

Placement Act of 2015 [5], which state the following:

(a) Pupil achievement in mathematics is important to prepare pupils for

college and their future careers, especially those careers in the fields of

science, technology, engineering, and mathematics (STEM).

(b) Placement in appropriate mathematics courses is critically important

for a pupil during his or her middle and high school years. A pupil’s 9th

grade math course placement is a crucial crossroads for his or her future

educational success. Misplacement in the sequence of mathematics courses

creates a number of barriers and results in pupils being less competitive for

college admissions, including admissions at the California State University

and University of California.

(c) The most egregious examples of mathematics misplacement occur with

successful pupils and, disproportionately, with successful pupils of color.

These successful pupils are achieving a grade of “B” or better, or are test-

ing at proficient or even advanced proficiency on state assessments. Nev-

ertheless, they are held back to repeat 8th grade mathematics coursework

rather than advancing to the next course in the recommended mathemat-

ics course sequence.

(d) Mathematics misplacement has far-reaching impacts on a pupil’s con-

fidence, general knowledge of mathematical concepts, and high school ex-

perience, and may also impact the college career opportunities available
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to the pupil.

Tennessee Department of Education’s Course Placement Series Spotlight on Eighth

Grade Algebra I explored course enrollment policies and procedures focusing on stu-

dents taking Algebra I in the eighth grade.[6] This study concluded that taking Al-

gebra I in the eighth grade would allow for students to enroll in more advanced

coursework throughout high school. The resultant of hard work and the rigor of more

advanced coursework can lead students towards majoring in the demanding fields of

Science, Technology, Engineering or Mathematics (STEM) degree programs.

The study showed, of the top third of students from the Tennessee Comprehensive

Assessment Program (TCAP), those students who took Algebra I in the eighth grade

scored nearly three points higher on the ACT than those who took standard eighth

grade math. Therefore, encouraging students who score advanced on their seventh

grade TCAP to take Algebra I in the eighth grade could propel them on a higher

path of college preparedness. However, Tennessee’s research revealed an alarming

fact stating: “Almost all of the top third of students on seventh grade math TCAP

scores pass the Algebra I End of Course exam regardless of when they take Algebra I.

Yet, less than half of students who are ‘Algebra I Ready’ at the end of seventh grade

are enrolled in Algebra I in eighth grade.” [6, p. 2]

2.2 History of ACT and EXPLORE

Education has put an increased emphasis on college readiness for high school stu-

dents. ACT, Inc. has been one of the leading organizations in the assessment of

student readiness for college coursework since 1959. This non-profit organization fo-
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cuses on student achievement and mastery of skills. Through continual research, ACT

strives to improve the assessment of students in their college and career readiness;

examples of this include research such as: Crisis at the Core[7], Reading Between the

Lines [8], and Rigor at Risk [9] continues to raise the bar in student assessment.

Since the 1990’s, ACT’s Educational Planning and Assessment System (EPAS)

has assessed student achievement with benchmark standards at various grade levels

to measure achievement in English, mathematics, science and reading. EPAS is an

integrated series of assessments and career planning programs consisting of three

tests between the eighth and twelfth grades. The first test in this system is the

EXPLORE R© test given to students in the eighth or ninth grade, followed by the

PLAN R© test in the tenth grade and then the ACT R© in the eleventh or twelfth

grade.

The College Readiness Standards applied to the EPAS serves as a connection

between acquired academic knowledge and what the student must learn before grad-

uating from high school. The College Readiness Standards set benchmarks to monitor

student achievement by applying the scores as an indicator of the students’ likelihood

of succeeding in college. College Readiness Benchmark Scores for the ACT represent

median test scores that are predictive of student success in relevant college courses.[2]

The EXPLORE’s primary purpose was to test the abilities of students in the eighth

and ninth grade in the subjects of English, mathematics, reading and science. Each

subject is further broken down into content sub categories.

Math, for example, is broken down into four subsets: Pre-Algebra, Elementary

Algebra, Geometry and Statistics/Probability.[10] If students score well in the Pre-
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Algebra and Elementary Algebra subsets but scored low in the Geometry subset, the

students could be lacking in spatial skills. The test results were developed to aid

students’ career paths and course selections as they continue their education. The

test score results are also used to predict the students’ scores on the next test in

EPAS.

