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Abstract

Beginning with the No Child Left Behind federagjislation, states were required to
use data to monitor and improve student achieventént high schools, the Missouri
Department of Elementary and Secondary EducatioseekEnd of Course Exams (EOC)
to demonstrate levels of student achievement. pbiey changed from school choice of
paper-pencil or computer-based testing to mandaiegputer-based testing. This study
examined whether this decision best demonstrateketel of student mastery. Using
high school EOC test scores for United States Goaent exams as the independent
variable and high school cumulative grade pointage (CGPA) as the dependent
variable, the study examined the correlation betn@&PA and computer-based (CBT)
versus paper-pencil (PPT) modes of testing.

Random samples from two comparable school distvietre used to provide data.
School A tested using computers, while school Blysper-pencil testing. Data
presented in this study demonstrate there is hfi@ionship between CGPA and EOC
scores depending upon the mode of test adminstratiFor the most part, the null
hypotheses were not rejected. Results indicateiteld support in some subgroups for
the alternative hypotheses that students with @2tigher cumulative grade point
average will score higher on end of course papeciptests, while students with less
than a 2.5 cumulative grade point average wills¢ogher on end of course computer-
based tests.

Results of this study call into question whetler state and school districts should
allow students choice of test mode or perhaps es@gumre students to take the test using



the mode of administration their cumulative gradapaverage indicates would
demonstrate their actual level of achievement.s Bhudy also questions whether other
high stakes tests such as the ACT, SAT, TOEFL,LSBWAT, should determine mode of
administration based on students’ CGPA.. Finallthwie push for data driven classroom
curriculum assessment, should the results of thidydoe applied to the need for

differentiation in the classroom with regard toesssnents.
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CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 1

Chapter 1: Introduction

Statement of the Problem

In a short period of time the use of computersdacation has changed the way
students learn and the manner in which studeneaehient is assessed. Recently high
stakes tests, like End-of-Course (EOC) exams fgin bthool students in the state of
Missouri, have shifted into computerized methodtest administration. Questions arise
as to whether these computerized methods are cablpdp the traditional paper-pencil
tests, and whether students benefit more from $leeofione or the other. As part of the
No Child Left Behind (NCLB) Act of 2001, Title 1 difie Elementary and Secondary
Education Act of 1965 was amended to read “Titleithproving the academic
achievement of the disadvantaged” (U.S. DepartrokBtucation, 2004, p. 1). Stressing
this need for academic achievement, NCLB furthatest the importance of all children
receiving a high-quality education and being abldémonstrate their proficiency on
standardized academic assessments (U.S. Depanimedtication, 2004). To achieve
these goals the sixth of NCLB’s 12 proposals cditedising state assessments to
demonstrate students are meeting “State academicament standards and increasing
achievement overall” (U.S. Department of Educat02, Sec. 1001)Even though
NCLB mandated annual assessments for all statesederal government did not
mandate the format in which these assessmentscshewddministered. Thus, whether
the tests are administered through paper-pencibaputerized methods are left to the
discretion of the states.

As these annual assessments are used in “rewamdsanctioning schools,

educators, and students on the basis of test sé$Wlestchester Institute for Human
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Services Research, 2003), they are considereddtédtes tests. For school districts,
these test scores are used as a part of schoeld#etion and for measuring adequate
yearly progress (AYP). “School districts must rgmtudent EOC (End of Course) exam
results and the state uses that information agjoakneeded for district accreditation”
(Ferguson Florissant School District, 2011, parpa. 2ZThe No Child Left Behind Act
(NCLB) of 2001 requires all schools, districts atdtes to show that students are making
Adequate Yearly Progress (AYP)” (Missouri DepartinginElementary and Secondary
Education, 2010d, p.1). NCLB requires states tal#ish the following targets by 2014:
all students will score at or above the proficienel on state assessments show
improvement in attendance and/or graduation rates,demonstrate a 95% participation
rate.

Missouri’'s AYP targets were established by the ElissDepartment of

Elementary and Secondary Education (MODESE) basedformula from the

NCLB Act and an analysis of Missouri AssessmengRrm (MAP) data,

attendance rate data and graduation rate datagnamyears. When all targets

are met, the requirements of AYP are met. (MODEZH(Qd, p.1).
The researcher felt the method of test assessnmanbinmportance to the outcomes of
these EOC, high-stakes tests, and whether or negddri would meet NCLB’s AYP
targets.

Stecher (n.d.) believed positive effects for stusléaking these high-stakes EOC
tests included information about their own skiltlgl&knowledge as well as the rewards
that come with hard work. Rewards that studenjtsyanclude graduation and higher

cumulative grade point averages (CGPASs). Althostgllents are required to take the
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EOC tests for graduation, there is no set scoressaey to demonstrate passing the
exam. “The state requires students to take the &xa@hs in order to graduate”
(Ferguson Florissant School District, 2011, paja.Additionally “DESE strongly
recommends that a student’s end-of-course exane soaount for a minimum of 10
percent, but no more than 25 percent, of the caynage” (MODESE, 2008b, Question
12).

Missouri educators, in order to comply with NCLBrote the Missouri
Knowledge and Performance Standards, curriculumdrveorks and state mandated
assessments. Expectations are that “Missouri stadeust build a solid foundation of
factual knowledge and basic skills in the tradigibcontent areas” (MODESE, 2008c,
para. 3. In order to demonstrate this knowledge base, tite stf Missouri requires
school districts to implement the Show-Me-Standaedsiiring students to acquire
knowledge and skills; gather, analyze, and apgdlyrmation and ideas; communicate
effectively within and beyond the classroom; reangrand solve problems; make
decisions and act as responsible members of SOMQDESE, 2011a, Overview of
Performance Standards, para. 4). “The Show-Medatds (are) a set of 73 rigorous
standards intended to define what students shawd land be able to do by the time
they graduate from Missouri's public high scho®GDESE, 2008a, The Outstanding
Schools Act, para. 2). At each grade level tlageedistinct standards and sequenced
expectations in the forms of Grade Level Expecteti(fGLES) for K-8 and Course Level
Expectations (CLEs) for 9-12, which are to be ipooated into schools’ curriculums.

Course-Level Expectations (CLES) outline the ideascepts, and skills that

form the foundation for an assessed EOC subjeat aegardless of student grade
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level. Because a course such as Algebra | coulttlreered in middle school or

at any grade level in secondary school, CLEs replae Grade-Level

Expectations (GLEs). Districts can offer courséh wifferent titles that cover

the same CLEs. (MODESE, 2010a, p.1).

To aid in writing curriculum frameworks that mebkétstandards of the Missouri School
Improvement Program and the Outstanding SchoolsMODESE provides school
districts assistance with aligning their curricultmthe Show-Me Standards (MODESE,
2011a, “About Office of College and Career Readitigsara. 1). Missouri added “a
new assessment system of performance events atiglsmahoice and short answer
guestions intended to provide an indication of weell students are meeting the Show-
Me Standards and how well they compare academiaatlhyother students across the
nation” (MODESE, 2008a, The Outstanding Schools pata. 4). Missouri’s standards,
frameworks, and assessments were written to refleat students should know, and be
able to demonstrate mastery of, at each specifidglevel.

MAP tests, and later EOC tests, were developedsessaments for Missouri
schools, to indicate whether students were maststate content standards. Initially,
Missouri used MAP testing in both elementary antbadary schools. The MAP testing
started with the Missouri Outstanding Schools Act@3. Missouri chose to use MAP
tests to fulfill NCLB'’s requirement for an annualsassment of students academic
progress in their public schools (Barker, n.d.téfg para. 1). “The only MAP tests that
are actually administered on a regular basis ameoanication arts, math and science”

(Barker, n.d.,Considerations, para. 1). AftertsigrMAP testing in 2006 for both
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elementary and secondary schools, MAP testing moeti in elementary schools, while
in 2009 secondary schools transitioned to EOCniggiVicGraw Hill, 2009).

“EOC assessments are criterion-referenced tedtatbalelivered to middle and
high school students when the CLEs for a partictbarrse have been covered. English
Il, Algebra I, Biology, and Government are requite@C assessments for all students to
satisfy the requirements of NCLB and the Missouait&Board of Education”
(MODESE, 2011b, About the Assessments, para. 1).

The reasons the state decided to move from MAFRQG testing at the secondary
level were based on several factors. First, “eaghst, there were no consequences for
students if they scored poorly on a MAP test” (MCEEE 20094, “State Officials
Pleased”, para. 9). Secondly, allowing schoorigistto use the EOC test as a semester
final or as a course test grade was intended tease student motivation to attain better
grades on the test (MODESE, “State Officials Pldds2009a, para 9). In the past, with
MAP testing, students saw no reason to try thest be the tests, as the tests had no
impact on their grades (Tran, 2009). Studentsis®grades, CPGAs, and applications
to postsecondary institutions would be effectedhwhie advent of EOC testing, thereby
motivating students to perform well on their EOCs.

Since all states are required, according to NGbBneasure a child’s progress in
reading/language arts and math, in each of Grad&seéhd once during Grades 10-12,
and in science, once during Grades 3-5, GradesaebGrades 10-12; previously used
Missouri tests were not appearing to demonstratedvidence of mastery (U.S.
Department of Education, 2003). Therefore, theestsponded to this federal testing

mandate by instituting EOC exams, required annumjllgecondary schools. States may
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require students to undergo assessments in othgrcsareas, as Missouri did in Social
Studies, with the U.S. Government EOC. The MisisBtate Board of Education listed

the following purposes for EOC assessments: “Maagand reflecting student’s

mastery toward post-secondary readiness, idengifsindents’ strengths and weaknesses,
communicating expectations for all students, sgras the basis for state and national
accountability plans, evaluating programs” (MODEZ&]0a, p. 2).

During the first two school years of testing, 289 and 2009-2010, EOC tests
were available to school districts in either papencil or computer-based format. For the
2010-2011 school year, MODESE required districtadminister the EOC exams via
computer.

Mandated CBT created several challenges for safisticts, including logistical
issues. One concern to high schools was thatgltine period designated for testing,
almost all computers in a school could be dedicadelOC testing. As a result, during
EOC testing very few school computers would belalse for classroom lessons. The
state testing window for the fall of 2009 was Oetob3, 2009, through January 29,
2010, and for the spring of 2010 was March 1, 2@d@ugh May 282010 (MODESE,
End-of-Course Assessment, Online Test Examinersudh 2009b, p. 1). “Districts
choose one week inside the EOC administration wintitm administer the test
(MODESE, End-of-Course Assessment Test Coordirebtdenual Training, 2009c., p,
41). School districts have different levels ofrtieclogy; therefore, some districts need to
use the entire testing window because they do & Bnough computers for all students
to take the test at the same time. As a resuhefesting window occurring at the end

of the semester, EOC testing overlapped administratf finals for both school districts
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in this study, as was the case for some high seshond¥issouri. This overlap resulted in
computers designated for EOC testing not beingaeai for usage during finals,
whether for the finals test itself or for prepavatior other types of final projects such as
research papers, mock trails, or graphic novels.

High-stakes Testing — Test Modes

Virtually all institutions of learning have somge of testing, including high stakes
tests, as a part of their assessment process. sthghs tests are “a single assessment that
is given with the knowledge that important decisi@n consequences are riding on the
result” (Morin, n.d., p.1). “A decision that isiprarily made based on the results of a
standardized test is called high stakes testingggdlor, n.d., p.1). “In education, these
decisions often relate to federal and local fundpigcement and graduation decisions or
ongoing tenure for teachers” (Moyind., p. 1). Throughout the country, there is a wide
variation in testing modes including computer bassting (CBT), paper pencil testing
(PPT), or student choice of testing mode. A ldygdy of research exists regarding the
benefits and disadvantages of CBT versus PPT ashration. Benefits and
disadvantages of modes of testing will be outlinadn Chapter 1 and discussed in
greater depth in Chapter 2 of this dissertation.

Some high stakes tests, such as the Medical @ofemission Test (MCAT), have
changed from paper-pencil to computer-based adtratisn, based on the perceived
benefits. Kaplan Test Prep (n.d.) cited MCAT's ‘ideso offer students greater
flexibility: more test sites, more testing timeseater security, a more controlled testing
environment, a shorter test day, and faster sem@ts” as reasons for their switch to

CBT. However, assessments such as the Americheg€d est (ACT) and Scholastic



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 8

Aptitude Test (SAT) continue to use paper-pengili@ation. Other major examinations
including the Graduate Records Exam (GRE), theiPiBearies: Teacher Licensure and
Certification Exams, and the Test of English a®eelgn Language (TOEFL), are
offering test takers their choice of electronigpaper formats. Some high stakes testing
organizations have found it necessary to stay RR due to lack of computers, while
others have converted to CBT for ease of gradingraporting (Slocum, 2009). Neither
reason would be recognized as ensuring best ednahpractice. Offering a choice of
testing mode, on the other hand, would allow taetits to choose the test format they
feel will maximize their comfort level and, thusdt demonstrate their subject
knowledge (Slocum, 2009).

Compatibility of student learning styles with med# testing is another issue that
has not often been discussed in the educationatconty. This involves whether
students should have choices between CBT and RffiGyarly if CGPA might indicate
that one format could more accurately measure tbeal of mastery. Advocates of best
practices in education stress the need for difteaBon in the classroom. Kingore (2005)
believed in the importance of differentiated studastruction. “Respect for individual
differences among and between learners” is Kapfal@gnition of differentiation”
(Northwestern University, 2010, para. 9). Quegtiarise as to whether standardized
testing models clash with the need for differergiato meet students’ needs. |If, in
Missouri, every student is expected to pass theegast, in the same year or same grade,
with the same mode of administration, without regarindividual student needs;
perhaps there is a need to study the importanddfefentiation in testing.

Background of Study
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While completing a self directed final in a higthsol sociology class taught in
School District A, one of the two school districighis study, taught by the author of this
study, a pair of students chose to investigate coenghased versus paper-pencil testing.
They randomly selected a class of students andhwed take two tests on the same topic,
the first using paper-pencil and the second usomgpuiters. On both the CBT and PPT
students were asked to give their CGPA. Resudts this project led them to conclude
that CGPA was in some way related to how well sttglead scored on their tests,
whether given by computer-based or paper-pencilimdtration. Although this study
was a fledgling attempt at using the scientific moettto prove or disprove a theory, the
students documented a relationship between CGPAeshdormat. Their results seemed
to indicate that the higher a student's CGPA, thigelb he or she did with PPT. The
lower the student’'s CGPA, the higher his or herssgseemed to be with CBT. Should
this hypothesis hold true upon evaluation of tlaestevel EOC exams, then perhaps the
state mandated CBT only policy might need reevalnat

One of the current best practices in teachingaeause of differentiation in the
classroom. If teachers are to provide studentwigty of ways to learn in order to
improve student achievement, students should @agwdwvided differentiation in the area
of testing. In this era of high stakes testingyvhich school districts are required to make
AYP, students should take tests in the manner swglucive to achieving their best
scores, thereby accurately measuring their masfahe curriculum. Aspiring to keep or
gain accreditation, school districts would benét being allowed to implement testing
systems which give students the best chance to mignate academic progress.

“Districts that do not earn accreditation may reeeadditional funds and support from
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the state to implement improvement plans. Addélyn low-performing schools may be
eligible to receive federal and/or state money”doch things as tutoring (Great Schools,
n.d.a, para 2). High stakes testing consequencesiiools or districts could include
“public reporting—uwith its attendant possibilityrfpublic praise or censure—to financial
rewards for good performance, to a complete sékieover for persistent bad
performance” (Barth & Mitchell, 2006, para. 4). nrany cases, federal, state, local, and
school resources were allocated to low performaimpels based on the results of EOC
testing as a reflection of student achievemenstrigis which fail to make AYP face
sanctions that may not be deserved or necesssiydént performance levels reflect a
mismatch between test taker and mode of testitiggrshan lack of subject matter
mastery. If students are not tested in a mannadwove to doing their best on EOCs,
this might lead to more districts not meeting AYP.
Purpose of the Study

Two purposes were pivotal to this study. One twadetermine if CGPAs were a
predictor of student success on computer-basegaper-pencil exams, the second
purpose was to provide information to the Departno¢izlementary and Secondary
Education, as well as school districts, as to #meehts of one type of test administration
over the other, or the benefits of providing bopiians. Since the present testing
mandate for computer-based administration may ratigle accurate evaluation of
student achievement, this investigation was intdridgorovide important feedback.

The focus of this study was high school EOC exaiménited States Government
courses in two suburban school districts in St.is&@ounty, Missouri. Data used in this

study were collected for the 2009-2010 school yaarng which time MODESE
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allowed school districts to choose between CBTRIRT. The data from this school year
was vitally important in order to determine if thavas a difference between performance
measured by CBT and PPT, as related to CGPAs, asoéthe 2010-2011 school year
DESE mandated all districts would go to CBT for E&&ms. Thus, after the 2009-
2010 school year, there would be no means of dolgdata for comparison. Of the two
districts used for this study, School District Aosle CBT, while School District B chose
the PPT test mode for 2009-2010.

There were several reasons the focus of this stiazdysolely on U.S. Government
course content. First, the investigator has adpackd in the field of social studies;
therefore, these exams were familiar to the ingagdr. Second, the investigator had
access to two school districts that administered.ts. Government test to juniors. Not
all school districts administer this test in thaigr year. Third, using just two school
districts and one EOC test, United States Goverhnpeovided a more than adequate
sample size for testing the validity of the studygotheses. Fourth, in addition to
limiting the number of study variables, focusingtba 2009-2010 End of Course United
States Government exams, required for all studartiited States Government courses
in the State of Missouri, seemed logical becausewhs the last school year MODESE
allowed districts to choose between CBT and PPRHEEOC testing.

Numerous computer-based versus paper-pencil gestimparability studies are
available; but very few, if any, have evaluateddbenection between CGPA and type of
testing administration. The project completedhmytivo previously mentioned
Sociology students indicated that students withé&igCGPAs scored higher taking

paper-pencil tests, while students with lower CGBéared higher on computer-based
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tests. As a result of this apparent correlatiose@nd purpose of the study was to
evaluate whether MODESE’s mandate that, beginmrPi1.0-2011, all end of course
testing was to be administered via computers wiasagtudents and school districts.
Data gained from the study might provide valuabfermation for MODESE to suggest
whether the mandate for computer-based adminisitratiould continue or be revised to
allow school districts, individual schools, teachar even students a choice in method of
administration to evaluate students’ performanc&O€ exams. Since, in addition to
measuring individuals’ mastery and achievemengsssaents provide diagnostic
information as to what areas have been taught effesitively and which areas need
further attention, another purpose of the projeas$ o0 determine what approach to
testing, CBT versus PPT administration, would pdevihe most accurate information for
improving instruction.
Rationalefor the Study

The rationale for this study was to ensure valgkasment of student learning.
For EOC testing to fulfill its intended purposes—éing schools accountable to educate
all students, as provided by NCLB, and accurateafuating curriculum and
instruction—students should take the tests in anmathat provides evidence of true
mastery levels, without distortion due to methodest administration. Therefore, the
hypothesis of this study was that students shoaleMaluated in the manner that best
matched their learning style.

In order to help districts assess their progreastds meeting AYP, they need to
have an accurate measurement of student proficieflog Missouri State Board of

Education provided EOC tests for this purposeorder to achieve valid results, testing
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conditions must not favor or handicap studentstduesting format. It was therefore

important to determine whether CGPAs might sugtiesttdifferent students should have

access to different modes of testing.

Questions Addressed in the Study

The following questions were addressed in the study
1. What is the relationship between students’ catiwe grade point averages and
their exam scores for United States Government&n@ourse exams, through
paper-pencil or computer-based administration?
2. What is the relationship been students’ cunudagrade point averages and
their exam scores for United States Governmentd®s@eurse exams, through
paper-pencil or computer-based administration,gdjsegated by No Child Left
Behind subgroups?
3. Should the Missouri Department of Elementany Sacondary Education
continue with their mandate for computer-based adtnation of End-of-Course
exams, or would choice of mode of administrationrbéhe best interest of
students; better demonstrating student mastedyeodirriculum as determined by
their performance on these exams, and thereforefibémeir district and the
state?

Independent Variable

High school EOC test scores for United States @ouwent exams were used as the
independent variable in this study.
Dependent Variable

The dependent variable used in this study wasestuiigh school CGPA, as
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measured at the end of the 2009-2010 school y&sithis is a common measurement of
student performance in the United States, and hagrs possible correlation with test
administration preference, it was used as the dip#rvariable.

Hypotheses

Null Hypothesis 1: For students taking the United States Governfa@@
examination by paper-pencil mode of delivery, coradao students taking the
examination in computer-based mode of deliveryeleno difference in average
students’ scores on the United States Governmegt &am.

Null Hypothesis2: For students taking the United States Governfa@@
examination by paper-pencil mode of delivery, theneo relationship between student
cumulative GPA and United States Government EO@es@ore.

Null Hypothesis 3: For students taking the United States Governfa@@
examination by computer-based mode of deliveryetieno relationship between
student cumulative GPA and United States GovernfB&@ exam score.

Null Hypothesis4: For students taking the United States Governfa@@
examination by papgvencil mode of delivery, students with a cumulateA of
2.5 or higher will not score higher than studenitha cumulative GPA of less than 2.5,
on the United States Government EOC exam.

Null Hypothesis5: For students taking the United States Governfa@@
examination by computer-based mode of deliveryjestts with a cumulative GPA
below 2.5 will not score higher than students vaittumulative GPA of 2.5 or above, on
the United States Government EOC exam.

Alternative Hypothesis 1:  For students taking the United States Governfa@@
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examination by paper-pencil mode of delivery, coraddo students taking the
examination in computer-based mode of deliveryeli®a difference in average
students’ scores on the United States Governmegt &am.

Alternative Hypothesis 2:  For students taking the United States Governm@ga E
examination by paper-pencil mode of delivery, thsra relationship between student
cumulative GPA and United States Government EO@es@ore.

Alternative Hypothesis 3: For students taking the United States Governmer@ EO
examination by computer-based mode of deliverygtiea relationship between student
cumulative GPA and United States Government EO@es@ore.

Alternative Hypothesis4: For students taking the United States Governfa@@
examination by paper-pencil mode of delivery, stug@vith a cumulative GPA of 2.5 or
higher will score higher than students with a cuatiuve GPA of less than 2.5, on the
United States Government EOC exam.

Alternative Hypothesis 5: For students taking the United States Government
EOC examination by computer-based mode of delivsngents with a cumulative GPA
below 2.5 will score higher than students with enalative GPA of 2.5 or above, on the
United States Government EOC exam.