The EXPLORE test became nationally known through ACT Inc. staggering re-

search The Forgotten Middle, which examined specific factors that influence college

and career readiness.[11] The Forgotten Middle study found that if a student is not

academically ready, according to College Readiness Standards, by the time students

complete the eighth grade the impact may be nearly irreversible. The research states:

“. . . under current conditions, the level of academic achievement that students attain

by eighth grade has a larger impact on their college and career readiness by the time

they graduate from high school than anything that happens academically in high

school.”[11, p. 2]

Each content area assessed on the EXPLORE test is listed in six score ranges

amongst a scale common to all three tests in the EPAS: EXPLORE (1–25), PLAN

(1–32), and ACT (1–36). This common scale, regardless of the test, ensures skills

associated with each range are identical and increases in complexity relevant to grade

level tested. Therefore, the 26-32 score range is specific to the PLAN and the 33-

36 score range is specific to ACT only.[2] The scale scores received reveals whether

students are on track for success in college. Many school systems, such as the one

in this study, use the students’ eighth grade Mathematics EXPLORE scores as one

of the deciding factors in the appropriate placement in ninth grade Algebra I classes.
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The extreme high scores and the extreme low scores are easier to place in either an

Advanced Algebra I course or a yearlong block Algebra I course. The students who

ranked in the mid-range are left with the uncertainty as to the type of class they are

best suited for, and how that placement will be determined.

2.3 EXPLORE Results-What Does it Show

The EXPLORE results are considered to be an early indication of the likelihood

students are academically ready for college entry level courses. These results show the

students where they are in comparison to the benchmark scores. Students who are

at, or above, the College Readiness Benchmark Scores for the mathematics portion of

the test indicates that with continued hard work and challenging coursework, they are

on the right path toward success in an entry level college mathematics course. Along

with the students’ EXPLORE test scores, they are supplied with a recommended

college readiness action plan, which suggests coursework they should take in high

school to improve their academic skills and preparedness for college.

There are many factors that can affect students test results. Removing the compla-

cency students develop toward standardized testing is a major factor in performance

scores. In recent years, there has been a shift in the Tennessee state standardized

testing model leaving many tests invalid or meaningless in the calculation of students’

academic grades. This inconsistency has left students with the mindset of ”why try

if it doesn’t count.” Unfortunately, this attitude has trickled into the EPAS, with the

exception of preparing for college with the ACT. Many students do not see the need

(or benefit) of doing well on the EXPLORE or PLAN test.
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The EXPLORE academic assessment program creates various reports for the stu-

dents, teachers, and the school system as a whole through interpretive results. The

Profile Summary Report provided to the school system addresses issues common

among schools with valuable information. This report allows the school system to

draw conclusions about current policies, programs and current educational practices.

Along with social and economical factors, this report can be used by the school to

aid in appropriate decision making to improve students’ educational success through

timely intervention.

Many critics wonder if standardized test results are an accurate indicator of stu-

dents’ knowledge. The ideal standardized test that can completely measure students’

knowledge has not been created. However, standardized tests used for college en-

trance, such as the ACT or SAT, provide colleges with relatively objective data al-

lowing them to compare prospective students. These tests are like an equalizing force

that places all students on the same playing field.

2.4 Advanced and Advanced Placement Coursework

High school advanced coursework is designed to challenge students with a deeper

understanding of the topic being presented, emphasizing academic rigor. Students

who have aspirations of going to college and are willing to be challenged to their

academic potential should consider taking advanced coursework. According to ACT’s

research Rigor at Risk, the United States educational system is lacking rigor in the

core classes needed to succeed post graduation.[9] Some students turn to advanced

coursework to heighten the rigor in a desired subject area. Students who have set
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their sights on college often turn to the AP courses in hopes of getting a head start

on college credits.

Advanced Placement (AP) coursework delves deeper into subjects that students

find interesting and/or challenging. In addition to the rigorous coursework, many

students learn additional skills needed to succeed in college, such as time management,

efficient note taking and study habits. Taking AP courses demonstrates to potential

colleges that students are taking their education seriously and are willing to take

rigorous courses to challenge their potential.

Advanced Placement (AP) tests are scored on a scale of 1-5. According to AP

Central, “Research shows that students who receive a score of 3 or higher on AP

Exams typically experience greater academic success in college and have higher grad-

uation rates than their non-AP peers.”[12] Many colleges and universities accept a

score of 3 or higher on the AP test, giving students college credit in an equivalent

college level course.
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3 RESEARCH METHODOLOGY

3.1 Methodology

Research methodology is the key to determining the results to unknown ques-

tions. The purpose of this study was to determine the correlation (if any) between

eighth grade EXPLORE scale scores and students’ successes in advanced and AP

mathematics courses. The study required quantitative research methods to analyze

similarities and differences ultimately determining relationships between the given

variables. The quantitative methods included Pearson linear correlations, frequency

distribution, two-sample t-test and statistical data analysis.