Limitations of Study
Validity of Cumulative Grade Point Average

Although CGPA was used as a variable, this studydt take into account how
the students earned their CGPAs. Because CGPAatleematical computation totaling
the grades earned in each course and dividingdtotial number of courses taken, it

does not weigh the wide variation in students’ sewselection represented by the CGPAs
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used in this study. In other words, one student take a set of courses considered more
advanced or rigorous than another student, but tieeveame CGPA.

A further limitation of the study was that both echdistricts A and B allow
students some elective choice in course selectféhile in high school, students in
Missouri have a set number of graduation credgy tieed to attain, in specific courses,
in order to graduate. Among the 24 credits reguiog graduation in Missouri are 4
credits of Communication Arts; 3 credits each ofi8bStudies, Mathematics, and
Science; 1 credit each of Practical Arts, Fine Aatsd Physical Education; .5 credits each
of Personal Finance and Health Education; andctiedecredits (MODESE, 2007, p. 5).
“Elective units are additional offerings which areeded to complete” the total number
of credits required for graduation (Monroe Counth&ols, 2001, 1.0, ¢, 1, a, 3). A
students’ choice of these seven elective crediisropact their CGPA.

In addition, within their classes, studentshis study may be in different levels of
programming including foundations (lowest level ks@s), regular, and honors classes.
While expectations are sometimes different for stusl enrolled in the same course; but
at different levels, all grades are calculatedsthsme. For instance, in the area of U.S.
Government, students may be in a regular U.S. Gaovent class, a co-taught U.S.
Government class, or Advanced Placement Governthenbrs).

Co-teaching is a unique blend of direct and indisecvices in which a general

educator and a special educator jointly instrugilgun a single classroom. Co-

teaching occurs when two or more professional lpuhliver substantive
instruction to a diverse, or blended, group of shid in a single physical space.

(Jackson School District, n.d., p. 1)
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As a result, all students in the co-taught classeive the advantage of having extra adults
in the classroom. Foundation courses and co-tatlgbses give remedial help by
teaching skills and strategies for raising a sttideathievement level. These remedial
classes “teach students what they should already learned” (Education.com, n.d.,
para. 1).

Yet another limitation of the study was indivadteachers’ differing grading
practices, which result in what Montgomery (20@)ted the “unscientific nature of the
grading process” (para. 8). Teachers teachingdh®e course often use different grading
scales, lack objectivity or reliability in essayadimg, and differ in weight for certain
assignments and total number of points possibéedourse. Even with these limitations
the investigator felt CGPA was a valid choice fog tlependent variable. “Although they
evaluate the entire application to make acceptdacisions, college admissions officers
usually weigh a student’s grade point average (G&) SAT scores most heavily”
(Clipper, 2010, para. 1). Troseth (2008) agrseagting “the best indicators for success
are the student’s grade point average (GPA) arldgmkentrance exams” (p. 1). Relied
upon as a measure of student performance in thed)States, CGPA provided the most
accessible and appropriate dependent variablééopurposes of this study. The study
was designed to investigate the possible correlddeiween CGPAs and preference for
testing format, as suggested by the previously imeed sociology project.

Sample Size

Some school districts require U.S. Government értimth grade, while other

districts teach U.S. History in ninth grade and.\.G8vernment in 10th or 11th grades.

An additional limitation of this study was that te@mple size used in the study
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represented only two suburban school districtdy bbivhich used eleventh graders for
U.S. Government EOC testing. Student maturatigel land the fact that U.S. History,
when taken prior to U.S. Government, provides gitgla strong backbone and
supporting knowledge for United States Governmbaukl be considered for future
studies, if ninth grade U.S. Government EOC scae® to be compared to 11th grade
scores.

Both districts in the study were St. Louis Counipwrban districts and were very
similar demographically; thus various groups repnésd in these districts may differ
from those in any future studies, particularly esuits are limited because there was
limited representation of urban or rural studergydations. For this study the students
were essentially the same age, as they were latlegy taking the U.S. Government
EOC.

Level of Analysis

This investigation analyzed only data at the agapetest level to see if CBT and
PPT administered test results are interchangedbhe limitation of the study was it did
not examine item-level analyses to determine perémce under the two modes of
administration.

Participant Factors

Although this study examined participant factorshsas demographics, CBT, and
PPT, other factors were not included. The invesiog did not attempt to measure the
possible impact of test anxiety, anxiety relatethiouse of technology while using
computers in the test taking situation, familiamtigh computers, typing skills, examinee

motivation, or test takers’ cognitive aptitudes.
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Computer Characteristics
Many different types of computers exist today, widnious processing powers
and capabilities, as well as various sizes, shagmekavailable programs. This study did
not attempt to account for differences among coempuodels utilized, and thus varying
characteristics such as screen size, font, laptoesktop, resolution, and speed as
suggested by Wang and Shin (2009), could makdereiifce in CBT. Studies which
have assessed correlations between type of teshiathation and computer
characteristics will be discussed in Chapter 2.
Definition of Terms
Adequate Yearly Progress (AYP). “The No Child LBé&hind Act (NCLB, 2002) builds
upon the accountability provisions in the Impraydimerica's Schools Act of
1994 (IASA, 1994), which required each state taladgth challenging content
and performance standards and to implement assetssthat measure students'
performance against those standards” (Goertz,m.d). According to Elmore
and Rothman (1999) as cited in Goertz, n.d.g IASA defined adequate yearly
progress (AYP): "In a manner that 1) results intowous and substantial yearly
improvement of each school and local education @geufficient to achieve the
goal of all children ... meeting the state's profitiand advanced levels of
achievement; [and] 2) is sufficiently rigorous thaeve the goal within an
appropriate timeframe” (cited in Goertz, n.d., p.Goertz (n.d.) explained that
the NCLB legislation made several critical chantgethe IASA definition for
AYP and required each state to create its own dieimof AYP within the

parameters set by Title I. NCLB stated that eaatesvas required to define
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AYP in a manner as follows: "(i) Applies the samgh standards of academic
achievement to all public elementary school andiséary school students in the
State; (ii) is statistically valid and reliableijXresults in continuous and
substantial academic improvement for all studdintymeasures the progress of
public elementary schools, secondary schools aral Bxlucational agencies and
the State based primarily on the academic assessmen(v) includes separate
measurable annual objectives for continuous andtaaobal improvement for
each of the following: (I) The achievement of albtic elementary school and
secondary school students. (Il) The achievement(aé) economically
disadvantaged students; (bb) students from magoalrand ethnic groups; (cc)
students with disabilities; and (dd) students Wittited English proficiency"
(U.S. Department of Education, 2002, Part A, SutbpaBec. 1111, 2[c]).

Computer-based testing (CBT). “A Computer-Bassdessment (CBA), also known as
Computer-Based Testing (CBT), e-assessment, comgrdeesting and
computer administered testing, is a method of atht@nng tests in which the
responses are electronically recorded, assessbdilor(Computer-Based, 2010,
para. 1).

Co-Taught.

Co-teaching, or having two teachers in the ctamsrhas become a popular
teaching structure to provide an inclusive settorgspecial education students
while insuring that they are in the least restvetenvironment as recommended
by their IEP team. In the co-teaching classrooendlis typically a general

education teacher and a special education teacltlee iclassroom. While co-
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teaching, both teachers are intended to share#ohing responsibility in a co-
teaching classroom, with the special educationhteragroviding specialized
differentiated lessons for students with specialdsgWilliams, 2009, Co-
teaching in the Classroom, para. 1-2).

Course Level Expectations (CLES). “The Social &sdrade- and Course-Level
Expectations outline related ideas, conceptdsskiid procedures that form the
foundation for understanding and learning sostiatlies (MODESE, n.d., p. 1).

Cumulative Grade Point Average (CGPA). “A CumwaiGrade Point Average is the
mean GPA from all academic terms within a giveademic year, whereas the
GPA may only refer to one term” (“Grade,” 2010rgél).

Dependent Variable. The dependent variable is@niable that cannot be controlled or
manipulated (Bluman, 2008).

Differentiation.

Differentiated instruction applies an approacketiching and learning that gives
students multiple options for taking in informatiand making sense of ideas.
Differentiated instruction is a teaching theorydxhsn the premise that
instructional approaches should vary and be adaptedation to individual and
diverse students in classrooms (Hall, Strangmakle§er, 2003, p. 2).

End of Course Testing (EOC). Sometimes refemeastend of course exams, the
Missouri Department of Elementary and Secondarycktion states these exams
will “provide a valid and reliable method for assieg students’ knowledge of
Missouri’'s Course-Level Expectations (CLES)”, whaldowing “classroom

teachers to incorporate statewide assessmenty@saltstudents’ course grades”
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(MODESE, 2008b, Question 1, para. 2).

Grade Level Expectations (GLE). “The Social Stedsrade- and Course-Level
Expectations outline related ideas, concepts,sséid procedures that form
the foundation for understanding and learning $atiadies” (MODESE, n.d., p.
1).

Grade Point Average (GPA). “Grade point averageAYd® calculated by dividing the
total amount of grade points earned by the totadwarhof credit hours
attempted” (“How,” n.d., para.l). In the high sol®used in this study grade
point averages range from 0.0 to a 4.0, where A=8-3.0, C=2.0, D=1.0, F=0.

High Stakes Testing.

Tests are considered high-stakes tests when degisiade based on these test
scores, have important consequences for the test tSome types of decisions
made based on high-stakes testing are: high sgnaduation, promotion to the
next grade, access to resources and special opfi@$ and summative
measures of teacher quality (Pearlman, 2001, p. 1).

Examples of current high stakes tests are: “Colegkgraduate schoStudent
admissions tests, licensing and certification téstgobs and professions and
increasingly, student tests for K-12 students” (Pean, 2001, p. 1).

Independent Variable. The variable in a study daatbe controlled or manipulated.

Measures of Academic Progress or Missouri AssessRreigram (MAP) Testing. Both
the Missouri Assessment Program and the Measur&saafemic Progress
contain a series of assessments that studentsotalkeenonstrate their progress in

the areas of math, reading, using language andcgieThe Missouri Assessment
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Program is a series of standardized tests prodangdraded by the Missouri
Department of Elementary and Secondary Educatiostémlents in grades three
through eight who attend Missouri public schoolarer, n.d., para. 1,
Identification).

Mode Effect. The differences found between PPT@Bd test modes. (McClarty &
Davis, 2006).

No Child Left Behind (NCLB). According to federalgislation passed in 2001, the
purpose of the No Child Left Behind Act was “to sothe achievement gap with
accountability, flexibility, and choice, so that abild is left behind “(Public Law
107-110, 2002, ).

Paper-pencil testing. “Paper and Pencil testirayalable for traditional classroom
situations, where computer access is limited omrevlaecontrolled testing
environment is required” (“Insight Assessment,”.nghra. 1).

Summary

Based on the results of a student high school 8mpyiaourse final investigation into
the relationship between CGPA and test scoresnttastigator took these initial results
and further tested them, to determine whether géngistudents to take the mode of
test, which their CGPA indicated would best sudnt) would produce more valid test
scores. The purpose of this study was to exarhe@aossible relationship between
students’ CGPAs and their performance on UniteteSt@overnment EOC exams, as
influenced by mode of test administration. If testat were shown to affect resulting
exam scores in a manner that correlated with astr$’ CGPAs, then perhaps students

should have a choice of formats for high stakes t&lucators tout the importance of
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differentiation in the classroom. Tomlinson (agdiin Dahlman, Hoffman, and Brauhn,
2011) indicated that differentiated instruction Shoven to be successful in the general
education context where studies have found thaesiis exposed to Differentiated
Instruction strategies consistently outperform o8tadents” (Abstract, para. 1).
Providing students a choice of CBT or PPT is onéhoeeof allowing for differentiation.
This study analyzed overall test performance, dbsasadisaggregated test performance
of students with CGPAs of 2.5 or higher or studevith lower than 2.5 CGPAs.

Little to no research exists connecting CGPA to pesformance and how the
latter is influenced by method of testing. Thigdstfills a void in this research and gives
some insight into CBT and PPT as they may influgeselts on the new high-stakes
tests states are using as part of their accouityabiider NCLB. Although little to no
research exists correlating CGPA with test modes|iterature review in Chapter 2 will
provide enlightenment regarding factors that inflceeboth CGPA and methods for

administering high stakes tests.
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Chapter 2: Review of theLiterature

Researching the relationship between CGPA and mafdest administration was
the purpose of this study, in order to see if ddfgiation in testing modes and allowing
students’ choice of test mode on high stakes testdd present a more accurate reading
of their curriculum mastery. Students are requicethke many high-stakes tests that
will determine the direction of their future, indilmg such items as: grade promotion,
graduation, if and what college they will attendhatcareer they might pursue, and what
level their future earning power will encompassisichapter focused on CGPA and its
relationship to CBT and PPT.

A literature review based on research using CGPa @=dictor of success on
EOC tests, or any high stakes tests, administéredigh the use of computer technology
versus paper-pencil, yielded very few referendasaddition this review examined the
following topics with regard to their importancetest mode administration: NCLB; the
importance of high-stakes testing; the purposds@C testing; comparisons of CBT and
PPT; differentiation in the classroom; brain funo8 reading on line versus on paper;
score comparability of assessments on-line versysaper; and the relationship of
CGPA to computer-based or paper-pencil test adiratisn.
GPA asa Predictor of Success

In a paper presented at the Annual Conferenceedifid-South Educational
Research Association, Nejad (1995) reported ortieets of college GPA on learning
electronics through computer usage and traditiorethods. “Results indicate that age
nor GPA is a factor in learning electronics via gaer simulation-based or traditional

breadboard instruction” (Nejad, 1995, p.16). Aralg undergraduate GPA (UGPA) as
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a predictor of success in graduate school, usstgdents’ graduate GPA (GGPA),
Carpenter’s (2005) results demonstrated that UGR#ot a valid predictor of student
success in college judged by GGPA (p. 14). Whemering predictors of success for
college students taking teacher certification exaesearchers established that “High
School GPA was not a strong predictor of futurecess on a teacher certification exam”
(“Teacher Certification Exams,” 2005, Findings,aa&). Although many studies have
found no relevance for GPA as a predictor of susc@similar number of studies existed
demonstrating just the opposite.

Brown (n.d.) of the National Collegiate Athleticgociation (NCAA) stated “high
school GPA may be a much stronger predictor of-fiesmr performance in college than
standardized tests” (para. 2). “You start to et indicator that high school GPA is
more closely associated with CGPA because youarmparing apples to apples,”
according to Kevin Schriver (Brown, n.d., para. Geiser and Santelices (2007)
discovered “high school grade point average (HSGBRAdnsistently the strongest
predictor of four-year college outcomes for alld@aic disciplines, campuses and
freshman cohorts in the UC sample” (p. 1). “Aistatally significant correlation
between cumulative GPA and retention,” emergedstuey by DeBerard (2004, p. 6).
Yet another study found “college admissions ofcesually weigh a student’s grade
point average (GPA) and SAT scores most heavilystrdnger GPA, with an overall
solid application, usually increases a studentancle for admittance” (Clipper, 2010,
para. 1). Regarding GPA as a measurement of ssigtas Introduction to Computers
course; Baxter, Hungerford, and Helms discovereBAGo be a better predictor of the

final course grade” (2010). Desmarais, Woble-Vskerand Oestmann (2011, p. 36)
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found “PTA GPA (physical therapist assistant coma®& GPA) was the best predictor
for success on the NPTE-PTA (national licensuraremation for physical therapist
assistants) based on higher examination score86{p.As a predictor of success on the
Anesthesiology In-Training Examination (ITE), Wakiand Crumrine (1986)
pronounced that “Medical school GPA appears torbmdicator of success on the ITE”
(p. 594). “Generally speaking, graduate schaals GPA to be the most reliable
predictor of success in graduate school” (“I FekEl” n.d., “Reliability of GPA,” para.

1). GPA is widely accepted as an indicator ofdacaic student achievement.

Besides considering the pros and cons for useP# & a predictor, there arises
the issue that GPA is not standardized across tiited)States.

High schools don’t use the same GPA scale — and when they do, many used

weighted systems (perhaps giving extra ‘pointgjrades from honors,

accelerated, International Baccalaureate, or Ade@iiacement classes), and
employ varying methods of calculating a cumulatéfeA (“College Admission

Requirements and Your GPA,” n.d., “The GPA and &€gsl” para. 1)

Even though there are a variety of ways to caleuzRA the literature demonstrated
GPA is still one of the best methods for predictstigdent success.

CGPA is one measure used to decide which stugemikl be considered high-
achieving. Clariana and Wallace (2002) in thewestigation of factors influencing
success on CBT or PPT discovered that “higherratigistudents benefited most from
computer-based assessment relative to higher-atgestudents under paper-based
testing” (p. 593). Their reasoning for these beseés that “higher attaining students

likely accommodated more quickly and so benefitedhfcomputer-based assessment”



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 28

(Clariana & Wallace, 2002, p. 601). According tai@na and Wallace (2002) they
found a 2001 study by Watson that looked at conmpaiteed learning (CAL) and
perceived that “students with higher academic@attaint . . . benefited most from CAL”
(p. 594). Thus it is possible to surmise that g GPA, as a measure of high
attainment, could be used as a predictor of susg#ssegard to particular test taking
modes.
No Child L eft Behind

NCLB Act of 2001 became law in 2002 and since tima¢ has impacted schools
across the United States. The purpose of the lasvtavimprove academic achievement
through what students are taught, what tests #iey; tvhat training teachers receive and
in what way money is spent on education (Great 8sha.d.b) “Although the Act
mandates annual testing for all states by 2005-2006es not provide federal standards
for testing practices” (Wenning, Herdman, Smith NMiédon, & Washington, 2003, p. 2).
NCLB provided states some testing flexibility irveeal areas including the following:
whether to use norm-referenced or criterion-refeedrtests, what subjects will be tested
and in which years, and the definition of profidi€¢enning et al., 2003, p. 2). “Norm-
referenced tests assess a student’s broad knowledd@&iterion-referenced tests
measure specific skills” (Wenning et al., 2003)p.&s an example of NCLB impact, in
the states push to meet the mandatory annualgestfuirements of NCLB, the choice
of CBT or PPT is part of the testing practices fefthe discretion of each state. In
Missouri the Department of Education chose to moweBT. The idea of this study
started with the author’s experience in a schagtridi changing testing from PPT to

CBT. Because of NCLB, the state uses EOC scoresidsnce of academic
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improvement. These test scores became a padteftargets to demonstrate AYP under
the NCLB guidelines.
I mportance of High-Stakes Testing

High-stakes tests are standardized tests haemgséquences attached to the
results,” which can include issues for studenthagcgrade promotion, graduation, and
admittance to college (Barth & Mitchell, 2006, “Whdakes a Standardized,” para. 1).
Sireci (2009), director of the Center for EducatibAssessment in the School of
Education at the University of Massachusetts, Amsihediscussed the reasons for
standardized testing which include the followingc@untability by teachers, schools, and
districts; requirement for graduation; qualifyirgy cholarships; participating in
athletics; assigning to grade levels; improvinglstu learning; and aligning teaching
with state curriculum frameworks. Currently, Miasis EOC United States Government
test, the test used in this study, meets the dieimof both a high-stakes test and a
standardized test. As of the 2010-2011 school gk&OC tests were required to be
CBT, meeting the definition of standardized testing

Standardized tests are large-scale tests thatlarmstered to students and

scored in the same manner. Students take thetesitia the same conditions

and, if possible, at the same time so that resaltsbe attributed to student

performance and not to differences in the teshemtay it is given. Because of

this, the results of standardized tests can be aoedpacross schools and districts.

(Barth & Mitchell, 2006, “What are Standardized tBgspara. 1)

In the investigator’s study, two school districtssg an EOC high stakes test

using different modes of administration; thereftime study looked at the impact of
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differences in testing mode. Were Missouri to n#ehoice of CBT or PPT they would
no longer meet the definition for standardizedstes$ read previously in Barth and
Mitchell’s (2006) definition of standardized testdhich includes using the same mode of
administration and were required for graduationetimg the requirement for a high-
stakes test.
Why are high stakes tests such an important paneoccurrent educational
climate? Reasons given by Nichols and Berliner 8@@clude the following:
High-stakes testing is the practice of attachinganant consequences to
standardized test scores and it is the enginedthads the No Child Left Behind
(NCLB) Act. The rational for high-stakes testirsgthat the promise of rewards
and the threat of punishments will cause teacloelog tmore motivated, and
schools to run more smoothly — all of which wilktdt in greater academic
achievement for all students, but especially tHos® poverty and minority
backgrounds. (p.672)
Sloane and Kelly (2003) discussed the RAND pulibcatMaking Sense of Test-based
Accountability in Education edited by. Hamiltong&her and Klein, where in Chapter 4.
Consequences of Large-scale, High-stakes Testir®rbool and Classroom Practice,
were found Stecher’s thoughts on the effects dfisigkes testing for students. On the
positive side, this type of testing gives studenftsrmation about their own knowledge
and skills, indicates their weak areas of studgparages them to work harder in school,
shows them that putting effort into their studialt kap rewards, and teaches them

about competitiveness, which exists in the realavoOn the other hand, students
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become frustrated and discouraged and begin te liobsrest in grades and school
assessments.

Sentance (2000), Education Policy Advisor to the€door of Massachusetts and
a member of the Education Commission of the Statesyered the question of why
there is a need for high-stakes testing by disngd$ie old educational system under
which students weren’t learning the curriculum amild not be able to compete in the
workforce or in higher education institutions. Hisswer to this dilemma was a set of
standards for teachers and students to hold theouatable for curriculum (p13).

Heubert and Hauser (1999), members of the Comnuotie&ppropriate Test Use
for the National Research Council, stated thabtmac principles for use of high-stakes
tests are:

The use of tests in decisions about student trapiragmotion, and graduation is

intended to serve educational policy goals, sucte#sg high standards for

student learning, raising student achievement $ewrisuring equal educational

opportunity, fostering parental involvement in gtatllearning, and increasing

public support for the schools. (p. 2)
The public looks at high stakes tests to judge @i the public schools are doing and
“policymakers see them as a way to raise stangardsichievement and hold students
and educators accountable” (Walker, 2000, p. 1).

Today many high stakes tests, like the Praxis (EBESraxis Series, 2011), and
TOEFL (International Student Guide to the Unitetht&s of America, n.d.), offer test-
takers the choice of test modes. In addition t&,ARDEFL dropped the CBT in favor of

an internet based test (IBT) (TOEFL, 2011). Otlsersh as the Medical College
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Admission Test (MCAT) (Kaplan Test Prep, n.d.), Negtional Institute for Certification
in Engineering Technologies (NICET) (NICET, 2008y astate standardized tests, such
as the Florida FCAT (Florida Department of Eduaati-requently Asked Questions,”
n.d.), have changed from paper-pencil to compudset administration. The Graduate
Records Exam (GRE) computer version is taken iaralas of the world other than those
where it is not available and only the PPT is @fte(ETS GRE, n.d.). Assessments such
as the American College Test (ACT) (ACT, 20104 &tholastic Aptitude Test (SAT)
(International Student Guide to the United Statfie&merica, n.d.), and Law School
Admissions Test (LSAT) (International Student Guid the United States of America,
n.d.), continue to use paper-pencil applicationheWstudents, school districts, state
education agencies, colleges, and the federal goweat put so much stock in
standardized tests; many become concerned abonotdte of administration. The
Texas Education Agency (2008) stated that in aHisitakes testing situation, schools
may be reluctant to test students in a non-predemede” (p. 10). The investigators
study looked at CGPA and the effect on preferretirtg mode.

School districts, individual schools, and statey eperience high stakes for
their standardized tests. Follow up to these tastg include the following: examining
student achievement, identifying effect on teaclaeib administrators, allocating
resources, examining curriculum, and accountingai@nts and the public. Therefore,
the investigator felt it was important to analylae effect of differences in test mode on
these high-stakes tests.

End-of-Course Testing
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Missouri’s State Board of Education, in order éonply with the Outstanding
Schools Act (Senate Bill 380), passed by the Migdegislature in 1993, developed and
implemented an assessment program to “measurenstoiddiciency in the knowledge,
skills, and competencies identified” (MODESE, 2009¢7) in the Show-Me-Standards.
These standards are to define “skills and competsmecessary for students to
successfully advance through the public schooksysprepare for post-secondary
education and the workplace, and participate &eai$ in a democratic society”
(MODESE, 2009e, p. 7). Listed below are the puegdbat would form the core of the

Missouri Assessment Program.

“Improving students’ acquisition of important knaaslge, skills, and
competencies;

¢ Monitoring the performance of Missouri’'s educatibsystem;

e Empowering students and their families to imprdwerteducational prospects;
and

e Supporting the teaching and learning process” (MGBE2009e, p. 7).
Complying with NCLB legislation, State leaders puplace new grade level
assessments in the spring of 2006, and changedfth#rar for the 2008-2009 school
year. As a result of this last change the MAP sm®sents at the high school level would
be replaced by EOC Assessments (MODESE, 2009€he EOC Assessments were
created to address the needs of Missouri distsctsols, teachers, and students, while
also meeting state and federal requirements” anerakepurposes were identified”
(MODESE, 2009e,, p. 9). One purpose was to askasstudent was ready for a post-
secondary institution. For instance had theynedrthe science curriculum if they were

preparing to go into premed. Additionally the E@Guld reflect a student’s strengths or
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weaknesses. This information could be used bgddatistricts to evaluate their
programs and identify areas for improvement inicuham. The EOC tests and the
materials they cover would communicate to studesizgt they were expected to learn
while in high school. Due to NCLB these assessmewould meet the requirements for
state and national accountability.

In the fall of 2009, the first Social Studies EG#Sttwas added to the state’s
assessment program. Students in United Statesr@oeat classes, across the state,
were tested in fall, spring, and summer semedtased on the semester the student was
enrolled in a United States Government class.alhytall MAP tests were PPT
administration and were the precursor of PPT EGGt®uring the 2009-2010 EOC test
administration periods, districts were allowed hoase either CBT or PPT modes of
administration. For the 2010-2011 school year DE&Bdated that all EOC testing
would be administered by computer.

Computer-Based Testing ver sus Paper-Pencil Testing

With the advent of choice of test mode adminisbrabrganizations began to
make comparisons in CBT and PPT in their searckefimg practices to aid them in
meeting NCLB’s mandate. Florida’s Department of &ation, in their review of CBT,
indicated that CBT first appeared in the early X0@torida Department of Education,
2006). CBT may also be referred to in the literai@s online testing, electronic testing,
computerized testing, CBTs, or eTesting. Ben#éditsomputerized testing include “more
efficient test administration, flexible schedulimgiicker score reporting, more accurate
examinee ability estimation, and expanded contensftuct coverage” (Wan, Keng,

McClarty & Davis, 2009, p.1). Poggio, Glashapp,¥amd Poggio (2005) found testing
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mode was changing to CBT in order to reduce scperting time, provide continuous
testing opportunities, improve security measuregice the cost of printing, handling,
mailing and administering the test. Bodmann anbifson (2004) found that CBT
assessments were completed faster than Edtication Weekublished an article on
testing, discussing the issue of cost and choitestimode.

Richard Swartz, a senior research director at thec&tional Testing Service, in

Princeton, N.J., (who) estimates that the actustiscof putting a test online and

building a customized scoring model are compartbthose of developing a

good paper-and-pencil exam . . . (but) once this e implemented, he adds, the

difference in scoring costs is enormously in fath@ computer.(“Tech’s Answer

to Testing,” 2003, para. 8)

Bodmann and Robinson (2004), in their research®hsGrersus PPTSs, discussed
the advantages of CBT over PPT and found the fatigwwdvantages: easier to
administer, easier to grade, faster tracking oflgsabetter standardized test conditions,
easier to reduce cheating, and provides studeatspgportunity to choose when to take
the test. Wang believed

CBT delivery is gaining popularity over the tradital PPT delivery due to the

several potential advantages that it offers, sgdmanediate scoring and

reporting of results, more flexible test schedulithgg opportunity to include
innovative item formats that are made possibleheyuse of technology, and
reduced costs of test production, administration, scoring. (Wang & Shin,

2009, p. 1)
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Children preferred using a computer was a conalusfdsim and Horton’s (2005) study,
but “the majority of the children performed betber paper than computer although there
was no significant difference” (p. 3613). Studiese been done which indicate that with
today’s computer savvy generation, they are findilBJ's easier to take (McClarty et al,
2006). The National Institute for Certificationimgineering Technologies (NICET) is
changing from PPT to CBT because of recent tedgyochdvances, best practices in
testing, and the interest in increasing the vafub@NICET certification (,NICET, 2008,
para. 7). Russell and Plati (2000) found in thepeziment “that students who wrote their
compositions on computer produced longer respahseseceived higher scores” thus
demonstrating CBT preference for state-mandatetingrassessments (p. 26). Along
with the abundant reasons for movement to CBT tiseaéso considerable research that
indicated PPT has less disadvantages than CBT.

With regard to some of the constraints for exansneko take computerized
tests, the National Center for Fair and Open Tg{INCFOT, 2007) investigated the
following issues: inability to underline or scrateht, greater length of time to read
screens, greater difficulty finding errors on tleeegn, and difficulty in checking previous
items. Mentioned in the GRE program are advantages tgaoten testing included
taking the test at any time and taking it in a $ihegls stressful venue; while
disadvantages included inability to return to poe questions, it is easier to misread
computer screens, and difficulty of going back &th between computer screen and
scratch paper (OneStopGRE, 2009). Mayes, Sim&andce (2001) stated “those who
read from a VDT (video display terminal) took sigcantly longer than those reading

from paper,” (p. 1). Puhan, Boughton , and Kim (20t that CBTs were more difficult
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than the PPT test version. By 1993 Mead and Dradgmiwconducted a study which
found PPT scores to be slightly higher (as citeMaClarty & Davis , 2006, p.4). The
Florida Department of Education (2006) found thalhile some early studies suggested
that students who had less experience with computeuld score lower on computer-
administered tests, recent studies find no evidehsech a disadvantage” (p. 3). Dillon,
McKnight, and Richardson (1988) felt that “althouglading from computer screens may
be slower and sometimes less accurate than readimgpaper, no one variable is likely
to be responsible for this difference” (Section2}.1Some of the variables they reviewed
were speed, accuracy, fatigue, comprehension,rprefe, orientation, eye movement,
visual angle, ratio of width to height, display cheteristics, and user characteristics
(Dillon et al., 1988). “Most studies showed higkeores for paper-and-pencil exams,
but a few have found advantages for those whodtak®uterized tests” (NCFOT, 2007,
p. 1).

Many school districts lack the necessary infrastmgcor technology equipment
to have their students test on computers; theref@guse both CBT and PPT modes of
administration. Awareness of issues, both paditiand negatively affecting both
modes of administration, was important to stateheg adopted new testing
requirements. Observing some problems with testenNational Center for Fair and
Open Testing (NCFOT, 2007) identified the followimgshing new tests into operation
without providing evidence of comparability, testker claims that are not supported,
studies showing higher scores for PPT, and testmuns that might perform differently
on each type of test. Shead (2006) discussed enigdue contemplated when choosing

CBT or PPT; the differences in what part of theibra triggered when writing with
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paper-pencil or computer and that “the conclusibresearchers was that we think
significantly differently when writing by hand thave do when using a
computer’(para.2). Bodmann and Robinson (2004ndaine only test mode effect was
“a difference in completion time between PPTs aBd € and that reviewing and
changing answers accounted for this differencesjp. An issue that crops up regularly
is whether the two scores, CBT and PPT, can be amedp

There is some concern in the research that congptrenscores from the two
modes of administration may not reflect the examsngroficiency in the subject matter,
but rather how proficient they are in computer @s@@uhan et al, 2007). When the
choice of mode of testing is left up to the examigeveral issues come in to play. Bernt,
Bugbee, and Arceo (1990) found no relationship betwcomputer experience and test
mode preference, the more computer usage the thiivhad the less negative they were
towards using computers, and examinees beliefstdamefits of computer testing were
related to their test mode preference.

When comparing CBTand PPT, concerns also exigigard to subgroups taking the
tests. Gallagher, Bridgeman, and Cahalan (200@nheed data from testing programs
such as GRE, SAT, Praxis, TOEFL, and GMAT, withareigto gender and racial-ethnic
subgroups. They concluded: African American ansplnic examinees benefitted
slightly from CBT, while women performed better BRT. In regard to subgroup testing,
Wallace and Clariana (2005) felt “the performanap ghich already exists on multiple-
choice tests between men and women, ethnic grampspersons from different
socioeconomic backgrounds could widen as a refgtiraputerized testing” (p. 172).

They also ascertained that with gender differefigegormance on the computer-
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administered tests was significantly greater thenigpmance on the identical paper-
based tests” (Wallace & Clariana, 2005, p. 176)fath genders. “Females generally
scored lower than males under both computer- apdrgaased test administrations on
the test given early in the course (the DCC tést) then scored highest on the computer-
administered Final examination” (Wallace & Clariag805, p. 177).

The Florida Department of Education (“What Do WeonAbout Choosing to
Take a High-stakes Test on a computer?”, 2006)eir tomparability review, looked at
97 cases reviewed by others, and found that 7hesft studies discovered the two modes
of testing to be comparable, with eight saying CB/Ese more difficult and 15
designating PPT more difficult. While their stuelyamined CGPA and test mode
administration for the NCLB subgroups, they alslired that “most studies do not
focus on comparability for different subgroups widents” (Florida Department of
Education, 2006, p. 3). McClarty and Davis (2006overed in their review of
comparability studies, that in earlier work the tigst modes were not comparable, and
showed a favoring for PPT, whereas since 1993 Sastes tended to be higher for those
testing on paper-and-pencil rather than computerptagnitude of the difference was
extremely small” (p. 4). In her review of reseaocthcomparability of test modes, Paek
(2005) concluded “The K-12 comparability studiesl&te show that, in general,
computer and paper versions of traditional multifheice tests are comparable across
grades and academic subjects” (p. 17). A studdwected by Millsap (2000) “found no
significant difference between test administratimodes” and “concluded that computer-
administering tests identical to those typicallyragistered in the traditional paper and

pencil manner had no significant effect on achieseth(p. 58).
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Considerable research can be found to suppdntdides of the question
regarding comparability of CBT versus PPT admiaistn. Leeson (2006) investigated
differences that can occur between the two typeestfadministration and found factors
such as, demographics, gender, ethnicity, cogngreeessing, computer interaction
anxiety, and familiarity with computers can lintiet value of comparing the tests.
Clariana and Wallace (2002) demonstrated that gendmputer familiarity, and
competitiveness were not related to test mode,enduhtent familiarity was related to
test mode. Much inconsistency existed in reseanahparing the two test modes, and
many researchers felt more testing on comparalnégds to be conducted, particularly
as society becomes more highly computer orienBstause these standardized tests
carry such high stakes as graduation, entry intmua programs and institutions,
scholarships, and allocation of funding; it is resaey to be sure favoritism is not shown
to one group of test takers over another.

Differentiation in the Classroom in Regard to Test Administration

Indications from the Florida Department of Educat{2006) are that sometimes
it is better to let either students or teachersdgethe test mode.

Prior to moving to computer-based testing, the Depent studied whether there

is a difference in performance between assessrtak@n on the computer and on

paper ... At thattime, the preponderance of studid¢se comparability of K-12

computer- and paper-administered multiple-choisestshowed differences that

were either statistically not significant or of pactical significance. However,
other studies have shown advantage to either mapeEmputer administration.

Each year, more studies are being conducted, andnolerstanding of potential
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differences in the testing modes will continuertorease. (“Florida End of

Course,” Question 10)

Hall et al. (2003) discussed differentiation oftrastion as a need to look at a
students’ variety of background knowledge and dethe instruction they need based on
their abilities. They indicate the purpose isdme up with a process that allows
students of differing abilities in the same classadntinue to grow and succeed according
to their needs.The State of Florida examined the difference betwePT and CBT
before they moved to CBT and found that most ofcthraparability studies for K-12
showed differences that had no practical or stedilssignificance and that in the future
more studies were being conducted that would erdhancunderstanding of possible
differences in testing modes (Florida Departmeri&dadcation, 2006, “Florida End of
Course,” Question 10).

Research has also been completed comparing CBPRMhdor a particular
curriculum. Russell and Plati (2000) looked at duiaage Arts testing and concluded that
when state testing programs used open-ended gqugssimdents should be provided “the
option of composing responses on paper or on camp. 34). In a study examining
test scores of students in an Intermediate Accogritclass, where all students
participated in the same class curriculum, Maggajth, Brallier, and Palm (2010)
reported “results indicated that students who cetepl all assessments electronically
scored significantly higher than those studentspieting all assessments via pencil and
paper” (p. 1) and “CBT resulted in a higher aversgare than the traditional method” (p.
3). Specifically searching for research that destrated student choice of test mode,

whether for classroom or high-stakes testing, ptedwno results.
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Brain Function Related to Reading On-line Versus on Paper

In the area of brain function related to readsrgy (2010) indicated “Research
shows that the brain functions differently whendiag online versus reading a book, and
different formats complement different learningle$y (p. 30). A great deal of research
existed on differentiation in the classroom andhge&ware of the variety of learning
styles students bring to the table. If, as Graynt$ reading online or on paper will
complement different learning styles, then pertsipdents should take tests that match
their learning style.

With regard to score comparability of assessmattisough availability of
technology is increasing there are still statesctvhlike Missouri in previous school
years, had some schools take the test paper-pedié others were using computers.
The Texas Education Agency (2008) noted that “neinpols do not have the
infrastructure and equipment to test all of thamdents by computer” (p. 6). With states
using both modes of administration and compariraglgs across the state, many believe
there is a need to demonstrate the two modestoidesre comparable. McClarty and
Davis (2006) in their research, discussed the heednduct comparability studies
during this transition period (p. 3). “Evaluatitegst comparability is ... essential so that
no student is disadvantaged by taking a test osdhguter or on paper” (McClarty &
Davis, 2006, p.19). The investigators study usatissics for the Missouri transition
period from PPT to CBT.

In order for a state to use the scores to compgateatls across the state and to
evaluate whether NCLBs standards are being met #ieuld be evidence that PPT and

CBT modes of administration and exam scores argacable (Texas Education
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Agency, 2008). Paek (2005) stated not to takgifanted the two testing modes are
comparable, but to explore all the differentiakefs between CBTs and PPTs. The U.S.
Department of Education (2009) NCLB peer reviewditlf the State administers both
an online and paper and pencil test, has the 8tatemented the comparability of the
electronic and paper forms of the test?” (p. 48jate accountability for achievement
testing in K-12, brought about by NCLB, have irti¢id questions about the validity of
test scores used to compare institutions (Wiseg$bory, Thomason & Kong, 2004).
The Texas Education Agency (2008) reported “whenpaper-pencil and computer-
based assessments of the same content are adrenhjgimfessional testing standards
and federal accountability both require evidenaeagshg comparability of test scores
obtained in the two administration modes” (p. Zhe American Psychological
Association (APA) Professional Test Standards aedlbint Standards for Educational
and Psychological Testing demonstrate the neetlitty somparability of scores between
the two test modes (Texas Education Agency, 2088)ther stated was “most
comparability studies conducted across a numbdiffefrent state testing programs have
found test scores to be comparable across thedminéstration modes” (Texas
Education Agency, 2008, p. 2). However, a warnag given that there could be
differences from one content area to another . Whe GRE board decided to switch
from PPT to CBT, they ran a field test in 1991dsttfor comparability and with their
results considered testing mode scores to be cafmlegaiSchaeffer, Bridgeman, Golub-
Smith, Lewis, Potenza & Steffen, 1998). Way (20€t@}ed “professional testing
standards require that states provide evidencetacote comparability when

assessments are delivered both online and by pgmez)
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CBT/McGraw-Hill (2003) explained the importancesabre interchangeability
and what is required for “test scores to be comswieterchangeable between paper-and-
pencil (p&p) and computer-based or on-line modeestf administration” (p. 1). Listed
in their article were a number of standards or glinés that should be followed to
address this comparability between CBT and PPTghvimclude:
¢ “International Guidelines on Computer-Based andrimt Delivered
Testing (Draft Version 2003): International Testidgmmission A Code
of Practice for the Use of Information Technology the Delivery of

Assessments (2002: British Standards Institution

Guidelines for Computer-Based Testing (2002: Asstomm of Test

Publishers)

Guidelines for the Development and Use of CompBgsed Assessments

(2002: British Psychological Society)

Standards for Educational and Psychological Tegif§9: American
Educational Research Association/American Psychcdb@ssociation

{AP}/National Council on Measurement in Education})

Guidelines for Computer-Based Tests and Interpogisit (1986, APA)
(as cited iInCBT/McGraw-Hill, 2003, p. 2).
Indications were that with NCLB legislation in p&g agencies may be switching to on-
line testing (CBT/McGraw-Hill, 2003). “Interchangeility is required when students
may take the same test in either mode” (CBT'McGHili-2003, p. 1).

As Missouri gave both CBT and PPT EOC exams duhegame school year,

the investigator contacted MODESE regarding conipkinastudies. After contacting
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VanDeZande, Director of Assessment, Office of Gmland Career Readiness,
MODESE, and inquiring as to whether Missouri hadela comparability study for their
EOC tests regarding PPT or CBT administration;inkrestigator was informed no such
study was done for the United States Government EXath. As of November 2010
MODESE was not planning a separate validity/religbstudy for the United States
Government EOC exam, the test used in this studypDéZande, personal
communication, November 12, 2010). In order toply with NCLB, and on behalf of
the state of Missouri, Riverside Publishing condda PPT versus CBT comparability
study for the English I, Algebra I, and Biologyste during the 2008-2009 school year.
VanDeZande forwarded the 2009 copy of this reppfODESE (2009f) stated
The comparability of a computer-based assessmetst paper-and-pencil
counterpart cannot be assumed. Conceivably the wioa@ministration may
affect the difficulty of the test, either through averall shift in difficulty or
through an item-b-mode interaction. Riverside Rhihg conducted the current
study for the purpose of describing a strategyef@uating the comparability of
Missouri’'s P/P and online EOC Assessments anddeige a summary of several
analyses performed to determine the comparabilithetwo modes for the
spring 2009 administration. (p. 1).
Their evidence suggested
there is little appreciable difference in the factyuctures of the tests delivered

by the different modes, 2) there is little evidenE®IF to indicate that certain
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types of items function differently by mode; andt8re do seem to be

differences in mean performance by mode for theslstg and English 1l tests, but

the differences seem to be practically small. (MGEE2009f, p. 27)

Kim and Huynh (2007) studied Algebra and Biology&results from school
districts in a southeastern state and discover@mésempirical evidence of
comparability of statewide PPT and CBT in Algebmnd 8iology at the item-level,
subtest-level, and whole test-level” (p. 25). Angarison of PPT versus CBT of student
performance on a statewide EOC English test led &moh Huynh (2007) to conclude the
students’ scores for both modes of testing werepeoable. Paek (2005) deduced “that
the computer may be used to administer tests iryrmaditional multiple-choice test
settings without any significant effect on studeetformance” (Abstract, para. 3). When
conducting a study of two business informationesyst courses at the university level
Bartlett, Alexander, and Ouwenga (2001) concludhedr tstudy provided “evidence that
online testing provides results that are equivdentaditional paper and pencil testing in
relationship to student test scores” (p. 5). Kapertinez, Chui-Fung, Slivinski, and
Hardwick, (1998) looked at 11th andthgrade students occupational competency tests
and determined that CBT and PPT versions of tHentere equivalent. Choi and Tinkler
(2002) studied third and tenth graders testedadirgy and math and their results
indicated “identical items administered in differemodes were generally more difficult
on the computer” (p. 8). CBTs may favor studernith wreater computer experience
(Choi & Tinkler, 2002, p. 10). Al-Amri (2008), whestudying the comparability of CBT
vs. PPT discovered “testing mode has almost nafsignt effect on the overall validity

and reliability of the tests” (p. 41).
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The NCFOT (2007) reported “test-makers claims thatscores of computerized
and pencil-and-paper tests are equivalent are quedely supported. In fact, research
studies find there usually is a difference” (Untesd Problems, para. 1). After
reviewing comparability studies, Pommerich (20@Yrfd there are mixed results, but
indications were the “more complicated it is togaet or take the test on computer, the
greater the possibility of mode effects” (p. 3).aig and Shin (2009) summed up the
importance of comparability stating “The comparidpibetween the alternative test
versions cannot be taken for granted and relategstigations have to be done to ensure
that the examinees are not treated unfairly dukddesting mode” (p. 5).