3.2 Research Questions and Null Hypotheses

This study used the following research questions with each null hypotheses relat-

ing to EXPLORE scores and student success in one or more advanced and/or AP

mathematics course(s):

1.) Is there significant correlation between eighth grades EXPLORE scores in

mathematics and the number of students who took at least one advanced and/or AP

mathematics course?

H01 : There is not a significant correlation between eighth grade EXPLORE scores

in mathematics and number of students who took at least one advanced and/or AP

mathematics course.

Ha1 : There is a significant correlation between eighth grade EXPLORE scores

in mathematics and number of students who took at least one advanced and/or AP
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mathematics course.

2.) Is there a significant correlation between eighth grade EXPLORE scores in

mathematics and the number of students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively?

H02 : There is not a significant correlation between eighth grade EXPLORE scores

in mathematics and the number students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively.

Ha2 : There is a significant correlation between eighth grade EXPLORE scores

in mathematics and the number students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively.

3.) Is there a significant difference between the two high schools in the frequency

of students taking advanced and/or AP mathematics courses?

H03 : There is not a significant difference between the two high schools in the

frequency of students taking advanced and/or AP mathematics courses.

Ha3 : There is a significant difference between the two high schools in the frequency

of students taking advanced and/or AP mathematics courses.

4.) Is there a significant difference in the mean number of student successes in

advanced and/or AP mathematics courses between the two high schools?

H04 : The mean number of student successes in advanced and/or AP mathematics

courses between the two high schools are equal.

Ha4 : The mean number of student successes in advanced and/or AP mathematics

courses between the two high schools are not equal.

5.) How well did the students’ EXPLORE score in mathematics, within this rural
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community, compared to the national average?

H05 : The students of this rural east Tennessee school system scored less than or

equal to the national average.

Ha5 : The students of this rural east Tennessee school system scored more than

or equal to the national average.

3.3 Population

The sample set of this study consists of students in a rural East Tennessee school

system. It includes students who took the EXPLORE test in the eighth grade and fol-

lows students until graduation within this same school system. For the purpose of this

study, students who did not take the EXPLORE test in this particular school system,

yet graduated from this system, were removed from the data set. Furthermore, the

students who took the EXPLORE test, but did not graduate from the school system,

were also removed. Students from this rural northeast Tennessee school system came

from ten middle schools and two high schools to include: 420 of the 626 graduates in

2018, 432 of the 712 graduates in 2017, 372 of the 634 graduates in 2016, 431 of the

601 graduates in 2015, and 426 of the 614 graduates in 2014.

3.4 Data Collection

The data collection and connective relations were done within the school system

by employees in order to protect students’ identities involved in this study. The data

provided for this study included a randomized number to replace students’ names

as well as an unknown code for each of the two high schools and ten middle schools
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within the school system. The set included five years’ worth of data of graduated

seniors from 2014 through 2018. The data included: year students graduated, stu-

dents’ EXPLORE scores, ACT scores, and whether the student took one or more of

the following advanced mathematics courses and with his/ her grade in each course.

The courses included Algebra I Advanced, Geometry Advanced, Algebra II Advanced,

Advanced Algebra and Trigonometry, AP Statistics, Advanced Calculus, AP Calcu-

lus.

3.5 Data Analysis

Data analysis was conducted with the assistance of programs including Microsoft

Excel version 2007, Google Sheets and the statistical program Minitab 18. This

research conducted a series of Pearson correlations between EXPLORE mathematics

scale scores and student success in one or more advanced and/or AP mathematics

course(s). The Pearson correlation coefficient has the following recommended (but

not limited to) strength guidelines: 0.50-1.00 strong, 0.30-0.50 moderate, 0.00-0.30

weak. In order to measure whether or not students were successful within a particular

advanced or AP course(s), the students’ mathematics course grades were applied. A

two sample t-test was used to compare the mean number of successes in advanced

and/or AP mathematics courses per high school. A data analysis of the EXPLORE

mathematics scale scores was used to compare the rural east Tennessee school system

to the national average. All data was calculated with a 0.05 significance level.
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4 SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

The following research analyzed student performance on the mathematics compo-

nent of the EXPLORE test with their success(es) in an advanced and/or AP mathe-

matics course(s). Figure 1 depicts the entire data set displaying the non-advanced and

advanced students in comparison to their EXPLORE score. The following questions

were answered in this research.