Relationship of CGPA to Computer-based or Paper-pencil Test Administration

A 2001 study by members of the Ball State UnitgrSiollege of Business
employed an investigation where both test groujplsah2.5 grade point average.
Comparisons of the two groups provided evidencedbiamputer-based and paper-pencil
test results were equivalent (Bartlett, 2001). | B&hte University’s study did not look at
individual CGPAs, but looked at the group averagke state of Florida’s literature
review on taking high stakes tests on computersdaomparability studies for computer
experiences, race/ethnicity, gender, and demograqifigroups; but no information with
regard to GPA (Florida Department of EducatiorQ®0 This information was being
provided to schools in their state to help themakewhether to take paper or
computerized versions of their standardized telStsa from the investigators study will
be forwarded to MODESE in order to provide addidlresearch that may help when

they review modes of test administration to be dsedlissouri’'s EOC testing.
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Summary

As evidenced from this literature review, thergesy little information available
regarding the correlation between CGPA and testemibebrefore it is the intention this
study will help to fill this research gap. A mydiaf research exists on the comparability
of CBT and PPT exams, and the above is just a st of what is available. There are
many variables including student cognitive abildgmputer skills, proficiency in subject
matter, examinee motivation, the variety of computedels utilized, and availability of
technology, which can influence the outcomes of garability studies.

There are so many variables that dictate whethdr @B°PT would be a better
choice for the test taker, and perhaps in lighthefeducational best practice of
differentiation in the classroom, we need to assash student’s aptitude for computer
usage and have them test in the mode most condiactireir testing style. Starting with
Chapter 3, the following chapters will discuss stisdy’s methodology and results with

regard to the influence of CGPA on test mode adstriaion.
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Chapter 3: Methodology

This quantitative study analyzed the causal-compparaorrelation between two
variables: CGPA, and state mandated EOC, Unite@S@Government exams, through
either computer or paper-pencil administrationréguired by the state of Missouri,
during the course of United States Government elastudents are required to take this
multiple choice assessment. The purposes of thaystere to determine if CGPAs were
a predictor of student success on computer-bast@aper-pencil exams, and to possibly
provide information to the MODESE, and school dis$t, as to the benefits of one type
of test administration over the other or the beasdfir providing both options. The
rationale for the project was to determine whicprapch to testing, CBT, or PPT, would
provide the most accurate information of studensterg for school and state
accountability. In this study, School District Arainistered computer-based tests, while
School District B utilized paper-pencil testing.

NCLB required states to implement statewide accthility systems covering all
public schools and students. These systems musadexl on challenging state standards
in reading and mathematics, annual testing forsaltlents in Grades 3-8, and annual
statewide progress objectives ensuring that aluggoof students reach proficiency
within 12 years. Missouri requires EOCs for Graflesd above, to meet AYP.

Assessment results and State progress objectives Imubroken out by poverty,
race, ethnicity, disability, and limited Englishoficiency to ensure that no group is
left behind. School districts and schools that taimake Adequate Yearly Progress
(AYP) toward statewide proficiency goals will, ovearme, be subject to

improvement, corrective action, and restructuringasures aimed at getting them
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back on course to meet State goals (U.S. Depattaidtducation, 2004, Increased
Accountability, p. 1).

The federal government does not provide standatdissts to meet these
professional goals, but leaves the choice of tlassessments to the individual states to
provide their own system of assessments; therdfassouri has EOC tests in the areas of
Science, Math, English and Social Studies. With hielp of Riverside publishing and
teams of teachers, MODESE prepared and provideanaomend-of-course tests for each
subject area, in both paper-pencil and computeecb&mrmats for the 2009-2010 school
year. The MODESE stated the following are the “pggs for the Missouri End-of-

Course (EOC) Assessments:

“Measuring and reflecting student’'s mastery towawdt-secondary readiness.
e Identifying students’ strengths and weaknesses.
¢ Communicating expectations for all students.
e Serving as the basis for state and national acability plans.
e Evaluating programs” (MODESE, 2009a, p. 1).
The Parkway School District felt “End-of-course msawill provide a valid and reliable
method for assessing students’ knowledge of MissoQourse-Level Expectations
(CLEs). They will also allow classroom teachergntmrporate statewide assessment
results into students’ course grades” (Parkway 8icbestrict, 2010, p.1)
Questions Addressed in the Study
The following questions were addressed in the study
1. What is the relationship between students’ cathé grade point averages and

their exam scores for United States Governmentdn@ourse exams, through
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paper-pencil or computer-based administration?
2. What is the relationship been students’ cunudajrade point averages and
their exam scores for United States Government®@s@eurse exams, through
paper-pencil or computer-based administration,gijezgated by No Child Left
Behind subgroups?
3. Should the Missouri Department of Elementany Sacondary Education
continue with their mandate for computer-based adtration of End-of-Course
exams, or would choice of mode of administrationrbehe best interest of
students; better demonstrating student mastedyeodirriculum as determined by
their performance on these exams, and thereforefibémeir district and the
state?
Independent Variable
United States Government EOC exam scores, att#imedgh CBT or PPT,
administered during the 2009-2010 school year,wsasl as the independent variable in
this study.
Dependent Variable
The dependent variable was high school CGPA, uredsat the end of the 2009
2010 school year.
Hypotheses:
Null Hypothesis 1: For students taking the Unigtdtes Government End-of-
course examination by paper-pencil mode of deliveoynpared to students taking the
examination in computer-based mode of deliveryeleno difference in average

students’ scores on the United States GovernmethibEgourse exam.
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Null Hypothesis 2: For students taking the Unigtdtes Government End-of-
course examination by paper-pencil mode of delivédrgre is no relationship between
student cumulative grade point average and Unitate$ Government End-of-course
exam score.

Null Hypothesis 3: For students taking the Unigtdtes Government End-of-
course examination by computer-based mode of dglitieere is no relationship between
student cumulative grade point average and Unitate$ Government End-of-course
exam score.

Null Hypothesis 4. For students taking the Unigtdtes Government End-of-
course examination by paper-pencil mode of delivetiydents with a cumulative grade
point average of 2.5 or higher will not score higtien students with a cumulative grade
point average of less than 2.5, on the United St@®vernment End-of-course exam.

Null Hypothesis 5: For students taking the Unigtdtes Government End-of-
course examination by computer-based mode of dgligtudents with a cumulative
grade point average below 2.5 will not score highan students with a cumulative grade
point average of 2.5 or above, on the United St@msrnment End-of-course exam.
Population

The population studied included all students whaktihe United States
Government EOC test in two St. Louis County subairdzhool districts for the 2009-
2010 school year. For the purpadehis study they will be designated School DdtA
and School District B. Applications to performeasch were submitted and accepted by
both school districts. Data was made availabf@ge&eber 2010 for the 2009-2010

school year. School District A administered th& tea computers, while School District
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B used a paper-pencil administration. The DirectdrData Analysis from each district

provided an electronic database of all 2009-20 egcores, correlated with the

students’ cumulative CGPA, as of the end of the92P010 school year. Data was

further disaggregated by the following categorgnder, score, percent correct, raw

score multiple choice (MC), total raw score, giftedlividualized education program

(IEP), English as a second language (ESL), ethyiaitd free and reduced lunch (FRL).

School District A and B Demographics

The researcher chose School District A and B bexaftitheir similar

demographics and size, as noted in Table 1 and 2.

Table 1
School Districts A and B Demographics

Total Population within district boundaries
Total Student Population
Attendance Rate

Graduation Rate

Dropout Rate

Elementary Schools

Middle Schools

High Schools

Non-traditional High School
Early Childhood Center
Average Household Income
Total Number Employees
Certified Classroom Teachers

Certified Teachers with Advanced Deqgrees

School District A

School District B

14806
18,301
95%
93.8%
1.4%
18

1
$108,844
2,967
99.7%
68.1%

155,596
,328
95.4%
95.2%
1.2%
19

4
1
1
$97,496*
3,402
99.7%
68.2%

*2000 Census
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Table 2

School Districts A and B Racial Demographics

School District A School District B

Racial Makeup of District * **

Caucasian 89.4% 94.6%
Asian 5.8% 2.3%
African-American 2.8% 1.3%
Other 2% 1.8%
Racial Makeup of Student Body **
Caucasian 70.4% 82.3%
Asian 11% 5.1%
African-American 16.1% 10.3%
Other 2.5% 2.0%
* 2000 Census **Statistics are from MODB&éEDsite.

Remaining statistics were found on either Schostiiit A or School District B home
websites. School Districts A and B are locatethensame geographic area of West
County in St. Louis, Missouri. After looking atetlsimilarities in the statistics above, it
was felt the two districts were comparable and jples a commensurable source of
testing data.
Testing Procedures

The MODESE dictated all government students insilisi would take the
Government EOC assessment during the semestewdreyenrolled in this course.
MODESE provided a time frame (usually a two weekqah for each semester, during
which schools were required to test the studerftsroughout the state students tested
during the same time period. During the 2009-28dlbol year, each district had the

choice of CBT or PPT administration. In this stuhe school district used CBT, while
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the other used PPT. MODESE graded the tests amdsswere then returned to the
school districts.
Data Analysis Procedures

In order to discuss the relationship between C@Ré& mode of test
administration, information was collected to ddserthe study. “A variable is a
characteristic or event that can assume differahtes” (Bluman, 2008, p. 3). Data used
in this study were the values that the variablesiagd. Using the methods of inferential
statistics, this study will attempt to generalizeni sample School Districts A and B, to
general populations. Hypotheses will be testedketermine the relationship between
CGPA and test mode, the quantitative variablestamdake predictions concerning
student success on either CBT or PPT.

Due to the fact the data obtained from the two stistricts numbered over
5,000 pieces, the sampling method used for thitysttas the Random method, whose
subjects were selected by random numbers gendhatadyh a computer web based
service, Research Randomizer. Fifty students faoh of the two school districts were
selected for inclusion in this study.
Table 3

Demographic Data for Random Samples for Schodtibis A & B

Have No
Male Female IEP |IEP Asian BlacWhite Hispanic FRL
District A 23 27 8 42 6 8 34 1 10
District B 26 24 0 50 2 9 38 1 5

Note: This table demonstrates a frequency count. FRiee Bnd Reduced Lunch: IEP = Individualized
Education Program

Subjects in four NCLB subgroups including gend#mneity, FRL, and

disabilities, were also selected by additional angampling, in order to compare type
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of testing, CBT or PPT, in relation to student CGPA

IBM’s Statistical Package for Social Sciences (SP®&ware was used to
manipulate the data accumulated for this studySSSIB a computer program that is
widely used in the Social Studies field for stattanalysis (University of South
Florida, 2009, para. 4).

Bluman (2008) reported that in simple correlatiobrdges, “the researcher collects
data on two numerical or quantitative variablesae whether a relationship exists
between the variables” (p.523). Box plots weradusedetermine if a relationship
existed between the two variables studied, CGPAmaetthod of test administration. A
statistical t-test was conducted to test for défere in the mean, and to decide whether to
reject or not reject the null hypotheses.

Because some samples were small in $1z&J), results of thetest for difference
in means, comparison of samples with GPA 2.5 angd@bo samples with GPA below
2.0, were checked with the more conservative ChiaBg Test for Homogeneity and
Confidence Interval Test for Difference in meanise Emallest sample size allowable for
this calculation was 5. When results contradithede yielded with thetest, the results
from the Chi Square Test for Homogeneity were réedr

Confidence intervals were calculated to provide@adary test to support results
of thet-test for difference in means for small samptes ((5). Minimum requirements
for sample size were calculated and considereden/asults were contradictory, they
were reported in descriptive format only.

Correlation

The purposes of this study are to answer throbgluse of statistics the following
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guestions:

* Are CGPA and test administration mode related?

* If so, what is the strength of the relationship?

* What type of relationship exists?

* What kind of prediction can be made related towhould take CBT vs

PPT, based on their CGPA?
The first two questions will be answered by tesapgropriate null hypothesis statements
through use of calculation of the Pearson Produmtniht Correlation Coefficient
(PPMCC), which “measures the strength and direaticthe linear relationship between
the two variables” (Bluman, 2008, p. 525). Answgrihe question as to what type of
relationship exists; the study will look at a siepégression. Based on the strength of the
relationship, the researcher may be able to malegepredictions about best method of
testing for students.
Descriptive Statistics

Tables 4 through 7 include the descriptive stasdor either School A or School B

with CGPA either below 2.5 or 2.5 and higher.
Table 4

School A EOC Scores, CBT, CGPA Below 2.5

Std.

N  Minimum Maximum Mean Deviation

School A EOC Scores 12 154.00 212.00 184.083= 16.41761
Valid N (listwise) 12
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Table 5

School A EOC Scores, CBT, CGPA 2.5 and Above

Std.
N  Minimum Maximum Mean Deviation
School A EOC Scores 38 165.00 250.00 220.7368 20.12083
Valid N (listwise) 38

Table 6

School B EOC Scores, PPT, CGPA Below 2.5

Std.
N  Minimum Maximum Mean Deviation
School B EOC Scores 14 167.00 228.00 202.5000 14.93962
Valid N (listwise) 14

Table 7

School B EOC Scores, PPT, CGPA 2.5 and Above

Std.
N  Minimum Maximum Mean Deviation
School B EOC Scores 36 194.00 250.00 223.833% 13.58676
Valid N (listwise) 36

Hypothesis Statistical Analysis

Null Hypothesis 1: For students taking the Unifdtes Government EOC
examination by paper-pencil mode of delivery, coragddo students taking the
examination in computer-based mode of deliveryeleno difference in average
students’ scores on the United States Governmef &@m. In order to test Null
Hypothesis 1, as the standard deviation is unkna#4test for difference in means was
conducted.

Null Hypothesis 2: For students taking the Unigdtes Government EOC
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examination by paper-pencil mode of delivery, theneo relationship between student
cumulative GPA and United States Government EO@es@re. To determine the
strength of the relationship between CGPA and E&#rescores, the researcher
calculated the Pearson Product Moment Correlatoefficient (PPMC) and check for
significance of the value at the alpha level 060.0

Null Hypothesis 3: For students taking the Unigdtes Government EOC
examination by computer-based mode of deliverygtieeno relationship between
student cumulative GPA and United States Governfa@@ exam score. As described
for Null Hypothesis 2, the researcher tested thength of the relationship between
CGPA and EOC exam scores using the PPMC.

Null Hypothesis 4: For students taking the Unigdtes Government EOC
examination by papgvencil mode of delivery, students with a cumulateA of
2.5 or higher will not score higher than studenitha cumulative GPA of less than 2.5,
on the United States Government EOC exant:test for difference in means was
conducted to test Null Hypothesis 4, with an alfaval of 0.05.

Null Hypothesis 5: For students taking the Unigdtes Government EOC
examination by computer-based mode of deliveryjestts with a cumulative GPA
below 2.5 will not score higher than students vaittumulative GPA of 2.5 or above, on
the United States Government EOC exam. As in Nyflothesis 4, for the PPT mode of
administration, for Null Hypothesis 5, the CBT maxfeadministration, the researcher
again conducted tatest for the difference in means, with an alphalef 0.05.
Threatsto Internal and External Validity

The United States Government EOC test, used irsthdy, was developed by
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Riverside Publishing Company for the MODESE. InKhesouri End of Course
Assessments Technical Report Phase Il Assessmed@s2D10, Riverside Publishing
demonstrated in Chapter 10 “evidence that scooss the Missouri End-of-Course
(EOC) Assessments measure student achievememgliialsle manner and that the size
of the measurement error associated with repoesidstores is reasonable, especially at
the Proficient cut score” (MODESE, 2010b, p. 1&)rther, in Chapter 11, Riverside
analyzed the validity of the EOC test with regardidow adequately and how
appropriately the assessment measured proficienityedissouri content standards
(MODESE, 2010b, p. 197).

This researcher’s study did not take into accotiné¢r variables that could affect
the students’ score on the test. Just a few aktieclude computer proficiency, testing
comfort levels, reading skills, typing skills, difences in testing conditions, computer
anxiety, cognitive processing, characteristicsarhputers being used, and test mode
preference.

Limitations

This study was conducted using data from two latgairban high schools;
therefore results may be biased due to the dembigsapf these districts. The
demographics lean heavily towards white, middlegper class students. Due to the use
of these two particular demographic areas, theotisschnology is more prevalent than
might be found in other districts. As this studycomparing computer usage to paper-
pencil usage, results may not be transferable \apehed to other school districts. For

instance the average household income was arold@@I0 and around 90% of the
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population was Caucasian. School districts of logasio-economic status and racial
diversity may find the results of this study tormntransferable.
Summary

This study investigated the relationship betweaadents’ CGPA and their test
scores on EOC, United States Government examsidevad a high-stakes test, and the
manner in which the test was administered. Twgdauburban school districts supplied
the data for this quantitative study. If a relasbip exists between CGPA, types of test
administration, and resulting exam scores, thehgps high stakes tests should be
offered to students with a choice of formats. @maps the students should be required
to take the type of test, which their CGPA indicateould be best, in order to achieve
their maximum scores.

In Chapter 4 the author discusses the statisditallysis of this study and interprets
the data, in order to answer the questions ofioglship between CGPA and modes of

test administration.
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Chapter 4: Results

This study analyzed the relationship between EQCsteores in United States
Government classes given by PPT or CBT mode of mdtration and students’ CGPA,
at the end of the 2009-2010 school year. The mapof this study are twofold. One
was to determine if CGPAs are a predictor of stidancess on computer-based and
paper-pencil exams. The second purpose of thg stad to provide information to the
Missouri Department of Elementary and Secondarycktion (MODESE) and school
districts, as to the benefits of one type of telshimistration over the other; or the benefits
for providing access to both options.
Reliability/Validity of Government EOC Tests

Riverside Publishing conducted a reliability antidity study for the English II,
Algebra I, and Biology EOC tests during the 200828chool year. MODESE (2009f)
reported that between the two testing modes, PETC&T, for these EOC tests there
was little discernible difference. There has beenl are, no reliability and validity
studies planned for the Government EOC test (JDéaiande, personal communication,
November 18, 2010).
Data Collection

Directors of Data Analysis from two large St. Losisbhurban school districts, one

of which administered the test by paper-pencil, dxedother by computer, provided an
electronic database of all district 2009-2010 WG8vernment End-of-Course exam
scores, matched with the students’ cumulative CGRAf the end of the 2009-2010
school year. No student names or numbers weredadlwith the data in order to

protect student identity. Both school districtsmaistered the test during the students’
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junior year of high school. High school EOC tesirgs for United States Government
exams were used as the independent variable stildg. Over 5,000 pieces of data
were received from the two school districts. Tta&m Systematic sampling method
was used to select 50 subjects from each schadolctli®r inclusion in the researchers
study.

Table 8

EOC Results Matched with CGPA, Scores Below 2.5

School District A School District B
EOC Score CGPA OEScore CGPA
165 1.182 192 1.333
203 1.432 167 1.404
184 1.651 205 1.523
200 1.698 201 1.791
175 1.769 202 1.833
187 1.889 194 1.978
154 1.897 194 1.978
175 2.025 205 2.000
192 2.18 220 2.095
212 2.300 205 2.195
186 2.345 208 2.250
176 2.417 194 2.282
220 2.410

228 2.46
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Table 9

EOC Results Matched with CGPA, Scores 2.5 and Above

School District A School District B

EOC Score CGPA EOC Score CGPA
225 2.583 229 2.561
194 2.738 218 2.714
228 2.816 215 2.825
188 2.881 233 2.925
210 2.905 239 2.940
196 2.929 215 2.974
165 2.962 202 2.979
247 2.978 221 3.119
209 3.000 216 3.154
205 3.079 220 3.179
216 3.313 205 3.200
189 3.452 215 3.263
250 3.456 225 3.366
233 3.500 225 3.395
233 3.524 239 3.436
228 3.579 215 3.475
208 3.583 210 3.525
198 3.619 228 3.550
228 3.643 225 3.571
228 3.750 203 3.591
218 3.750 212 3.634
205 3.766 229 3.762
233 3.810 234 3.810
218 3.833 234 3.829
234 3.837 225 3.875
225 3.857 207 3.925
247 3.922 240 3.925
233 3.975 233 3.974
216 4.024 240 4.024
240 4.054 250 4.026
215 4.070 247 4,130
228 4.116 221 4.146
250 4,375 229 4.250
247 4.476 247 4.275
240 4.634

250 4.667

The dependent variable was CGPA, as measured anthof the 2009-2010 school
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year. Working with the hypothesis that studenth\&i2.5 or higher CGPA would score
higher on PPT, while those with less than 2.5 C@RAId score higher on CBT; the
researcher sought to establish a correlation bet€&PA and mode of test
administration.

Overall Data
Statistical Analysis

Statistical Package for Social Studies (SPSS)veoft was used to procure
descriptive statisticg;tests, Pearson Product Moment Correlation Coefiisi, and to
generate box plots for each hypothesis. SPS$8asn@uter program that is widely used
in the Social Studies field for statistical anasygiJniversity of South Florida, 2009,
para. 4) In order to test Null Hypothesis 1, asgbpulation standard deviation is
unknown, &-test for difference in means was conducted.

Because some samples were small in size (n<1hilfsed thet-test for difference
in means, comparison of samples with GPA 2.5 angd@bo samples with GPA below
2.0, were checked with the more conservative ChiaBgTest for Homogeneity and
Confidence Interval Test for Difference in meanise Emallest sample size allowable for
this calculation was 5. When results contradithede yielded with thetest, the results
from the Chi Square Test for Homogeneity were reedr

Confidence intervals were calculated to provide@adary test to support results
of thet-test for difference in means for small samptes (L5). Minimum requirements
for sample size were calculated and considered nkésults were contradictory, they
were reported in descriptive format only.

Null Hypothesis 1: For students taking the United States Governmer@ EO
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examination by paper-pencil mode of delivery, coraddo students taking the
examination in computer-based mode of deliveryeleno difference in average
students’ scores on the United States Governmef &@m.

According tothe descriptive statistics in Table 10 there i®hservable difference,
which was supported statistically by running thest for difference in means(P8) =
1.395, alpha = 0.0 = 0.166]: therefore, the researcher did not rejeenull
hypothesis. When student scores were averagee wWas no difference between those
taking the test PPT and those taking the test CBT.

Table 10

Descriptive Statistics Comparing Schools A and B

School Std. Error

A&B N Mean  Std. Deviation Mean
EOC school A 50 211.9400 24.82462 3.51073
school B 50 217.8600 16.87289 2.38619

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in figure one demonstrates the méamscores in school A (CBT)
and B (PPT) are similar, but the ranges are dbtidifferent. Students taking the test

CBT had a wider range of scores than studentsdakimtest PPT.
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Figure 1- Box Plot, Comparison of EOC Scale ScbseSchool District

School District A = CBT School District B = PPT
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Null Hypothesis 2: For students taking the United States GovernB@@€
examination by paper-pencil mode of delivery, theneo relationship between student
cumulative GPA and United States Government EO@nes@ore.

The Pearson Product Moment Correlation Coefficieed calculated using the
data to check on the status of Null Hypothesig\2cording to Table 11, the Pearson
Product Moment Correlation Coefficient demonstraassrong correlation that is
statistically significant [R (48) = 0.719, alph&®:85,p <0.0005] therefore the
researcher rejected the null hypothesis and d@iaosts the alternative hypothesis,
indicating there is a strong positive relationgbgbween students CGPA and EOC

scores for students taking the PPT form of the G&ernment EOC.
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Table 11

Pearson Product Moment Correlation Coefficient, PPT

EOC scores- CGPA-
School B School B

EOC scores-School E Pearson Correlatior 1 719

Sig. (2 tailed) 000

N 50 50
CGPA-School B Pearson Correlatior 719 1

Sig. (2 tailed) .000

N 50 50

**_Correlation is significant at the 0.01 leveHailed).

The box plot in figure two visually displays theration between CGPA and
EOC scale scores for students taking the test pgrpaencil method. Students below
2.5 CGPA have the lower EOC scale scores, whilgestis above 2.5 CGPA have the
higher scale scores. The mean for the categoBGHA 2.5 and above exceeds that of
the mean for the below 2.5 CGPAs.

Figure 2 — Box Plot, School District B, PPT, Ctat®n between CGPA and
EOC Scale Scores
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Null Hypothesis 3: For students taking the United States Governmer@ EO
examination by computer-based mode of deliveryetieno relationship between
student cumulative GPA and United States GovernfB&@ exam score.

According to Table 12, the Pearson Protament Correlation Coefficient
demonstrates a strong correlation that is staaiisignificant [r(48) = 0.752, alpha =
.05,p < 0.0005], therefore the researcher rejected tiehgpothesis and data supports
the alternative, indicating there is a strong pesitelationship between students CGPA
and EOC scores when taking an EOC exam using tRerc&hod.

Table 12

Pearson Product Moment Correlation Coefficient, CBT

CGPA EOC
CGPA Pearson Correlation 1 752"
Sig. (2-tailed) 000
N 50 50
EOC Pearson Correlation  .752" 1
Sig. (2-tailed) 000
N 50 50

** Correlation is significant at the 0.01 leveHailed). Alpha = 0.05

Figure 3 demonstrates an observable differencesans and the ranges of scores

between the categories of CPGA below 2.5, and r&dsahove.
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Figure 3 — Box Plot, School District A, CBT, Coagbn between CGPA and
EOC Scale Scores
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Null Hypothesis4: For students taking the United States Governmer@ EO
examination by papgvencil mode of delivery, students with a cumulateA of
2.5 or higher will not score higher than studenitha cumulative GPA of less than 2.5,
on the United States Government EOC exam.

According to Table 13, there is an observable bfiee between the means for the
two samples. A Chi-Square test for Homogeneity agdied to data X (50) = 0 andX-
critical = 3.845] which allowed the researcher ¢ reject the null hypothesis. A
Confidence Interval test for difference in meangliggol to data from the PPT
administration of the EOC resulted in the rang&6-5, 123.9]. Since the test value of O
is in the range, the researcher did not rejechthiehypothesis. Data from this study

indicates that there is no significant differenetvween students with CGPAs of 2.5 or
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above and those with a CGPA of less than 2.5 ondeBiies on Government EOC
exams.
Table 13

Statistics for School District B, PPT, Null Hypatise4

Std. Std. Error

GPA N Mean Deviation Mean
School District B below 2.5 14 202.500C 14.93962 3.99278
Scores 2.5and above 36 223.8332 13.58676 2.26446

Figure 4 indicates there is a difference in meantsan observable difference in

low and high range of EOC scores based on CGPA.

Figure 4 — Box Plot, School District B, PPT, Redaship of CGPA and EOC
Scale Scores
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Null Hypothesis5: For students taking the United States Governa@@®
examination by computer-based mode of deliveryjestts with a cumulative GPA
below 2.5 will not score higher than students waittumulative GPA of 2.5 or above, on

the United States Government EOC exam.
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According to Table 14, there is an observable bfiee between the means for the
two samples. A Chi-Square test for Homogeneity agdied to dataX (50) = 0 andX-
critical = 3.845] which allowed the researcher ¢ reject the null hypothesis. A
Confidence Interval test for difference in meangliggl to data from the CBT
administration of the EOC resulted in the rang&(-3, 186.9]. Since the test value of O
is in the range, the researcher did not rejechthiehypothesis. Data from this study
indicates that there is no significant differenegvwieen students with CGPAs of 2.5 or
above and those with a CGPA of less than 2.5 on &ffes on Government EOC
exams.

Table 14

Statistics for School District A, CBT, Null Hypatise5

Std. Error

GPA-group N Mean Std. Deviation Mean
EOC below 2.5 12 184.0833 16.41761 4.73936
EOC 2.5 and above 38 220.7368 20.12083 3.26403

Figure 5 - Box Plot, School Disrict A, CBT, Relatghip of CGPA and EOC Scale
Scores
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Null hypotheses one, four and five were not regctdull hypotheses two and
three were rejected and data supports the alteenlayipotheses that there is a
relationship between student CGPA and United Statesgernment EOC exam scores
whether taken PPT or CBT.

Data by Subgroups

Statistical Analysis, Gender, Female

Null Hypothesis 1a: For female students taking the United States Gonem
EOC examination by paper-pencil mode of deliveompared to female students taking
the examination in computer-based mode of delivibigre is no difference in average
students’ scores on the United States Governmeft &am. At-test for difference in
means was conducted using female scale scoresomtimschools A (computer-based
testing) and B (paper-pencil-based testing). Adicay to the descriptive statistics in
Table 15 the EOC scale scores of females at séhaod significantly greater than the
EOC scale scores of females at school A, whichsuagported by thetest | (91.33) =
2.356,p = 0.021]: therefore, the researcher rejected tilhgpothesis.
Table 15

Descriptive Statistics Comparing Females, Schoadsid B

Std. Error

School A & B N Mean  Std. Deviation Mean
EOC school A 50 204.8000  16.60710 2.34860
EOC school B 50 213.9600 21.90887 3.09838

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 6 demonstrates the meadstanrange for School A

(CBT) show higher EOC scale scores for School B.



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 74

Figure 6 — Box Plot, Comparison of Female EOC SE8alares by School District
School District A=CBT  School Distri8 = PPT
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Null Hypothesis2a: For female students taking the United Statese@oment
EOC examination by paper-pencil mode of delivemgré is no relationship between
female student cumulative GPA and United Statese@oaent EOC exam score.
According to Table 16, the Pearson Product Mon@amtelation demonstrates a
strong correlation that is statistically signifitajiR(48)=0.682p<0.0005] therefore the
researcher rejected the null hypothesis and dg@aosts the alternative, indicating there
is a strong positive relationship between femaledeants CGPA and EOC scores for

female students taking the PPT form of the U.S.dgBawment EOC.
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Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School Pearson Correlatio 1 687

Sig. (2-tailed) 000

N 50 50
CGPA-School B Pearson Correlatio 682" 1

Sig. (2-tailed) .000

N 50 50

Figure 7 — Box Plot, School District B, PPT, Fensalorrelation between CGPA and

EOC Scale Scores
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Null Hypothesis 3a: For female students taking the United States Guorent

EOC examination by computer-based mode of deliire is no relationship between

female student cumulative GPA and United Statese@owent EOC exam score.
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According to Table 17, the Pearson Product Mon@amtelation Coefficient
demonstrates a moderately strong correlation shstiatistically significantf(48) =
0.568,p <0.0005] therefore the researcher rejected the mgpothesis and data supports
the alternative, indicating there is a positivatieinship between female students CGPA
and EOC scores for female students taking a CBT.

Table 17

Pearson Product Moment Correlation Coefficient

EOCscores CGPA-
School A School A

EOC scores-School £ Pearson Correlatio 1 568"

Sig. (2-tailed) .000

N 50 50
CGPA-School A Pearson Correlatio  .568 1

Sig. (2-tailed) .000

N 50 50

**Correlation is significant at the 0.01 leveH@iled).
Figure 8 demonstrates an observable difterén means and the range of scores
between 2.5, and 2.5 and above CGPAs

Figure 8 — Box Plot, School District A, CBT, Fems| Correlation between CGPA and
EOC Scale Scores
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Null Hypothesis 4a: For female students taking the United States Gonem
EOC examination by paper-pencil mode of deliveeynéle students with a cumulative
GPA of 2.5 or higher will not score higher than sdenstudents with a cumulative GPA
of less than 2.5, on the United States Governm&a Exam.

According to Table 18, there is an observableetdhce between the means for
the two samples. A Chi-Square test for Homogene#y applied to dat&[(50) = 0 and
X-critical = 3.845] which allowed the researchenta reject the null hypothesis. A
Confidence Interval test for difference in meangliggl to data from the PPT
administration of the EOC resulted in the rang8%-9, 235.3]. Since the test value of O
is in the range, the researcher did not rejechthiehypothesis. Data from this study
indicates that there is no significant differenetween female students with CGPAs of
2.5 or above and those with a CGPA of less tham2.BPT scores on Government EOC
exams.

Table 18

Statistics for School District B, PPT, Females, INHypothesis 4

Std. Std. Error

GPA N Mean Deviation Mean
School B EOC Scores 2.5 and above 42 217.5952 21.54978 3.32520
below 2.5 8 194.8750 12.01710 4.24869

Figure 9 indicates there is a difference in meaasaanoticeable difference in the high

range of EOC scores based on CGPA.
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Figure 9 — Box Plot, School District B, PPT, FensaRelationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5a: For female students taking the United States Gowent
EOC examination by computer-based mode of deliierjale students with a
cumulative GPA of 2.5 or higher will not score heglthan female students with a
cumulative GPA of less than 2.5, on the UnitedeSt&overnment EOC exam.

According to Table 19, there is an observable bfiee between the means for the
two samples. A Chi-Square test for Homogeneity agdied to dataX (50) = 0 andX-
critical = 3.845] which allowed the researcher ¢ reject the null hypothesis. A
Confidence Interval test for difference in meangliggl to data from the CBT
administration of the EOC resulted in the rang@48-4, 279.6]. Since the test value of
0 is in the range, the researcher did not rejechthl hypothesis. Data from this study
indicates that there is no significant differenetvween female students with CGPAs of
2.5 or above and those with a CGPA of less tham2.6BT scores on Government EOC

exams.
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Table 19

Statistics for School District A, CBT, Females, INHypothesis 5

Std. Error
CGPA group N Mean  Std. Deviation Mean
EOC 2.5 and above 37 209.2973  14.79652 2.43253
EOC below 2.5 13 192.0000 15.14926 4.20165

Figure 10 — Box Plot, School District A, CBT, Fees| Relationship of CGPA and EOC
Scale Scores
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Statistical Analysis, Gender, Males

Null Hypothesis 1b: For male students taking the United States Goventim
EOC examination by paper-pencil mode of delivepmpared to male students taking
the examination by computer-based mode of delivttigre is no difference in average
students’ scores on the United States Governmef &@m.

According to the descriptive statistics in Table @@ EOC scale scores of males
at schools A and B shows a small difference betvileeOC scale scores of males at

school A and those of males at school B, which sugsported by the t-tesi(98) =
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1.191,p=0.236]. The researcher did not reject the ngbldthesis that there were no
differences in student test scores based on motisphdministration.
Table 20

Descriptive Statistics Comparing Males, Schoolsd B

School A & B N Mean Std. Deviation Std. Error Mean
EOC school A 50 210.4400 23.44264 3.31529
EOC school B 50 216.1600 24 56674 3.47426

Note: School A used computer-based and School B used-papeil-based testing.
The box plot in Figure 11 demonstrates there iy litle difference in means and
ranges of EOC Scale Scores for Schools A and B.

Figure 11 — Box Plot, Comparison of Male EOC S&deres by School District
School District A= CBT  School Distri8 = PPT
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Null Hypothesis 2b: For male students taking the United States Govenhme
EOC examination by paper-pencil mode of delivemgré is no relationship between
male student cumulative GPA and United States Guowent EOC exam score.

According to Table 21, the Pearson Product Mon@amtelation Coefficient
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demonstrates a strong correlation that is staaigisignificant [R(48)=0.615, p<0.0005]
therefore the researcher rejected the null hypatlzesl data supports the alternative,
indicating there is a positive relationship betwemale students CGPA and EOC scores
when taking the PPT form of the U.S. Government EOC

Table 21

Pearson Product Moment Correlation Coefficient

CGPA- EOC scores-
School B School B
CGPA-School B Pearson Correlatior 1 615
Sig. (2-tailed) .000
N 50 50
EOC scores-School B Pearson Correlatior .615° 1
Sig. (2-tailed) .000
N 50 50

** Correlation is significant at the 0.01 level {@iled).

Figure 12 — Box Plot, School District B, PPT, Mal€srrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 3b: For male students taking the United States Ganent EOC

examination by computer-based mode of deliveryetieno relationship between male
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student cumulative GPA and United States GovernfB@@ exam score.

According to Table 22, the Pearson Product Mon@amtelation Coefficient
demonstrates a strong relationship that is stlt significant [R(48) = 0.644, p
<0.0005]: therefore, the researcher rejected thielmypothesis and data supports the
alternative, indicating there is a positive relaship between male students CGPA and
EOC scores when taking a CBT.

Table 22

Pearson Product Moment Correlation Coefficient

CGPA EOC
CGPA Pearson Correlation 1 644
Sig. (2-tailed) 000
N 50 50
EOC Pearson Correlation 644 1
Sig. (2-tailed) 000
N 50 50

** Correlation is significant at the 0.01 level {@iled).

Figure 13 demonstrates a significant differencen@ans and range of scores between
below 2.5 and 2.5 and above CGPAs.

Figure 13 — Box Plot, School District A, CBT, Mal&3orrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4b: For male students taking the United States Gaowerm EOC
examination by paper-pencil mode of delivery, nstlglents with a cumulative GPA of
2.5 or higher will not score higher than male shidavith a cumulative GPA of less than
2.5, on the United States Government EOC exam.

According to Table 23, thetest for difference in means demonstrates the
difference between the two groups is observablégiwis supported by rejection of the
null hypothesist[(48) = 4.924p = 0.0005]. Data supports the alternative, intihcpthe
EOC scale scores of males at School B who had C@P2%$ and above are
significantly greater than the EOC scale scoranaks who had CGPAs below 2.5.
Data from this study indicates that male studeritis @GPAs of 2.5 or higher will score
higher than those with a CGPA of less than 2.5BNP
Table 23

Statistics for School District B, PPT, Males, Nditpothesis 4

Std. Std. Error

GPA N Mean Deviation Mean
School District B Score 2.5 and above 33 226.2727 14.11841 2.45770
below 2.5 17 196.5294 28.79696 6.98429

Figure 14 indicates there is an observable diffegen means and in the high range of

EOC scores based on CGPA.
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Figure 14 — Box Plot, School District B, PPT, MalBglationship of CGPA and EOC
Scale Scores

240.00-

220,007

200.00-

180.007]

160.00]

School B - EOC Scale Scores

140.007]

120.00]

56
100.00- *

1 1
below 2.5 2.5 and above

School B - CGPA

Null Hypothesis 5b: For male students taking the United States Govenhm@©C
examination by computer-based mode of deliveryersaidents with a cumulative GPA
of 2.5 or higher will not score higher than maledeints with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to Table 24, the difference between e groups is observable. The
researcher rejected the null hypothesis and d@iaocsts the alternative {48) = 4.355p
<0.0005] indicating there is a contribution to Etienship between students CGPA and
EOC scores when taking a CBT. The EOC scale sodmasiles at school A, who had
CGPAs of 2.5 and above, were significantly gredian the EOC scale scores of males

with CGPAs below 2.5.



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 85

Table 24

Statistics for School District A, CBT, Males, Ndilpothesis 5

Std. Error

GPA N Mean  Std. Deviation Mean
Score 2.5 and above 34 218.9118 20.56677 3.52717
Score below 2.5 16 192.4375  18.87492 4.71873

According to Figure 15, the difference in meangsuis the alternative hypothesis
that there is a relationship between students’ CGRAEOC scores, when taking a CBT
form of the EOC exam.

Figure 15 — Box Plot, School District A, CBT, Mal&&elationship of CGPA and EOC
Scale Scores
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Statistical Analysis, Eligible for FRL

160.00

Null Hypothesis 1c: For FRL eligible-students taking the United States
Government EOC examination by paper-pencil modideb¥ery, compared to FRL-
eligible students taking the examination in compbised mode of delivery, there is no

difference in average students’ scores on the Or8tates Government EOC exam.
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According to the descriptive statistics in Tablet?® EOC scale scores for those
eligible to receive FRL at schools A and B showr¢hs no statistical difference between
the EOC scale scores for FRL at school A and thd&&RL at school B, which was
supported by the t-test (98) = 1.658p=0.101]: therefore, the researcher did not reject
the null hypothesis that there were no differennegudent test scores based on mode of
test administration.

Table 25

Descriptive Statistics Comparing Those Eligible &L, Schools A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 50 192.4200 18.45247 2.60957
EOC school B 50 198.9200 20.69491 2.92670

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 16 demonstrates there iy ligtle difference in means and ranges
of EOC Scale Scores for Schools A and B.

Figure 16 — Box Plot, Comparison of FRL EOC Scaler8s by School District
School District A= CBT  School Distri8 = PPT
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Null Hypothesis 2c: For FRL eligible-students taking the United States
Government EOC examination by paper-pencil mod#eb¥ery, there is no relationship
between FRL eligible student cumulative GPA andt&éthiStates Government EOC exam
score.

According to Table 26, the Pearson Product Mon@amtelation Coefficient
demonstrates a weak relationship that is statlstiseynificant [R(48) = 0.336p<0.017]:
therefore, the researcher rejected the null hypmthend data supports the alternative,
indicating there is a weak positive relationshipAsen FRL students’ CGPA and EOC
scores when taking the PPT form of the U.S. Goventrg OC.

Table 26

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School B Pearson Correlatic 1 .336

Sig. (2-tailed) .017

N 50 50
CGPA-School B Pearson Correlatio 336 1

Sig. (2-tailed) .017

N 50 50

* Correlation is significant at the 0.05 level @hed).
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Figure 17 — Box Plot, School District B, PPT, FRlgrrelation between CGPA and EOC
Scale Scores
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Null Hypothesis 3c: For FRL eligible-students taking the United 8tat
Government EOC examination by computer-based mbdeliwery, there is no
relationship between FRL eligible student cumulaPA and United States
Government EOC exam score.

According to Table 27 the Pearson Product MomemteTation Coefficient
demonstrates a moderately strong correlation ghstiattistically significantR(48) =
0.512,p <0.0005]: therefore, the researcher rejected tifie mypothesis and data
supports the alternative, indicating there is atpasrelationship between FRL students’

CGPA and EOC scores when taking a CBT type of E&n.
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Table 27

Pearson Product Moment Correlation Coefficient

EOC CGPA
CGPA Pearson Correlation 1 512
Sig. (2-tailed) 000
N 50 49
EOC Pearson Correlation 517 1
Sig. (2-tailed) 000
N 49 49

**_Correlation is significant at the 0.01 leveH@iled).

Figure 18 demonstrates a significant differencen@ans and range of scores between
below 2.5, and 2.5 and above CGPAs.

Figure 18 — Box Plot, School District A, CBT, FRLorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4c: For FRL eligible-students taking the United Ss¢ate
Government EOC examination by paper-pencil modiéeb¥ery, FRL eligible students

with a cumulative GPA of 2.5 or higher will not sedigher than FRL eligible students
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with a cumulative GPA of less than 2.5, on the ElhiBtates Government EOC exam.
According to Table 28, the t-test for differenneneans demonstrates there is an

observable difference for FRL students betweenwloegroups. Application of thietest

for difference in meang [48) = 1.898p = 0.06], allowed the researcher to not reject the

null hypothesis.

Table 28

Statistics for School District B, PPT, FRL, Nullpdthesis 4

Std. Error

GPA-group N Mean  Std. Deviation Mean
Score 2.5 and above 20 205.5500 21.30104 4.76306
Score below 2.5 30 194.5000 19.38672 3.53951

Figure 19 indicates there is an observable diffezen means and range of EOC scores
based on CGPA.

Figure 19 — Box Plot, School District B, PPT, FRelationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5¢: For FRL eligible-students taking the United S$ate
Government EOC examination by computer-based mbdeliwery, FRL eligible-
students with a cumulative GPA of 2.5 or highel widt score higher than FRL eligible
students with a cumulative GPA of less than 2.5henUnited States Government EOC
exam.

According to Table 29, there is an observable bfiee between the means for the
two samples. A Chi-Square test for Homogeneity adied to dataX (49) = 0 andX-
critical = 3.845] which allowed the researcher ¢ reject the null hypothesis. A
Confidence Interval test for difference in means wat applied to data from the PPT
administration of the EOC due to insufficient saengpize. A Confidence Interval test for
difference in means applied to data from the CBriadstration of the EOC resulted in
the range [-275.9, 329.6]. Since the test valu@ isfin the range, the researcher did not
reject the null hypothesis. Data from this stualjicates that there is no significant
difference between FRL students with CGPAs of 2.&8mve and those with a CGPA of
less than 2.5 on CBT scores on Government EOC exams
Table 29

Statistics for School District A, CBT, FRL, Nullpbthesis 5

Std. Error
GPA-group N Mean  Std. Deviation Mean
Score2.5 and above 12 212.8333  21.82923 6.30156

Score below 2.5 37 185.9730 11.62250 1.91073
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Figure 20 — Box Plot, School District A, CBT, FRRelationship of CGPA and EOC
Scale Scores
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Statistical Analysis, Not Eligible for FRL
Null Hypothesis 1d: For students not FRL eligible taking the Unitddt8s
Government EOC examination by paper-pencil modiéeb¥ery, compared to students
not FRL eligible taking the examination in comptit@sed mode of delivery, there is no
difference in average students’ scores on the Or8tates Government EOC exam.
According to the descriptive statistics in Table 8@ EOC scale scores for those
not eligible to receive FRL at schools A and B stibere is a small observable
difference between the EOC scale scores for stadentteligible for FRL at school A
and those not eligible for FRL at school B. Thiservation was supported statistically
with results from application of a t-test for diféece in meang [98) = 1.157p =
0.250]. The researcher did not reject the nulldtlgpsis that there were no differences in

student test scores based on mode of test admabstr
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Table 30

Descriptive Statistics Comparing Those Not EligitoleFRL, Schools A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 50 213.1000 22.43016 3.17210
EOC school B 50 217.8200 18.14195 2.56566

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 21 demonstrates there iy lrgtle difference in means and
range of EOC Scale Scores for those not eligiblé-RL at Schools A and B
Figure 21 — Box Plot, Comparison of Not EligiblelFROC Scale Scores by School

District
School District A = CBT School Distris = PPT
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Null Hypothesis 2d: For students not FRL-eligible, taking the Unitedt8$
Government EOC examination by paper-pencil modiéeb¥ery, there is no relationship
between not FRL-eligible student cumulative GPA bimited States Government EOC

exam score.