Figure 1: Histogram of Non Advanced vs Advanced and EXPLORE scores

4.1 Research Question 1

Is there significant correlation between the eighth grades EXPLORE scores in

mathematics and the number of students who took at least one advanced and/or AP

mathematics course?
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H01 : There is not a significant correlation between eighth grade EXPLORE scores

in mathematics and the number of students who took at least one advanced and/or

AP mathematics course.

Ha1 : There is a significant correlation between eighth grade EXPLORE scores in

mathematics and the number of students who took at least one advanced and/or AP

mathematics course.

Findings: R-value = 0.559 with a P-value = 0.000; Reject the null hypothesis.

Table 1: Correlation: EXPLORE Mathematics Score and At Least One Advanced

Conclusion: There is sufficient evidence to conclude there is a strong signifi-

cant linear relationship between eighth grade EXPLORE mathematics scores and the

number of students who took at least one advanced and/or AP mathematics course

because the correlation coefficient is significantly different from zero.[Table 1]

4.2 Research Question 2

Is there a significant correlation between eighth grade EXPLORE scores in math-

ematics and the number students who had successes in one, two or many advanced

and/or AP mathematics course(s) respectively?
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H02 : There is not a significant correlation between eighth grade EXPLORE scores

in mathematics and the number students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively.

Ha2 : There is a significant correlation between eighth grade EXPLORE scores

in mathematics and the number students who had successes in one, two or many

advanced and/or AP mathematics course(s) respectively.

Findings: R-value = 0.410 with a P-value = 0.000; Reject the null hypothesis.

Table 2: Correlation: EXPLORE Mathematics Score and Successes in Advanced

Conclusion: There is sufficient evidence to conclude a significant linear relation-

ship between eighth grade EXPLORE mathematics scores and the number of students

success in either one, two or many advanced and/or AP mathematics course(s) re-

spectively because the correlation coefficient is significantly different from zero.[Table

2]

4.3 Research Question 3

Is there a significant difference between the two high schools in the frequency of

students taking advanced and/or AP mathematics courses?
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H03 : There is not a significant difference between the two high schools in the

frequency of students taking advanced and/or AP mathematics courses.

Ha3 : There is a significant difference between the two high schools in the frequency

of students taking advanced and/or AP mathematics courses.

Findings: Reject the null hypothesis. High School B had nearly 36% more students

who took an advanced and/or AP mathematics courses in comparison to High School

A.[Figure 2]

Table 3: Descriptive Statistics for Advanced Courses per High School

Conclusion: We can conclude with confidence, there is a significant difference

between the two high schools in the frequency of students who take advanced and/or

AP mathematics courses.[Table 3]

4.4 Research Question 4

Is there a significant difference in the mean number of student successes in ad-

vanced and/or AP mathematics courses between the two high schools?

H04 : The mean number of student successes in advanced and/or AP mathematics
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Figure 2: Histogram of Advanced Mathematics per High School

courses between the two high schools are eqaul.

Ha4 : The mean number of student successes in advanced and/or AP mathematics

courses between the two high schools are not eqaul.

Findings: Reject the null hypothesis. The mean number of successes in an ad-

vanced and/or AP mathematics course is significantly different with High School A

having a mean success of 2.44 and High School B having a mean success of 1.52.[Table

4]

Conclusion: There is sufficient evidence to warrant rejection of the null hypothesis

that the mean number of student successes in advanced and/or AP mathematics

courses between the two high schools are eqaul.[Figure 3]
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Figure 3: Histogram of Advanced Mathematics Successes per High School

4.5 Research Question 5

How well did the students’ EXPLORE score in mathematics, within this rural

community, compare to the national average?

H05 : The students of this rural east Tennessee school system scored less than or

equal to the national average.

Ha5 : The students of this rural east Tennessee school system scored more than

or equal to the national average.

Findings: Reject the null hypothesis. Each year within this study, students scored

higher than the national average on the mathematics portion of the EXPLORE. [Table

5]
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Table 4: Two Sample t-test of Advanced Successes per High School

The conclusion is as follows:

In the 2013-2014 school year, according to ACT’s Profile Summary Report, the

students scored on average higher than the national average in all areas of the EX-

PLORE test including 17.3 compared to the national average of 15.5 in mathematics.