According to Table 31, the Pearson Product Mon@amtelation Coefficient
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demonstrates a moderate relationship that is stally significant [R(48) = 0.552,
p<0.0005]: therefore, the researcher rejected tilengipothesis and data supports the
alternative, indicating there is a positive relaship between not eligible FRL students’
CGPA and EOC scores when taking the PPT form obtlse Government EOC.

Table 31

Pearson Product Moment Correlation Coefficient

CGPA- EOC scores-
School B School B
CGPA-School B Pearson Correlatio 1 552"
Sig. (2-tailed) .000
N 50 50
EOC scores-School Pearson Correlatio 552" 1
Sig. (2-tailed) 000
N 50 50

**_Correlation is significant at the 0.01 leveH@iled).

Figure 22 — Box Plot, School District B, PPT, Ndigible for FRL, Correlation between
CGPA and EOC Scale Scores
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Null Hypothesis 3d: For students not FRL-eligible, taking the Unittdtes

Government EOC examination by computer-based mbdeliwery, there is no
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relationship between not FRL-eligible student cuative GPA and United States
Government EOC exam score.

According to Table 31, the Pearson Product Mon@amtelation Coefficient
demonstrates a moderately strong relationshipishattitistically significantR(48) =
0.540,p <0.0005]: therefore, the researcher rejected tifie mypothesis and data
supports the alternative, indicating there is atp@srelationship between not eligible for
FRL students’ CGPA and EOC scores when takin@a type EOC exam.

Table 32

Pearson Product Moment Correlation Coefficient

CGPA EOC
CGPA Pearson Correlation 1 540
Sig. (2-tailed) 000
N 50 50
EOC Pearson Correlation 540 1
Sig. (2-tailed) 000
N 50 50

**_Correlation is significant at the 0.01 leveH@iled).
Figure 23 demonstrates a significant differencen@ans and range of scores between

below 2.5, and 2.5 and above CGPAs.
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Figure 23 — Box Plot, School District A, CBT, Nolidible for FRL, Correlation between
CGPA and EOC Scale Scores
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Null Hypothesis 4d: For students not FRL eligible, taking the Unitadt8s
Government EOC examination by paper-pencil modiéeb¥ery, students not FRL
eligible, with a cumulative GPA of 2.5 or higheriwiot score higher than students not
FRL eligible with a cumulative GPA of less than,2& the United States Government
EOC exam.

According to Table 33, thetest for difference in means demonstrates theaa is
observable difference for not eligible FRL studdmsveen the two CGPA groups.
Application of at-test for difference in means(@38) = 2.778p = 0.008] allowed the
researcher to not reject the Null Hypothesis. E©&le scores of students not eligible to
receive FRL who had CGPAs of 2.5 and above arefsigntly greater than the EOC
scale scores of those who had CGPAs below 2.5seTtesults were verified with a Chi
Square Test for Homogeneity [X=0; X-critical = 3534ind Confidence Interval Tests for

Difference in Means [-122.7, 157.4].
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Table 33

Statistics for School District B, PPT, Not Eligiite FRL, Null Hypothesis 4

Std.
Deviatio Std. Error
CGPA-group N Mean n Mean
School District B 2.5and abovi 41 220.9512 18.11898 2.82971
Scores below 2.5 9 203.5556 9.76103 3.25368

Figure 24 indicates there is a very noticeablesddfice in means and ranges of EOC
scores based on CGPA.

Figure 24 — Box Plot, School District B, PPT, Ndigible for FRL, Relationship of
CGPA and EOC Scale Scores
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Null Hypothesis 5d: For students not FRL eligible, taking the Unittdtes
Government EOC examination by computer-based mbdeliwery, students not FRL
eligible with a cumulative GPA of 2.5 or higher liwiot score higher than students not
FRL eligible with a cumulative GPA of less than,2& the United States Government
EOC exam.

According to Table 34, the difference between Win@ CGPA groups is observable. The

researcher rejected the null hypothesis and dgaosts the alternative(8) = 3.051p
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<0.004] indicating there is a contribution to aatelnship between not eligible FRL
students CGPA and EOC scores when taking a CBE. EXDC scale scores for not
eligible for FRL at school A, who had CGPAs of arkd above, are significantly greater
than the EOC scale scores of not eligible FRL WiiPAs below 2.5. These results
were verified with a Chi Square Test for HomogendiX=0; X-critical = 3.845] and
Confidence Interval Tests for Difference in Mea@®[, 34.6].

Table 34

Statistics for School District A, CBT, Not Eligidtae FRL, Null Hypothesis 5

Std. Error

CGPA-group N Mean  Std. Deviation Mean
EOC 2.5 and above 40 2175750 22.09291 3.49320
below 2.5 10 195.2000 13.38158 4.23163

According to Figure 25, the difference in meangsuis the alternative hypothesis
that there is a relationship for not eligible FRudents, between students’ CGPA and
EOC scores, when taking a CBT form of the EOC exam.

Figure 25 — Box Plot, School District A, CBT, Ndidtble FRL, Relationship of CGPA
and EOC Scale Scores
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Statistical Analysis, With |EP

Null Hypothesis 1le: For IEP students taking the United States GovemBe®C
examination by paper-pencil mode of delivery, coragdo IEP students taking the
examination in computer-based mode of deliveryeleno difference in average
students’ scores on the United States Governmegt &am.

According to the descriptive statistics in Table Bt EOC scale scores for those
with IEPs at schools A and B show there is a sotadervable difference between the
EOC scale scores for IEP students at schools Aandlpplication of a-test for
difference in meang [98) = 1.124p = 0.264] allowed the researcher to not reject the
null hypothesis.

Table 35

Descriptive Statistics Comparing Those With IER$108Is A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 50 190.7200 18.65590 2.63834
EOC school B 50 196.1800 28.84136 4.07878

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 26 demonstrates there iy litle difference in means and ranges

of EOC Scale Scores for IEP students at Schoolsd®Ba
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Box Plot, Comparison of IEP EOC Scaler&s by School District
School District A= CBT  School Distris = PPT
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Null Hypothesis 2e: For IEP students taking the United States GovernBe&C

examination by paper-pencil mode of delivery, theneo relationship between with an

IEP student cumulative GPA and United States Gaweri EOC exam score.

According to Table 36, the Pearson Product Mon@amtelation Coefficient

demonstrates a moderately strong relationshipisretatistically significantR(48) =

0.553,p<0.0005]: therefore, the researcher rejected thehgpothesis and data supports

thealternative, indicating there is a positive raaship between IEP students’ CGPA

and EOC scores when taking the PPT form of the Gdvernment EOC.
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Table 36

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School E Pearson Correlation 1 553
Sig. (2-tailed) 000
N 50 50
CGPA-School B Pearson Correlation 553 1
Sig. (2-tailed) .000
N 50 50

**_Correlation is significant at the 0.01 leveh@iled).

Figure 27 — Box Plot, School District B, PPT, IERyrrelation between CGPA and EOC
Scale Scores
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Null Hypothesis 3e: For IEP students taking the United States GovemraOC
examination by computer-based mode of deliveryetieno relationship between an
IEP student cumulative GPA and United States Gawerm EOC exam score.

According to Table 37, the Pearson Product Mon@amtelation Coefficient
demonstrates a mild relationship that is statiificagnificant [R(48) = 0.461p <0.001]:
therefore, the researcher rejected the null hygsihand data supports the alternative,

indicating there is a positive relationship betw#eR students’ CGPA and EOC scores
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when taking a CBT.
Table 37

Pearson Product Moment Correlation Coefficient

EOC CGPA
EOC Pearson Correlation 1 461
Sig. (2-tailed) 001
N 50 49
CGPA Pearson Correlation 461" 1
Sig. (2-tailed) 001
N 49 49

** Correlation is significant at the 0.01 leveH@iled).
Figure 28 demonstrates a difference in means argksaof scores between below 2.5,
and 2.5 and above CGPAs.

Figure 28 — Box Plot, School District A, CBT, IE@orrelation between CGPA and EOC
Scale Scores
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Null Hypothesis 4e: For IEP students taking the United States GovemmEe&C
examination by paper-pencil mode of delivery, IERIents with a cumulative GPA of
2.5 or higher will not score higher than IEP studemith a cumulative GPA of less than

2.5, on the United States Government EOC exam.
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According to Table 38, thetest for difference in means demonstrates theaa is
observable difference for IEP students betweertvilbeCGPA groups. Application of
the t-test for difference in meantg48) = 3.535, p = 0.001] allowed the researcher to
reject the null hypothesis. EOC scale scores Bfgiidents who had CGPAs of 2.5 and
above are significantly greater than the EOC ssatees of those who had CGPAs below
2.5
Table 38

Statistics for School District B, PPT, IEP, Null pbthesis 4

Std.  Std. Error
CGPA-group N  Mean Deviation Mean

School District B Score 2.5 and above 21 211.4286 22.42002 4.89245
below 2.5 29 185.1379 28.21312 5.23905

Figure 29 indicates there is an observable diffezen means and ranges of EOC
scores based on CGPA.

Figure 29 — Box Plot, School District B, PPT, IEHlationship of CGPA and EOC Scale
Scores
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Null Hypothesis 5e: For IEP students taking the United States GoventreOC
examination by computer-based mode of delivery,d&ents with a cumulative GPA
of 2.5 or higher will not score higher than IEPd&nts with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to Table 39, the difference between i@ CGPA groups is observable.
The researcher rejected the null hypothesis aralsigiports the alternative(fi7) =
3.063,p = 0.004] indicating there is a contribution tcetationship between IEP students
CGPA and EOC scores when taking a CBT. The EO(e scares for IEP students at
school A, who had CGPAs of 2.5 and above, are fsoginitly greater than the EOC scale
scores of IEP students with CGPAs below 2.5.

Table 39

Statistics for School District A, CBT, IEP, Null ptythesis 5

Std. Error

CGPA-group N Mean  Std. Deviation Mean
EOC 2.5 and above 20 200.2500 19.34690 4.32610
below 2.5 29 185.2414  14.93953 2.77420

According to Figure 30, the difference in meangpsufs the alternative hypothesis
that there is a relationship for IEP students, ketwstudents’ CGPA and EOC scores,

when taking a CBT form of the EOC exam.
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Figure 30 — Box Plot, School District A, CBT, IERelationship of CGPA and EOC
Scale Scores
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Statistical Analysis, No |EP

Null Hypothesis 1f: For non-IEP students taking the United States Gowuent
EOC examination by paper-pencil mode of deliveompared to non-1EP students
taking the examination in computer-based mode iWely, there is no difference in
average students’ scores on the United States Goeeit EOC exam.

According to the descriptive statistics in Table tH@ EOC scale scores for those
with no IEPs at schools A and B show there is alshaervable difference between the
EOC scale scores for students without IEPs at dsi#and B. Application of thetest
for difference in meang [92.94) = 1.706p = 0.2091] allowed the researcher to not

reject the null hypothesis.
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Table 40

Descriptive Statistics Comparing Those Without |IERshools A and B

N Mean Std. Deviation Std. Error Mean
EOC  school A 50 208.5000 23.69384 3.35081
school B 50 215.7800 18.68240 2.64209

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 31 demonstrates there iy lrgtle difference in means and ranges
of EOC Scale Scores for students without IEPs hb8ls A and B

Figure 31 — Box Plot, Comparison No IEP EOC Scaler&s by School District
School District A=CBT  School Distri8 = PPT
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Null Hypothesis 2f: For non-1EP students taking the United States Gowent
EOC examination by paper-pencil mode of delivemgrée is no relationship between
with a non-1EP student cumulative GPA and Uniteat& Government EOC exam score.
According to Table 41, the Pearson Product Mon@amtelation Coefficient
demonstrates a strong relationship that is steai$fisignificant R(48) = 0.664,

p<0.0005]: therefore, the researcher rejected thiehgpothesis and data supports the
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alternative, indicating there is a positive relaship between non-IEP students’ CGPA
and EOC scores when taking the PPT form of the Gdvernment EOC.
Table 41

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School E Pearson Correlation 1 664

Sig. (2-tailed) .000

N 50 50
CGPA-School B Pearson Correlation 664" 1

Sig. (2-tailed) 000

N 50 50

** Correlation is significant at the 0.01 level {@ied).

Figure 32 — Box Plot, School District B, PPT, Nd&’IECorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 3f: For non-1EP students taking the United States Gouent
EOC examination by computer-based mode of delivgre is no relationship between
with a non-1EP student cumulative GPA and Unitesit&d Government EOC exam score.
According to Table 42, the Pearson Product Mon@amtelation Coefficient

demonstrates a strong relationship that is steai$yisignificant R(46) = 0.747p
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<0.0005]: therefore, the researcher rejected thielmpothesis and data supports the
alternative, indicating there is a positive relaghip between non-IEP students’ CGPA
and EOC scores when taking a CBT.

Table 42

Pearson Product Moment Correlation Coefficient

EOC CGPA
EOC Pearson Correlation 1 747"
Sig. (2-tailed) .000
N 50 48
CGPA Pearson Correlation 747" 1
Sig. (2-tailed) .000
N 48 48

**_Correlation is significant at the 0.01 leveH@iled).

Figure 33 demonstrates a significant differencen@ans and ranges of scores between
below 2.5, and 2.5 and above CGPAs.

Figure 33 — Box Plot, School District A, CBT, NoRECorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4f: For non-IEP students taking the United States Gowent
EOC examination by paper-pencil mode of delivepn-EP students with a cumulative
GPA of 2.5 or higher will not score higher than A&® students with a cumulative GPA
of less than 2.5, on the United States Governm@&a Exam.

According to Table 43, there is an observableeddhce between the means for
the two samples. A Chi-Square test for Homogeraptlied to data from the PPT
administration of the EOC resulted X [50) = 0 andX-critical = 3.845] which allowed
the researcher to not reject the null hypotheai€onfidence Interval test for difference
in means resulted in the range [-88.5, 139.5].c&the test value of O is in the range, the
researcher did not reject the null hypothesis.alatm this study indicates that there is
no significant difference between non-IEP students CGPAs of 2.5 or above and
those with a CGPA of less than 2.5 on PPT scorédSavernment EOC exams.

Table 43

Statistics for School District B, PPT, No IEP, Nidifpothesis 4

Std. Std. Error

CGPA-group N Mean Deviation Mean

School District B Scores 2.5 and above 37 222.4054 16.32050 2.68307
below 2.5 13 196.9231 10.27506 2.84979

Figure 34 indicates there is a noticeable diffeeeinaneans and range of EOC scores

based on CGPA.
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Figure 34 — Box Plot, School District B, PPT, Nd&’|ERelationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5f: For non-1EP students taking the United StateseBawent
EOC examination by computer-based mode of delivesy;IEP students with a
cumulative GPA of 2.5 or higher will not score héglthan non-1EP students with a
cumulative GPA of less than 2.5, on the UnitedeSt&overnment EOC exam.
According to Table 44, the difference between W@ CGPA groups is observable.
The researcher rejected the null hypothesis aralsigiports the alternativé46) =
6.407,p < 0.0005] indicating there is a contribution toelationship between students
without IEPs, CGPA, and EOC scores when taking & €Be of EOC exam. The EOC
scale scores for students without IEPs at schoalh, had CGPAs of 2.5 and above, are
significantly greater than the EOC scale scorestudents without IEPs with CGPAs

below 2.5.
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Table 44

Statistics for School District A, CBT, IEP, Null ptythesis 5

Std. Error

GPA-group N Mean  Std. Deviation Mean
EOC 25andabove 32 220.3125 18.45559 3.26252
below 2.5 16 186.2500 14.85261 3.71315

According to Figure 35, the difference in meangpeuis the alternative hypothesis
that there is a relationship for students with&@Rd, between students’ CGPA and EOC
scores, when taking a CBT form of the EOC exam.

Figure 35 — Box Plot, School District A, CBT, NoRE Relationship of CGPA and EOC
Scale Scores
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Statistical Analysis, Ethnicity, Black

Null Hypothesis 1g: For Black students taking the United States Gawermnt
EOC examination by paper-pencil mode of delivepmpared to Black students taking
the examination in computer-based mode of delivéigre is no difference in average

students’ scores on the United States Governmef@ &@m.
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According to the descriptive statistics in Table #te EOC scale scores for black
students at schools A and B show there is a srharvable difference between the EOC
scale scores for black students at schools A andlication of the-test for difference
in means{(38) = 1.251p = 0.219] allowed the researcher to not rejecinté
hypothesis that there were no differences in stutdsh scores based on mode of test
administration.

Table 45

Descriptive Statistics Comparing Black StudentsoSts A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 20 187.9000 11.77821 2.63369
school B 20 194.7500 21.47183 4.80125

Note: School A used computer-based and School B used-papeil-based testing.
The box plot in Figure 36 demonstrates there iy lrgtle difference in means and ranges
of EOC Scale Scores for black students at Scho@sdA\B

Figure 36 — Box Plot, Comparison Black EOC Scaler& by School District
School District A=CBT  School Distri8 = PPT
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Null Hypothesis 2g: For Black students taking the United States Goventm
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EOC examination by paper-pencil mode of delivemgré is no relationship between
with a Black student cumulative GPA and United &abovernment EOC exam score.
According to Table 46, the Pearson Product Mon@amtelation Coefficient
demonstrates a moderately strong relationshipigrstatistically significantR(18) =
0.579,p = 0.008]: therefore, the researcher rejected tiiehgpothesis and data supports
the alternative, indicating there is a positivatieinship between black students’ CGPA
and EOC scores when taking the PPT form of the Gdvernment EOC.
Table 46

Pearson Product Moent Correlation Coefficient

CGPA-
EOC scores-School School B

EOC scores-School B Pearson Correlatiol 1 579

Sig. (2-tailed) .008

N 20 20
CGPA-School B Pearson Correlatiol 579 1

Sig. (2-tailed) .008

N 20 20

Figure 37 Box Plot, hool District B, PPT, Black, Correlation between E&
and EOC Scale Scores
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Null Hypothesis 3g: For Black students taking the United States Gavernt
EOC examination by computer-based mode of delivgre is no relationship between
a Black student cumulative GPA and United Statege@onent EOC exam score.
According to Table 47 the Pearson Product MomemteTation Coefficient
demonstrates a strong correlation that is staaigisignificant R(18) = 0..664p =
0.001,]: therefore, the researcher rejected thle mgpothesis and data supports the
alternative, indicating there is a positive relabip between black students’ CGPA and
EOC scores when taking a CBT type of EOC exam.
Table 47

Pearson Product Moment Correlation Coefficient

EOC CGPA
Pearson Correlation 1 664
EOC Sig. (2-tailed) 001
N 20 20
Pearson Correlation 664 1
CGPA Sig. (2-tailed) .001
N 20 20

**_Correlation is significant at the 0.01 leveHailed).

Figure 38 demonstrates a significant differencen@ans and ranges of scores between

below 2.5, and 2.5 and above CGPAs.
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Figure 38 — Box Plot, School District A, CBT, BladRorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4g: For Black students taking the United States Govemtr OC
examination by paper-pencil mode of delivery, Blatkdents with a cumulative GPA of
2.5 or higher will not score higher than Black snt$ with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to Table 48, there is an observableedkhce between the means for
the two samples. A Chi-Square test for Homogersgplied to data from the PPT
administration of the EOC resulted iXi [20) = 0 andX-critical = 3.845] which allowed
the researcher to not reject the null hypotheai€onfidence Interval test for difference
in means resulted in the range [-163.6, 217.5hcé&the test value of O is in the range,
the researcher did not reject the null hypotheBiata from this study indicates that there
is no significant difference between Black studemt CGPAs of 2.5 or above and

those with a CGPA of less than 2.5 on PPT scordgsawernment EOC exams.
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Table 48

Statistics for School District B, PPT, Black, Ndipothesis 4

Std. Std. Error

CGPA-group N Mean Deviation Mean
School District B Scores 2.5 and above 6 213.6667 20.49065 8.36527
less than 2.5 14 186.6429 16.62532 4.44330

Figure 39 indicates there is an observable diffegen means and ranges of EOC
scores based on CGPA.

Figure 39 — Box Plot, School District B, PPT, BlaBelationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5g: For Black students taking the United States Gawemt EOC
examination by computer-based mode of deliverycBEtudents with a cumulative GPA
of 2.5 or higher will not score higher than Blatkdents with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to Table 49, there is an observable bfiee between the means for the
two samples. A Chi-Square test for Homogeneityliaggo data from the CBT

administration of the EOC resulted iXi [20) = 0 andX-critical = 3.845] which allowed
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the researcher to not reject the null hypotheai€onfidence Interval test for difference
in means resulted in the range [-203.0, 233.3hcé&the test value of O is in the range,
the researcher did not reject the null hypotheBiata from this study indicates that there
is no significant difference between Black studemts CGPAs of 2.5 or above and
those with a CGPA of less than 2.5 on CBT scoreSavernment EOC exams.

Table 49

Statistics for School District A, CBT, Black, Nidifpothesis 5

Std. Error
GPA-group N Mean  Std. Deviation Mean

EOC 2.5 and above 4 200.0000 11.34313 5.67157
less than 2.5 16 184.8750 10.05899 2.51475

According to Figure 40, the difference in meangsuis the alternative hypothesis
that there is a relationship for Black student$wieen students’ CGPA and EOC scores,
when taking a CBT form of the EOC exam.

Figure 40 — Box Plot Showing Relationship of CGRA &0OC Scale Scores For
Black students in School District A, When TakingTB
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Statistical Analysis, Ethnicity, Asian

Null Hypothesis 1h: For Asian students taking the United States Gawent
EOC examination by paper-pencil mode of delivepmpared to Asian students taking
the examination in computer-based mode of delivéigre is no difference in average
students’ scores on the United States Governmeft &am.

According to the descriptive statistics in Table &@ EOC scale scores for Asian
students at school B are greater than the EOC scates of Asian students at school A.
The difference is significant, which was suppoiigdhet-test t (30.96) = 2.386p =
0.023]: therefore the researcher rejected thehyplbthesis and did not reject the
alternative hypothesis that there are differencegudent test scores based on mode of
test administration.

Table 50

Descriptive Statistics Comparing Asian StudentepSis A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 20 212.1500 30.60319 6.84308
EOC school B 20 231.1500 18.21588 4.07320

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 41 demonstrates there igfardnce in means and ranges

of EOC Scale Scores for Asian students at Scho@rd\B.
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Figure 41 — Box Plot, Comparison Asian EOC Scale&by School District
School District A=CBT  School Distri8 = PPT
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Null Hypothesis 2h: For Asian students taking the United States Goverrim
EOC examination by paper-pencil mode of delivemgre is no relationship between an
Asian student cumulative GPA and United States Gouent EOC exam score.
According to Table 51, the Pearson Product Mon@amtelation Coefficient
demonstrates a strong relationship that is steai$yisignificant R(18) = 0.635p =
0.003]: therefore the researcher rejected thehyglbthesis and data supports the
alternative, indicating there is a positive relaibip between Asian students’ CGPA and

EOC scores when taking the PPT form of the U.S.eBuowent EOC.
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Table 51

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School E Pearson Correlatio 1 635

Sig. (2-tailed) 003

N 20 20
CGPA-School B Pearson Correlatio 635 1

Sig. (2-tailed) 003

N 20 20

**Correlation significant at the 0.01 level (24&d).

Figure 42 Box Plot, School District B, PPT, Blaflgrrelation between CGPA
And EOC Scale Scores
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Null Hypothesis 3h: For Asian students taking the United States Guwent
EOC examination by computer-based mode of deliere is no relationship between

with an Asian student cumulative GPA and Unitede&t&overnment EOC exam score.
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According to Table 52, the Pearson Product Momeamtelation Coefficient
demonstrates a strong correlation that is staai$yisignificant R(18) = 0.846p <
0.0005]: therefore, the researcher rejected thie mgpothesis and data supports the
alternative, indicating there is a positive relasbip between Asian students’ CGPA and
EOC scores when taking a CBT.
Table 52

Pearson Product Moment Correlation Coefficient

EOC CGPA
EOC Pearson Correlation 1 846
Sig. (2-tailed) 000
N 20 20
CGPA Pearson Correlation 846 1
Sig. (2-tailed) 000
N 20 20

**_Correlation is significant at the 0.01 leveH@iled).

Figure 43 demonstrates a significant differencen@ans and ranges of scores between
below 2.5, and 2.5 and above CGPAs.

Figure 43 — Box Plot, School District A, CBT, BladRorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4h: For Asian students taking the United States Gawent EOC
examination by paper-pencil mode of delivery, Asst&udents with a cumulative GPA of
2.5 or higher will not score higher than Asian st with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to the descriptive statistics in Tab8 there is an observable difference
between the EOC scale scores for Asian studestshabl B. Application of &test for
difference in meang(fL8) = 1.586, p = 0.130] allowed the researcheratoreject the null
hypothesis. These results were verified with a&juare Test for Homogeneity [X=0;
X-critical = 3.845] and Confidence Interval Tests Difference in Means [-1304, 1406].
Table 53

Statistics for School District B, PPT, Asian, Ndilpothesis 4

Std. Std. Error

CGPA-group N Mean Deviation Mean
School District B Score 2.5 and above 18 233.2222 17.85417 4.20827
below 2.5 2 2125000 10.60660 7.50000

Figure 44 indicates there is an observable diffegen means and ranges of EOC scores

based on CGPA.
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Figure 44 — Box Plot, School District B, PPT, Asi&elationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5h: For Asian students taking the United States Guwent EOC
examination by computer-based mode of deliveryaAsitudents with a cumulative GPA
of 2.5 or higher will not score higher than Asiandents with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to the descriptive statistics in Table there is an observable difference
between the EOC scale scores for Asian studeistshabl A. Results of &atest for
difference in meang(fL8) = 2.020, p = 0.058] allowed the researcheratoreject the null
hypothesis. These results were verified with a&juare Test for Homogeneity [X=0;
X-critical = 3.845] and Confidence Interval Tests Difference in Means [-703.6,
893.5].

Table 54

Statistics for School District A, CBT, Asian, Ndilpothesis 5

Std. Error
CGPA-group N Mean  Std. Deviation Mean
EOC 2.5 and above 16 218.5625  30.45427 7.61357

EOC below 2.5 4 186.5000 14.05940 7.02970
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According to Figure 45, the observed differencengans supports the null
hypothesis.

Figure 45 — Box Plot Showing Relationship of CGRA &0C Scale Scores For
Asian Students in School District A, When TakingTCB

250.00 —r

225.00

200.00

175,007

School A-EOC Scale Scores

150.00

I I
below 2.5 2.5 and above

School A - CGPA

Statistical Analysis, Ethnicity, White

Null Hypothesis 1i: For White students taking the United States Gawernt
EOC examination by paper-pencil mode of delivepmpared to White students taking
the examination in computer-based mode of delivéigre is no difference in average
students’ scores on the United States Governmeft &am.

According to the descriptive statistics in Table ttere is a small observable
difference between EOC scale scores for White siigcit schools A and B. Application
of at-test for difference in means(B8) = 1.691, p = 0.099] allowed the researcher to

reject the null hypothesis.
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Table 55

Descriptive Statistics Comparing White Studenthp8Is A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 20 214.4500 20.10623 4.49589
EOC school B 20 224.2000 16.15256 3.61182

Note: School A used computer-based and School B used-papeil-based testing.

The box plot in Figure 46 demonstrates there igfardnce in means and ranges of EOC
Scale Scores for White students at Schools A and B.

Figure 46 — Box Plot, Comparison White EOC Scaler&s: by School District
School District A= CBT  School Distri8 = PPT
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Null Hypothesis 2i: For White students taking the United States Govertre OC
examination by paper-pencil mode of delivery, theneo relationship between a White
student cumulative GPA and United States GovernfB&@ exam score.

According to Table 56, the Pearson Product Mon@amtelation Coefficient

demonstrates there is a weak relationship thattisignificant R(18) = 0.395p =
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0.085]: therefore, the researcher did not rejestnihll hypothesis.
Table 56

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-School

School B B
EOC scores-School B Pearson Correlation 1 .395
Sig. (2-tailed) .085
N 20 20
CGPA-School B Pearson Correlation .395 1
Sig. (2-tailed) .085
N 20 20

Figure 47 Box Plot, School District B, PPT, Whi@grrelation between CGPA and EOC
Scale Scores
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Null Hypothesis 3i: For White students taking the United States Gawent
EOC examination by computer-based mode of delivgre is no relationship between
with a White student cumulative GPA and United &atovernment EOC exam score.

According to Table 57, the Pearson Product Momemtelation Coefficient

demonstrates a strong relationship that is steai$yisignificant R(18) = 0.660p =



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 127

0.002]: therefore, the researcher rejected the hytiothesis and data supports the
alternative, indicating there is a positive relaship between White students’ CGPA and
EOC scores when taking a CBT type EOC exam.

Table 57

Pearson Product Moment Correlation Coefficient

EOC CGPA
EOC Pearson Correlation 1 660"
Sig. (2-tailed) .002
N 20 20
CGPA Pearson Correlation 660 1
Sig. (2-tailed) 002
N 20 20

** Correlation is significant at the 0.01 leveH@&iled).

Figure 48 demonstrates a significant differencen@ans and ranges of scores between
below 2.5, and 2.5 and above CGPAs.

Figure 48 — Box Plot, School District A, CBT, Whiteéorrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 4i: For White students taking the United States Gawemt EOC

examination by paper-pencil mode of delivery, Wistiedents with a cumulative GPA of
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2.5 or higher will not score higher than White st with a cumulative GPA of less
than 2.5, on the United States Government EOC exam.

According to the descriptive statistics in Tab8 there is a small observable
difference between the EOC scale scores for Whidesits at school B. Application of a
t-test for difference in meang18) = 1.196p = 0.247] allowed the researcher to not
reject the null hypothesis. These results werdigdrwith a Chi Square Test for
Homogeneity [X=0; X-critical = 3.845] and Confidenmterval Tests for Difference in
Means [-457.7, 477.2].

Table 58

Statistics for School District B, PPT, White, Ndilpothesis 4

Std.  Std. Error

CGPA-group N Mean Deviation Mean

School District B Scores 2.5 and above 15 226.6667 15.04596 3.88485
below 2.5 5 216.8000 18.86001 8.43445

Figure 49 indicates there is no observable diffeean means based on CGPA.

Figure 49 — Box Plot, School District B, PPT, WhiRelationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5i: For White students taking the United States Gawemt EOC
examination by computer-based mode of delivery,té/iiudents with a cumulative
GPA of 2.5 or higher will not score higher than Yéhstudents with a cumulative GPA of
less than 2.5, on the United States Government EQ@.

According to the descriptive statistics in Tab® the EOC scale scores of White
students at school A who had CGPAs of 2.5 and abowgreater than the EOC scale
scores of students who had CGPAs below 2.5. tfest for difference in means results
[t(18) = 2.224p = 0.039] allowed the researcher to not rejechihiehypothesis. These
results were verified with a Chi Square Test fomdgeneity [X=0; X-critical = 3.845]
and Confidence Interval Tests for Difference in kef428.7, 474.5].

Table 59

Statistics for School District A, CBT, White, Ndifpothesis 5

Std. Error

GPA-group N Mean  Std. Deviation Mean
EOC 2.5 and above 16 219.0000 18.88562 4.72141
below 2.5 4 196.2500 14.99722 7.49861

According to Figure 50, the observed differencengans and ranges supports the null

hypothesis.
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Figure 50 — Box Plot, School District A, CBT, Whiteelationship of CGPA and EOC
Scale Scores
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Statistical Analysis, Ethnicity, Hispanic

Null Hypothesis 1j: For Hispanic students taking the United StateseBawent
EOC examination by paper-pencil mode of delivegmpared to Hispanic students
taking the examination in computer-based mode byely, there is no difference in
average students’ scores on the United States Geszit EOC exam.

According to the descriptive statistics in Table #@ EOC scale scores of
Hispanic students at school B are greater thaE@€ scale scores of Hispanic students
at school A. The-test for difference in means(38) = 2.346p = 0.024] allowed the
researcher to reject the null hypothesis. .

Table 60

Descriptive Statistics Comparing Hispanic StudeStd)ools A and B

N Mean Std. Deviation Std. Error Mean
EOC school A 20 206.5000 19.71775 4.40902
school B 20 220.6500 18.41131 4.11689

Note: School A used computer-based and School B used-papeil-based testing.
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The box plot in Figure 51 demonstrates there igfardnce in means and ranges of EOC
Scale Scores for Hispanic students at Schools ABand

Figure 51 — Box Plot, Comparison Hispanic EOC S&aleres by School District
School District A= CBT  School Distri8 = PPT
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Null Hypothesis 2j: For Hispanic students taking the United Stategggnment
EOC examination by paper-pencil mode of delivemgré is no relationship between
with a Hispanic student cumulative GPA and Unit¢éités Government EOC exam
score.

According to Table 61, the Pearson Product Mon@amtelation Coefficient
demonstrates a weak, significant, relationst18) = 0.488p = 0.029]: therefore, the
researcher rejected the null hypothesis and dg@aosts the alternative, indicating there
is a weak positive relationship between femaleetitel CGPA and EOC scores for

Hispanic students taking the PPT form of the U.8v&nment EOC.
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Table 61

Pearson Product Moment Correlation Coefficient

EOC scores- CGPA-
School B School B

EOC scores-School B Pearson Correlation 1 488
Sig. (2-tailed) .029
N 20 20
CGPA-School B Pearson Correlation 488 1
Sig. (2-tailed) .029
N 20 20

*, Correlation is significant at the 0.05 level t@led).

Figure 52 Box Plot, School District B, PPT, Hispar€orrelation between CGPA and
EOC Scale Scores
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Null Hypothesis 3j: For Hispanic students taking the United Statege@unent
EOC examination by computer-based mode of delibre is no relationship between
with a Hispanic student cumulative GPA and Unitéat€s Government EOC exam
score.

According to Table 62, the Pearson Product Momemtelation Coefficient

demonstrates a strong relationship that is steai$yisignificant R(16) = 0.625p =
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0.006]: therefore, the researcher rejected the hyliothesis and data supports the
alternative, indicating there is a positive relaship between Hispanic students CGPA
and EOC scores when taking a CBT type of EOC exam.

Table 62

Pearson Product Moment Correlation Coefficient

EOC CGPA
EOC Pearson Correlation 1 625
Sig. (2-tailed) 006
N 20 18
CGPA Pearson Correlation 625 1
Sig. (2-tailed) 006
N 18 18

**_Correlation is significant at the 0.01 leveH@iled).

Figure 53 demonstrates a significant differencen@ans and the ranges of scores
between below 2.5, and 2.5 and above CGPAs.

Figure 53 — Box Plot, School District A, CBT, Hispa Correlation between CGPA and
EOC Scale Scores
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Null Hypothesis 4j: For Hispanic students taking the United StateseBawent
EOC examination by paper-pencil mode of deliverngpidnic students with a cumulative
GPA of 2.5 or higher will not score higher than péisic students with a cumulative GPA
of less than 2.5, on the United States Governm@&a Exam.

According to the descriptive statistics in Tab® there is a small observable
difference between the EOC scale scores for Hispetndents at school B. Application
of at-test for difference in meang18) = 1.386, p = 0.183] allowed the researcherato
reject the null hypothesis. These results werdigdrwith a Chi Square Test for
Homogeneity [X=0; X-critical = 3.845] and Confidentnterval Tests for Difference in
Means [-366.4, 391.9].

Table 63

Statistics for School District B, PPT, Hispanic,INdiypothesis 4

Std. Std. Error
CGPA-group N Mean Deviation Mean

School District B Scores 2.5 and above 15 223.8667 18.69632 4.82737
below 2.5 5 211.0000  15.21512 6.80441

Figure 54 demonstrates a difference in means argksaof scores based on CGPA.
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Figure 54 — Box Plot, School District B, PPT, Hisfma Relationship of CGPA and EOC
Scale Scores
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Null Hypothesis 5j: For Hispanic students taking the United StateseBawent
EOC examination by computer-based mode of delivdigpanic students with a
cumulative GPA of 2.5 or higher will not score héglthan Hispanic students with a
cumulative GPA of less than 2.5, on the UnitedeSt&overnment EOC exam.

According to the descriptive statistics in Table there is an observable difference
between the EOC scale scores of Hispanic studesthaol A based on CGPA. An
application of the-test for difference in means(fL6) = 2.063p = 0.056] allowed the
researcher to not reject the null hypothesis. &Mmesults were verified with a Chi Square
Test for Homogeneity [X=0; X-critical = 3.845] a@bnfidence Interval Tests for

Difference in Means [-303.3, 343.1].
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Table 64

Statistics for School District A, CBT, White, Ndifpothesis 5

Std. Error

CGPA-group N Mean  Std. Deviation Mean
Score 2.5 and above 14 208.4286  18.59989 4.97103
below 2.5 4 188.2500  9.42956 471478

According to Figure 55, the observed differencengans and ranges supports the
null hypothesis.

Figure 55 — Box Plot, School District A, CBT, Hispe, Relationship of CGPA and EOC
Scale Scores
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Summary

Table 65

Overall Findings

Null Overall Gender FRL IEP Ethityc

Hypothesis Group F M Yes NoYes No B A W H
1 NR R NR NR NR RNNR NR R R R
2 R R R R R R R R R NR R
3 R RR R R R R RR R R
4 NR NR R NR NR R NR NR NR NRR
) NR NR R NR R R NR NR NR NRR

Note: R =reject null hypothesis; NR = does not rejedt mypothesis

Table 66

Pearson Product Moment Correlation CoefficientsHgpotheses 2 & 3

NCLB Subgroups Hypothesis 2 Hyesik 3
PPT/GPA CBT/GPA
Overall 719 752
Female .682 .568
Male .615 .644
Yes FRL .336 512
No FRL .552 .540
Yes IEP .553 461
No IEP .664 747
Black 579 .664
Asian .635 .846
White .395 .660
Hispanic .488 .625

In conclusion, females, Asians, Whites, and Higgademonstrated a difference in
average students’ scores between CBT and PPT. \Wowenly Whites taking PPT had

no relationship between student CGPA and EOC scdregeneral both PPT and CBT
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students’ scores were higher on the EOC when theg b higher CGPA, as expected.
Both overall and all subgroups demonstrated thexg awelationship between student
CGPA and EOC scores with CBT. Overall and fosathgroups except males and IEP
students taking the EOC by PPT, demonstrated thdésts with a cumulative GPA of
2.5 or higher will not score higher than studenitha cumulative GPA of less than 2.5,
on the United States Government EOC exam. Ovanallfor all subgroups except
males, non-FRL, and those with IEPs taking the B ©CBT demonstrated students
with a cumulative GPA below 2.5 will not score hgglthan students with a cumulative
GPA of 2.5 or above, on the United States GovertfB&C exam.

Looking at the overall data, Null Hypothesis 1 was$ rejected demonstrating
there is no difference in average students’ sconghe United States Government EOC,
whether the student took the test PPT or CBT. Nypotheses 2 and 3 were rejected,
indicating that for both PPT and CBT there is atiehship between student cumulative
GPA and United States Government EOC exam scdies.data that was presented in
this chapter, particularly Null Hypotheses 4 ardeionstrates there is little relationship
between CGPA and EOC scores depending upon the afdest administration, except
as mentioned above in a few subgroups. Furtheussson regarding these findings is

found in Chapter 5.
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Chapter Five: Implications and Recommendations
Overview

Technology is changing the slant of education tghawt the world. The current
generation moving through schools is tech savyesgé students grew up in a world
saturated with electronic equipment such as videoeas, cell phones, laptops, iPods,
Kindles, mp3 players, and many other devices ttaltenthem part of the technophile
generation. The sources they have had accessich Wwave helped socialize them since
birth, include such elements as Facebook, Myspaegter, email, and assorted internet
sites. From the home environment, to the workeyl&e the education setting students
are utilizing technology, specifically computenrs almost every facet of their lives. This
researcher focused on student usage of computaiesstong, in the education arena,
particularly state-mandated EOC high-stakes tests.

During the course of a high school Sociology clagsre | assigned my students
a social research project for their final, it wasught to my attention that perhaps not all
students were comfortable taking tests on computerthat not all students score their
best on computer-based tests (CBTs). Working twithstudents as part of their final, |
helped them prepare a study using the scientifihateto test a hypothesis concerning
CBT versus paper-pencil (PPT). Interest in thBd@ccurred because of the, then
recent, Missouri Department of Elementary and SeéapnEducation (MODESE)
requirement that EOC tests be CBT. The reseaudests selected a class and had
students in the class take a test PPT and then (GBIdents were asked to include their
cumulative grade point average (CGPA). Although beginning attempt at social

research had some errors in planning and docunamtéteir study did seem to show a
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relationship between CGPA and mode of testing.

| was curious as to whether on a larger scale uai statistical analysis, there
could be a documented study showing a relationséiyween CGPA and mode of testing.
Each time an EOC testing period occurred, all scbhomputers were inaccessible for
classroom use for a two week period. Usuallytine period coincided with finals
preparation. Myself as well as other faculty merslzprestioned why the need to go to
CBT. Allowing some students to take PPT would fupesome of the computer time.
Cost and grading were definitely factors in theessadecision, but | felt that student
achievement, in the guise of EOC scores, may nat baen considered to a great extent,
when the decision was made to mandate CBT. llaioaship existed between CGPA
and a student’s EOC score based on mode of teshithation, the researcher felt a
study would yield valuable information. Holdingttee tenets of differentiation, | also
felt it would be informative to see how mode ofttiteg affected student achievement, and
how this might be transferred to classroom testing.

During the process of literature searching for Géap, | was unable to find any
study that contemplated the relationship of stu@BPA and EOC test scores, or any
study with regard to CGPA and test mode adminisinatTherefore, it was felt this
dissertation could fill a research gap by providimnagterial not previously studied.

Data Analysis

| used quantitative sources, student CGPA and E€o€&s, in my research.
Working with the hypotheses that students withSaa2.higher CGPA would score higher
on PPT, while those with less than 2.5 CGPA woulete higher on CBT, | sought to

establish a correlation between CGPA and modesvi@ministration. Data was
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requested from two large St. Louis suburban schaistsicts for the 2009-2010 school
year. The 2009-2010 school year was selectedafar ghthering as it was the last school
year that MODESE allowed districts a choice of tastle. Starting in the 2010-2011
school year, school districts in Missouri were riegghto administer test using CBT.
Resear ch Questions
In this study | focused on several questions.
1. What is the relationship between students’ catiwe grade point averages and
their exam scores for United States Governmentdn@ourse exams, through
paper-pencil or computer-based administration?
2. What is the relationship been students’ cunudajrade point averages and
their exam scores for United States Governmentddr@eurse exams, through
paper-pencil or computer-based administration,gjezgated by No Child Left
Behind subgroups?
3. Should the Missouri Department of Elementary 8econdary Education
continue with their mandate for computer-based adtration of End-of-Course
exams, or would choice of mode of administrationrbihe best interest of
students; better demonstrating student mastetysoftirriculum as determined by
their performance on these exams, and thereforefibémeir district and the
state?
Through Null Hypothesis 1 this study demonstrdtente were no differences in
average student test scores based on testing nvbda,considering performance of the
overall sampling of data, on the United States @Gawent EOC exam. Exceptions were

found for the female, Asian, White, and Hispanibgoups. Data for each of these



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 142

indicated statistical differences in student avesa@hould an additional study be done
along these lines it would be worth seeing if thesiegroups were still the exception.
With data to support the Alternative Hypotheses@ 3, | found there was a relationship
between students CGPA and EOC scores when talstgR®T or CBT. Students with a
higher GPA yielded a higher EOC score. The onlyeption was for the White subgroup
participating in PPT administration of the EOC.isTtelationshigbetween CGPA and
EOC scores is to be expected as students tendi¢osimailar scores across the board
whether taking classroom or high-stakes tests,gddaly work, or calculating their
CGPA.

Non-rejection of Null Hypothesis 4 for all subgpangs except males and students
working with Individual Education Plans (IEP) retgdl in a lack of support for
Alternative Hypothesis 4, which analyzed whethenatr students with CGPAs of 2.5 or
above would score higher than those with a CGPlasd than 2.5 on PPTs.
Additionally, non-rejection of Null Hypothesis 5rfall subgroupings except male, non-
Free Reduced Lunch (FRL), and students working aihEP resulted in lack of
support for Alternative Hypothesis 5, which analyz¢hether or not students with
CGPAs below 2.5 will score higher than those with@PA of 2.5 or above on CBTs.
Based on Hypotheses 4 and 5, | am able to statémaverall premise of this study, that
students with CGPAs above 2.5 will do better takiJT's, while students below 2.5 will
do better taking CBTSs, is invalidated, except for two subgroups represented by males
and students assigned an IEP.