Amongst all eighth graders in this school system, 58% of the students reached the

benchmark for college and career readiness. The 2018 graduates used in this study

scored an average of 16.9 on the mathematics portion of the EXPLORE, which is

also above the 15.5 national average.

In the 2012-2013 school year, according to ACT’s Profile Summary Report, the

students scored on average higher than the national average in all areas of the EX-
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Table 5: Student Numbers and National EXPLORE Averages

PLORE test including 16.8 compared to the national average of 15.5 in mathematics.

Amongst all eighth graders in this school system, 52% of the students reached the

benchmark for college and career readiness. The 2017 graduates used in this study

scored an average of 16.9 on the mathematics portion of the EXPLORE, which is

also above the 15.5 national average.

In the 2011-2012 school year, according to ACT’s Profile Summary Report, the

students scored on average higher than the national average in all areas of the EX-

PLORE test including 17.1 compared to the national average of 15.5 in Mathematics.

Amongst all eighth graders in this school system, 54% of the students reached the

benchmark for college and career readiness. The 2016 graduates used in this study

scored an average of 17.4 on the mathematics portion of the EXPLORE, which is

also above the 15.5 national average.

In the 2010-2011 school year, according to ACT’s Profile Summary Report, the

students scored on average higher than the national average in all areas of the EX-

PLORE test including 16.5 compared to the national average of 15.1 in mathematics.

Amongst all eighth graders in this school system 47% of the students reached the
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benchmark for college and career readiness. The 2015 graduates used in this study

scored an average of 16.6 on the mathematics portion of the EXPLORE, which is

also above the 15.1 national average.

In the 2009-2010 school year, according to ACT’s Profile Summary Report, the

students scored on average higher than the national average in all areas of the EX-

PLORE test including 16.3 compared to the national average of 15.1 in mathematics.

Amongst all eighth graders in this school system, 50% of the students reached the

benchmark for college and career readiness. The 2014 graduates used in this study

scored an average of 16.5 on the mathematics portion of the EXPLORE, which is

also above the 15.1 national average.

4.6 Recommendation for Future Research

These tests remained an educational standard until a new system was implemented

in 2014, replacing both the EXPLORE with the Aspire test, and PLAN with the Pre-

ACT, respectively. All five years of data in this study followed students who were

participants of the old EPAS using their EXPLORE score results. It is suggested

to further this research by comparing student success with the new EPAS system

data results from the Aspire test continuing the placement and success of students in

advanced and AP mathematics courses. It is also recommended to compare results

with any changes the school system implements with regards to placement into ninth

grade Advanced Algebra I.
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4.7 Summary

The results of the EXPLORE standardized test provides a data set for student

enrollment into more challenging and rigorous mathematics courses. Unfortunately,

many students who master the EXPLORE mathematics component fail to be en-

rolled in these challenging mathematics courses. As a result, students do not take

full advantage of rigorous advanced and/or AP courses maximizing their education

potential. One possible reason for this could be the lack of gain toward a student’s

overall Grade Point Average (GPA). The advanced courses in this school system are

not weighted on a more rigorous scale which could play a factor in the student’s

hesitation in hurting their GPA. Many college scholarships depend greatly on the

student’s overall GPA.

Discovering a correlation between EXPLORE mathematics scores and the suc-

cesses students have in advanced coursework could be deemed as encouraging to

future students in challenging themselves to reach beyond what they think is possi-

ble. If the school system of this study decided to use students’ EXPLORE scores as

the means of placing students into Advanced Algebra I, my recommendation, with

the knowledge gained from this research, is that all students who score an 18-25 on

the mathematics component of EXPLORE be placed into an advanced mathematics

course. These students display the highest probability of having success in Advanced

Algebra I.

Research shows a vast difference in the number of students who took an advanced

and/or AP mathematics course between the two high schools. Moreover, proving a

difference in the mean number of successes between two economically different high
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schools demonstrates to students of all economical backgrounds that educational suc-

cess has no bounds with dedication and hard work. One theory behind this inequality

could be the lack of options for an Algebra I course. Many students at High School

B may have taken an Algebra I Advanced course because it was only a semester long

course. This may have been the only way to double up on mathematics courses in

order to have more opportunity to take additional upper level mathematics courses

their junior and senior years.

The small town rural school system of this study has demonstrated their efforts

toward better preparing their students to be college bound ready. Striving to improve

rigor and exposing their students to more advanced coursework in mathematics is the

first step toward college preparedness and success.
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