One of the reasons students with IEPs validateokhgses 4 and 5 could be that

they have the opportunity to take the EOCs undégrdnt test conditions than non-1EP
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students. IEP students may have the test redetio &nd may also use additional testing
time.

After this study | believe the answers to questioms and two are: students
CGPAs will be directly related to their EOC scoragt their CGPAs will not be
predictive of what mode of test administration wbhést demonstrate students’ mastery
of curriculum. Finding CGPAs directly relatedEQ®C test scores is to be expected, as
stated previously, students tend to have similarescacross the board whether taking
classroom or high-stakes tests, doing daily worlcatculating their CGPA.

With regard to question three the study demoresrttat either CBT or PPT would
be acceptable modes of administration for the E€¥%t and that other considerations
may dictate the states need to mandate computarges
I mplications and Recommendationsfor Further Study

While sharing information regarding my study wétlzolleague, we began
discussing how this data would translate into cam® testing. He was so intrigued by
the idea of a relationship between CGPA and testentloat he is in the process of
conducting a small study with two of his U.S. Hrgtalasses. He will be using two
similar tests and have students take one test R@tha other CBT to decide if this
study’s hypothesis holds true for classroom testing

| too plan to test this hypothesis in the classrods a classroom teacher, | am
particularly interested in trying this in the clessm because of the recent emphasis on
differentiation. | believe not just differentiation teaching methods, but differentiation
in testing procedures, could make a change inrdassevaluation of student

achievement, allowing focus to be centered onrtgdtr content knowledge, rather than
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test-taking skills.

In a recent Sociology class | taught, the studantsl were discussing their
semester self-directed social research finals, vihemopic of my dissertation arose.
One group, besides being interested in my hypathbscame interested in whether
students would rather take the EOC tests CBT or. HRF their final they gave out
surveys to U.S. Government classes asking whdtlegntould rather take the EOC,
PPT, or CBT. The overwhelming response was tlegt Would like to take the test CBT.
This result, in comparison to the results of mystus, leads me to believe that students
do not even understand their strengths regarding @B°PT. It seemed to me the
CGPA would be an acceptable guideline for decisiaking regarding type of testing.

To this point | have only discussed high schoolCE® classroom testing, but we
need to look at a broader range of testing. Fsiairce, in the high-stakes testing arena,
tests like the ACT, SAT, or LSAT that are only affd paper-pencil may not measure a
students’ true level of educational maturity. lMkee, other high-stakes tests such as the
MCAT, NICET, and FCAT, which are now taken by cortggsumay be a disadvantage
for some

| recommend additional studies be conducted naiaento continue to examine
the correlation between CGPA and mode of testifigese additional studies should be
conducted with EOC tests, classroom tests, and legbnstakes tests such as the ACT.
Since very little information was found in the fiagure on this topic, it bears another
study to see if the results from this study willugheld.

I would like to see an additional study using daban smaller, urban, and rural

school districts to see if the results are sintbathose from the two suburban school
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districts used in this study. Students in theriditst used in this study had early and
recurring access to computers throughout their@aigand testing careers; which may
not have been provided for students in smalleess economically advantaged districts.

Another area for future study would be to devedgiudy using classroom testing;
have students with CGPA below 2.5 take their test€BT, and those with CGPA of 2.5
and above take their tests PPT, for a semestsegd their semester grades show an
improvement over previous semester grades. Og akhstudents take similar tests in
the CBT and PPT formats and then analyze with G&PA.

Besides testing in the classroom using studerlgsted by their CGPA to decide
what method of exam would be taken, it would beeffieral to do an experimental study
placing students in EOC testing conditions by tiiBPA.

As this study only examined CGPA from the 2.5 m(lgelow and above), | think
another study disaggregating CGPA into furthergarties would give a more specific
indication as to at what point based on CGPA, atlwmoving to CBT or PPT would be
a more accurate measure of a students’ achievement.

Use of Technology

Working as a teacher for the last 12 years, | lndogerved a strong push towards
the use of technology even when more traditiondhous of teaching have been
successful. We run thousands of copies off and flaem out to students, we provide
websites, computers, Smartboards, airliners, Senbdogs and many other forms of
technology. Students no longer write the notesssignments off the board, or read

books for research. There is a push for digid¢es, Powerpoints and podcasts in place
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of poster board and oral presentations. Theregla@e for technology, but it does not
have to be at the expense of former teaching method

Then we have the classroom teachers who give scat@sts because they are
quick to grade. In order to get a clearer pictdrstodent achievement some type of
performance assessment is helpful. Students oftexplain about the number of
Powerpoints they are given as assignments andutinéer of Powerpoints they have to
sit through in class given by both teachers anslsofetes. The dynamic teacher who
used group work, demonstrations, maps, reenactiemdsstorytelling to keep students
interested enough to learn seems to be fading fheneducational scene. Educational
institutions and teachers in leadership positiezedrito help education find a balance
between traditional methods of teaching and theofisechnology in the classroom.

Results from this study indicated for Hypothesiad difference in average EOC
scores between paper-pencil and computer usage.sh@uld look at the reasons for this
consistent push to do or use all things compu®arhaps students would enjoy and learn
more from storytelling time versus a YouTube videolearn by reading an actual book
rather than a computer version, or allowed to dife@ir own pictures on a dry-erase
board rather than use a Smartboard applicatiogivera presentation with paper notes
and physical objects rather than a Power pointstWeild encourage our teachers to use
all the tools available to them and their studerdther than just those for computer based
lessons.

Even teacher evaluation plans have a number abssdor grading how the
teacher uses technology, which encourages more wsagpmputers in lesson planning

(Parkway School District, 20)2 There are abundant professional developmeniossss



CGPAS AS PREDDRS OF SUCCESS ON EOC EXAMS 147

available dealing with the use of the computehedlassroom. Whether they are
building, district, or conference opportunitiesadbers are strongly encouraged to attend
as many as possible. National conventions folousrcurriculum stress technology
sessions.

School districts now use on-line grading systemddachers, parents and
students. In many cases these systems have dayenath face to face parent teacher
communication. Parents no longer feel the needtém@ school conferences as they can
track their students’ grades on-line, see what wely are missing, days absent, and
information concerning their behavior. Althouglmstls a fast method of grading for
teachers and a quick way for parents to track gtanlents, we are definitely missing
what we had in the past when teachers and paneatt some time discussing the
students’ needs. We have lost this human tauclut work as educators.

There are definitely some technological tools ttaat be useful in the classroom,
such as the computer for writing a draft for arigassd paper, DVDs, and projection
devices. But educators need to question whetlegritiust have these tools and whether
the monetary cost is equivalent to improved stutkarning. We should question
whether every classroom needs a SMART board. Tdrerenany things we do on the
SMART-board that can be done in another way. Muabuo school budgets are centered
on technology. A school can be thought less of beeghe district cannot afford
technology and continues to use paper-pencil msth&dograms and services have gone
by the wayside so that more technology could kegiatted in schools. As teachers we
need to question the current trend in educationiticicates the ranking of a school

based on the amount of technology available anduinger of programs offered using
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this technology (“STEM Schools Best High Schoo&)1 2). | do not believe that
computers are the answer to everything and feekthraetimes students will be more
successful using paper and pencil. Out of cugdsiisked my regular freshmen students
if they preferred testing on a computer or withgrapencil. They answered computer.
Asking my honors freshmen the same question, #mswer was paper-pencil. When ask
why they preferred paper-pencil they talked aboetgrring to spread out their papers
and sources and being able to see everything at onc
There has been a strong shift in education towedise of computers, but we

need to encourage our teachers to use other methedsicating, including some from
the past. College and university teacher educgtiograms stress the need to use
technology in the classroom. Perhaps they havegdnon the band wagon a little too
forcefully and in the future need to back off amdgent students with other options for
teaching methods.
Practitioner Applications

I would hope that any teacher reading this studyld/think about the type of
testing they do in their classrooms and considangitheir students a choice of CBT or
PPT, or at least giving both types of assessmagsriling on the curriculum. Part of
my school districts teacher evaluation program erasdelivering formative and
summative assessments in multiple formats, asagahdividualizing student feedback.

Adjusting the type of lessons taught in the classr to include more than
computer based lessons, could also be benefictabge students who perform better

with paper-pencil applications.
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Conclusion

The randomly sampled objective data, and the lativeal study based on this
data, suggests that the hypothesis that studettisavid.5 or higher CGPA will score
higher on EOC PPTs, while students with less thars & GPA will score higher on EOC
CBTs, is not supported for the overall samplinglata. Results differed for smaller
subgroupings. This study determined that studeitshigher CGPAs will also have
higher EOC scores.

Acknowledging NCLB'’s directive to states to ragtadent achievement levels,
mode of test administration for standardized higtkes tests such as Missouri’'s EOCs
becomes relevant. Although findings in this statlyde to no relationship between
CGPA and mode of test administration; becausesihpears to be the first study of its
kind, it is felt additional studies are meritedhelpossibility of transferring this
prediction to classroom testing to further aid tess in their application of
differentiation in the classroom, thus improvingdsnt test scores and therefore CGPA,
and provide overall a positive impact on studemtggmance; is another reason for

conducting additional studies on these premises.
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Name Phone

Name Phone

Name Phone
II. Project Title

A Study of Student GPAs as predictors of success on United States Government
End of Course Exams when using computer-based versus paper-pencil forms of
administration

Description:

There are two purposes to this study. One is to determine if GPAs are a
predictor of student success on computer-based and paper-pencil exams.
The second purpose of the study is to possibly provide information to the state
and school districts as to the benefits of one type of administration over the
other; or the benefits for providing both options. The data to be used in this
study will be the result of the end of course Government exams required for all
students in United States Government courses in the state of Missouri. End
of course exams are required by the state of Missouri in Math, English,
Science and Social Studies. According to the Missouri State Board of
Education the following are the purposes for the Missouri End-of-Course
(EQC) Assessments:

* Measuring and reflecting student's mastery toward post-secondary

readiness
* {dentifying students’ strengths and weaknesses
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* Communicating expectations for all students
* Serving as the basis for state and national accountability plans
* Evaluating programs

Numerous computer-based versus paper-pencil testing comparability studies
are available; but very few, if any, have evaluated the connections between
GPA and type of testing. From a small project completed by students in their
high school Sociclogy class, indications were that students with higher GPAs
scored higher taking paper-pencil tests; while students with lower GPAs
scored higher on computer-based tests.

A second purpose to the study is to provide information as to whether the
Department of Secondary and Elementary Education’s mandate, that starting
in 2010-2011 school year all end of course testing will be done on computers,
is beneficial to students and school districts.  Information gained from the
study may provide valuable information for the state in determining whether
their mandate for computer-based administration should continue or are
alternative methods of administration in the best interests of students and their
performance on end of course exams. Finding computers for all students will
be a strain for some districts.

Note: Please attach copies of any measures to be used (e.g. tests,
guestionnaires, surveys, etc.) N/A

III.1 Participant Involvement
Number of Subjects Time Requirements N/A

Pupils:

Teachers:

Administrators:

Parents:

Describe the involvement required of subjects (or access to records if subjects

are not required).
Requesting all December 2009 and April 2010 U.S. Government end of course
exam scores and correlating student GPAs broken down by No Child Left Behind

Subgroups.
Number of persons visiting sites in connection with project: N/A

Frequency of visits during a school year: N/A
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Total contact hours of the project: N/A

IV. Project Requirements

Number and type of school:

Elementary (K-5) _____ Middle school (6-8) _____ High school (8-12) _5__
Early Childhood Education (birth to kindergarten) _____

Adult Basic Education _ Other __ Grades required _____

Total number of schools __ 5 Total number of classrooms ______

Other school characteristics:

Do you require any specific schools? Yes If yes, please provide names:
South High, West High, Central High, Fern Ridge, North High

Starting date of research: December 2009
Ending date of research: April 2010

Frequency of contact with subject: N/A
V. Results
What is the anticipated value of the research?

In general:

These assessments are intended to reflect a student’s mastery and determine
strengths and weaknesses; therefore it is important to discover which method of
testing, paper-pencil or computer-based would be most beneficial to each
individual. Since the end of course testing will be part of accountability, under
No Child Left Behind, and serve as an evaluation of curriculum; students should
take the test in the manner that will provide evidence of true mastery of the
content. This will serve not only the student, but the district as well. If students
with certain GPAs do better on computer-based or paper-pencil testing, should
they then be tested in that manner?

To the Parkway School District:
As Parkway Schoo! District is held accountable under No Child Left Behind and
is required by the state of Missouri to administer end of course exams; it is
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beneficial to understand under what test conditions their students will best
demonstrate mastery of the subject material. [n addition these results could be
applied to classroom assessments.

V!. Dissemination

How will the results of your study be used? Will they be available to the public in
any form? If so, what groups will have access to the results? Wilt the Parkway
Schoot District, or any individuals within Parkway, be identified in your reports?

The results of my study will be published as part of my dissertation. In addition,
the results will be made available to the Parkway and Rockwood school districts.
No individuals will be identified in my report. Parkway will be mentioned as a
data source.

VIil. References (You may omit names, if you have promised confidentiality.)

Are other school systems involved in this research? Yes
Please name: Rockwood School District

Have you conducted research in other school systems? No

Please name

Date(s)

VIlI. Human Subjects’ Protection

Has this research been approved by a university or other institutional review for
protection of human subjects?

Yes No_ X

If yes, please indicate who reviewed the proposal and when:

If no, please explain why this proposal has not been reviewed for protection of
human subjects: only requesting data, no access to human subjects

Note: All researchers who plan to collect information from or about
individual students should attach copies of their proposed consent
forms and a brief description of planned procedures for obtaining
informed consent. Research involving individual students may
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require the informed consent and signed agreement of parents or legal
guardians.

4
1X. Upon completion of the research you will be required to submit two copies of

the report (or summary) to the Director of Program Evaluation.

By signing this application, the applicant certifies that the research herein
described involves an investigation which:

1. Promises to produce information of value to Parkway or the field of education,
2. Provides adequate safeguards for participants’ rights;

3. Does not detract from the primary mission of instruction; and

4. Is not-for-profit in nature.

The documents can be ted by (date) May 2011
Do b e /20)10

signature of applicant 'date

2. Lindenwood University Dr. Vicki Hedges-Oldani
PRINT — name of institution institutional advisor, professor or supervisor

W36 ~ 55 - 2P

office telephone

sigriature of atlvisof{ proféssor or supervisor

(For district use only)

CED 4/a/ 3010

signature of Director of Program Evaluation . date

signature(s) of administrator(s) affected date

extresapp(rev.3/05)
5

PARKWAY SCHOOL DISTRICT
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Appendix B
BOCKWOOD Administrative Annex Erik Graham

88 500 North Central Director of Data Analysis and
5‘5 Eureka, MO 63025-1203 Quality Management
nC
—_r

We will do whatever (63 6) 938-2215

Laesooeumal 1 (636) 938-2347 FAX

their potential grahamerik@rockwood.k12.mo.us

‘, MEMOR A ND UM—Research Request Approval |

April 10,2010
Barbara Ryan
Parkway South High School
801 Hanna Road
Manchester, MO 63021

RE: Request for Research within the Rockwood School District

Project Title: “A Study of Student GPAs as predictors of success on United States Government End of
Course Exams when using computer-based versus paper-pencil forms of administration.”

Institutional Affiliation: Lindenwood University

Ms. Ryan:

1 have reviewed your application to perform research and the associated documentation in support of your
apphication. Your application and associated documentation have met Rockwood School District guidelines for
performing research and as such approval is granted to conduct the research project utilizing United States
Government End of Course data and student GPA information derived from Rockwood School District data.

Your research proposal and accompanying documentation demonstrate you are aware of student, staff and school
confidentiality issues and that you have taken precautions to protect student/staff/school privacy. Of specific note is
that no individual student names will be shared with Lindenwood University. You have also indicated there will be
no jnterference with the normal instructional time offered to students to conduct this research. You have also asked
that the district provide the requested United States Government End of Course data and student GPA information
to you. The district will provide this data to you in a format that protects individual student confidentiality and will
meet your research needs. Thank you for being so therough in outlining your procedures and your close attention to
process details regarding the research.

Please be sure to contact Erik Graham, Director of Data Quality and Continuous mprovement sometime in August
regarding the avatlability of this data and to clarify specific information requested regarding format and structure of
the data files.

Lastly, upon completion of the research project, we look forward to the sharing of the results and findings of the
research with our district. We are hopeful the research will be helpful in illuminating areas for improvement for our
staff and students. If | can be of further assistance, please let me know. Good luck in your research investigation.

Sincerely,
Erik Graham

e

B

Director of Data Analysis and Quality Management

C: Dr. Carrie Luttrell, Executive Director of Curriculum, Instruction and Assessment
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Appendix C

Administrative Annex Erik Graham
500 North Central Director of Data Analysis and

Eureka, MO 63025-1203 i
(636) 9382215 Quality Management

(636) 938-2347 FAX
grahamerik@rockwood.k12.mo.us

ROCKW

IDHISIaO
plelel el w

Growing Together,
Learning for Life

APPLICATION TO PERFORM RESEARCH

Date: February 25, 2010

1. Name of Investigator: _ Barbara A. Ryan

Institutional Affiliation: Lindenwood University

Office Address: My Parkway School District address is: 801 Hanna Rd., Manchester, Mo, 63021

Home Address: _113 Holly Green Dr., Ballwin , Mo. 63021

Office Phone: 314-415-3702 Home Phone: 636-394-6617

I your research will be in partial fulfillment of a degree requirement, what degree is sought?
EdD in Instructional Leadership

II. Project Title: A Study of Student GPAs as predictors of success on United States Government End of Course
Exams when using computer-based versus paper-pencil forms of administration

Description: There are two purposes to this study. One is to determine if GPAs are a predictor of student
success on computer-based and paper-pencil exams. The second purpose of the study is to possibly provide
information to the state and school districts as to the benefits of one type of administration over the other; or the
benefits for providing both options. The data to be used in this study will be the result of the end of course
Government exams required for all students in United States Government courses in the state of Missouri.

Proposed Starting Date: May 2010 — or as soon as data is available for the 2009/2010 school year
Proposed Completion Date: December 2010
{ll. Participants

Number of Subjects Required Form of Participation
(include treatments, tests, observations, etc.)

Students: all 2009-2010 U.S. Government end of course exam scores for all Rockwood high schools,
correlated with students GPA. No student names required. Also requesting data
be broken down by NCLB subgroups.

Administrators:

Teachers:

Parents:

Student Time Required: pet class/ per student

Time required of Other Participants:

E:\Rockwoods Data Request.doc
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APPLICATION TO PERFORNM RESEARCH — page two
If particular schools arc being requested, please list: All Rockwood high schoals

Cite one or two major studies that have been published or reported in your chosen area of research

At this time no studics have been located that directly relate GPA to end of course exams administered paper-pencil
or computer-based.

Only otie citation was found that discusses GPA and online versus paper-pencil testing.

Bartlett I, J., Alexander, M., & Ouwenga, Karen. A comparison of online and traditional testing methods in an
undergraduate business information lechnology course. Retrieved February 12, 2010, from
www_osra,org/2001/bartlet] pdf

Attach a brief proposal of your research study explaining the important methodological
features of the study (e.g., sampling methods, assesément tools, how confidential
information will be handled, data analysis procedures, etc.). If you will be using a survey
instrument, please enclose a complete copy.

TV. Results

What is the anticipated value of this research?
These assessments are intended 1o reflcet a student's mastery and determine their strengths and weaknesses;
therefore it is important to discover which method of testing, paper-pencil or computer-based would be most
beneficial to each individual. Since the end of course testing will be part of accountability, under No Child Left
Behind, and serve as an evaluation of curriculum; students should take the test in the manner that will provide
evidence of true mastery of the conteat so they will be evaluated in a manner that best serves their learning style. [f
studepis with certain GPAs do better on computer-based or paper-pencil testing, should they then be tested in that
manner?

V. [F YOU HAVE EXTENDED CONFIDENTIALITY, NAMES MAY BE OMITTED FROM THIS ITEM.

Have you conducted research in other schoel systems?
N/A

; Please name:

Are other school systems involved in this rescarch? Yes

Please name: _Parkway School District

VL. UPON COMPLETION OF THE RESEARCH, YOU WILL BE REQUIRED TO SUBMIT TWO COPIES OF
THE REPORT (OR SUMMARY).

A MEMORANDUM INDICATING PROCEDURAL PROBLEMS, UNUSUAL EXPERIENCES,
RECOMMENDATION, COMMENTS AND OBSERVATIONS WOULD ALSO BE WELCOMED.

Thegnems an be expecte : (date): May 2011
n_&Q) b w(&‘\w\g‘ 3)30}12)

1
(Signature of Applicant) (D{atc)
2) Pr. Vicki Hedges Oldanj Lindenwood Universi
(PRINT pame-ufinstitutional advisor, (Tnstitution) Y
P}{essm‘ T i / ‘ .
o Ut SHY M 3026 2F2/
(Signature of advisor, professor or supervisor) (Office Telephone)

C:\Users\Vicki\AppData\Loca\Temp\Rockwoods Data Request-1.doc
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Brief proposal of research study as requested above:

Methodology/procedures:

* Application will be made to Parkway and Rockwood School Districts to obtain data.

* The data requested will be all United States Government end of course exam scores for the 2009/2010
school year.

* For each exam score the student’s matching GPA will be requested.

* No student names will be required.

* The data will be requested broken down by No Child Left Behind subgroups.

* Quantitative statistical analysis will be done to test the hypothesis.

* Data will be stored on computer until the completion of the dissertation at which time it will be deleted
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Vitae

Barbara Alice (Binder) Ryan earned her Bacheloirt$ degree from the
University of Missouri-St. Louis, with a major iro&8ology and a minor in Psychology,
in 1970. After working for Ralston Purina Compday 10 years, her last role as
Research Librarian, Mrs. Ryan took some time offéa stay-at-home mom. She then
returned to the workforce in the Parkway Schooliiisin various capacities including
principal’s secretary, substitute teacher, andniegcassistant for 10 years, during which
time she returned to school to earn her teachirtgication. She completed coursework
toward teacher certification at the University ofskburi — St. Louis in 2000.

For the following 12 years, she worked as a clasarteacher at Parkway South
High School and for four of those years as a S&tiatlies department chair. She has
presented at state and national Social Studiegmamtes, served on many district
committees, and sponsored numerous student orgamzancluding Senior Class, Key
Club, Special Olympics, Renaissance, and YouthdweBxment. During this time, Mrs.
Ryan earned her Master of Arts in Educational Adstiation in 2006 from Lindenwood
University and her anticipated graduation date ftondenwood University’s Doctoral

Program in Instructional Leadership is May, 2013.
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