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ABSTRACT 

The mathematics achievement scores of a group of 

s tudents were compared over a period of three years t o 

determine if there were differences in the achievement o f 

racial and gender groups. 

Descriptive data were compiled and charted to identify 

differences in achievement level and achievement gain s . Mea n 

and median natio nal percenti l es and national quarti les we re 

compared. 

Results suggest the e xist e nce o f dispar i t y i n 

achievement between racial groups and are inc onclusive 

regarding disparity in achievement gains . Results s uggest 

that both the achievement levels and the achievement gains 

for these students were greater in the area of mathematics 

computation than in the area of mathematics c o ncepts and 

application . The results indicate that the scores o f t he 

Caucasian students in the study more closely reflected the 

normal distribution across national quartiles than did the 

scores of the African American students in the study. 
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CHAP TER 1 

Introduction 

As t h e natio n enters the ne w millenn ium , educationa l 

resea r chers are c a lled upon to eva luate the degree to which 

the educationa l s y s t em of the Unite d States has met the goa ls 

for the yea r 2000 as established in Th e Nati o nal Educati o n 

Goals Report: Bu ilding A Nation o f Lea r ner s (199 1 ) . Paramou n t 

i n the quest fo r a wor l d - class educational system is the goal 

that " . .. e v e ry school in Ame r ica wil l ensure t hat al l 

s tudents learn to u se their minds well , so they may be 

prepared fo r re s ponsib le cit i zenship , further learn i n g , and 

p r oductiv e emp loyment in o ur modern e c ono my" (The Na tiona l 

Education Goa l s Panel , 1993) . Inherent i n this goal i s t he 

belie f t h a t a ll c h ildr en can achieve at higher leve l s a nd 

tha t the d i s tr i but ion of s tudents ' scor es ; r ega r dless of 

gender , race , socio -eco nomics , l ang uage , o r e t hn icity , should 

reflect the normal dis t r ibution of scor es of the p opu l at ion 

a s a whole (The Nationa l Education Goa ls Panel , 1 993) 

Historically , d isparity ha s b een f oun d i n t he 

p e rf o rmance of ethnic and gender g roups of stud e nts on 

standardized a ssessments , and there e x ist s considera b l e 

d e bate among r e searche rs as to whether any progres s has been 

made toward clos ing achievement gaps . Reports based up on 

a nalys es of data f r om the National Assessment of Educat i on 

Prog r ess (NAEP) c ite improvement in al l racia l -ethnic group s 

a nd at al l grade level s bet ween 1973 and 1992 and conc l ude 



that the achie vement gap is indeed closing as a result of 

greater gains among African American and Hispanic students 

than among White students (Tate , 1997) . 
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Other resea r che r s find evidence to be less conclusive 

and report that the gap is narrowing only for African 

Americans on items requiring mastery of low- level and basic 

skills (Secada , 1992) . While causes for such disparity have 

yet to be conclusively identified, it is evident that 

bridging the achievement gap between Whites and minorities is 

o ne of the greatest challenges facing schools and school 

systems as they see k to meet the educational goals 

established fo r the ne w millennium . 

Another concern regarding achievement disparity is the 

gap which has been found to exist bet ween the achievement 

levels of males and females , especially in the areas of 

science and ma thema tics . Gender gaps in achievement have 

generally been found not to exist in the early grades but to 

emerge i n mi ddl e o r h igh schools and to impact significantly 

the cou r se s e l e ctions and occupational choices of females. 

Surpri singly, st ud i e s regarding gende r diffe r ences within 

rac es are rarer than s tudies s pecific to ge nder o r r ace. 

The first step in addressing the c hallenges of 

e ducational reform and in evaluating the effectiveness of 

i mprovement efforts is to establ i sh a c l ear unders t anding of 

the progress which has been made in narrowi ng the a c h ievement 

gap within individual schools and school systems across t he 

nation. The state of Tennessee has made a considerable 



investment in the p r ovision of assessment inst r uments to 

col lect student performance data . These assessments 

collectively a r e known as the Tennessee Comprehensive 

Assessment Progra m (TCAP) . One specific TCAP test is the 

achievement test developed by CTB / McGraw Hill which is 

administered each spring to students in grades three through 

eight . 
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Mandated by the Tennessee Ge nera l Assembly through the 

Education Improvement Act o f 1992 , the state adopted a model 

for data analysis developed by Dr . Wil liam Sanders of the 

University of Te nnessee to determine the progress of student s 

and the extent to which schools and teachers contribute t o 

that progress (Bock , Wolfe , & Fi s her , 1996) . This model is 

known as the Tennessee Value - Added Assessment System (TVAAS) 

and is t h e backbon e of Tennessee ' s accountability repo rt , the 

21st Cen t ury Report Card , which is published for each school 

system a nnually . Rep o r ts of school and system progress based 

upon TVAAS data are p r ovided to local school systems annually 

by the Departmen t of Education . These reports provide 

valuable info rmat ion regard ing the o ve r all achievement gain s 

of students within a sys tem o r school . Systemwide student 

da t a and data specific to eac h sch oo l is ava i l ab l e f r om the 

s tate on computer disks. These data can be d i saggregated in 

o rder to study performance trends and t o identi fy d i sparities 

among schools and groups of students. Instructional 

supervisors in most school systems do not have the t ime a nd 
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t ra i ning needed t o ext ract the d a ta a nd to do the statist ica l 

procedures needed fo r the scientific ana l yses o f these da t a . 

The t r ue litmus test of the improvement o f a s c hool 

s ystem is not its relative stand i ng a mong other systems i n 

the state and na tion b ut t he improv eme n t of its students ' 

pe r fo r ma nce o ve r time (Sande r s , 1993) . According t o Tennessee 

Code Annotated " Th e goal is for all school di s trict s to h a ve 

mean gain f o r each measurable academic sub j e c t wi t hin each 

grade greater t h an or equal to the gain o f the national 

no rms " (TCA 4 9- 1 - 601) . The TVAAS model i s based upon t he 

p r e mise that e d ucational effective ness should be j udge d , not 

b y t he score a s tuden t ma kes o n a single test , but by t he 

amou n t o f ga i n t he student makes fro m year t o year (Bra tton , 

19 96) . By e mphasiz i ng the amoun t of gain made , rather than 

t he perfo r manc e level of stude nts , t hose factors whic h ha ve 

bee n d e termined to i n fluence a c h iev ement level s within 

syst ems , i . e ., rac i a l c o mposit i o n a nd socioe con omic leve l s , 

c an be mi nimi zed . Three - year anal yses of TVAAS d a ta have 

s hown con clusively that racial c omposit ion i s not a r eliab l e 

predictor of a c h ievement gains o f a school o r school system 

(Bratton, 199 6) . The TVAAS developers have c o nc l ud ed tha t a ll 

students, r egardless of curren t level of a c hievement o r ot her 

factors, can make equa l achievement ga ins i f they have 

a ppropriat e instruction (Sande rs & Ho r n , 1994). Systems which 

a re serious in their effor ts t o i mprove the education o f al l 

stud e nts must look close l y at the achievement gains o f 

t ypi cally underserved and underac h iev i ng student s as t hey 



make decision s regarding the effectiveness of past efforts 

and the di r ection of future endeavors. 

The median national percentile scores of Robertson 

County students on the TCAP achievement test have 
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historically been slightly above the national average and 

almost identical to the state ' s scores in every subject area 

and at every grade level , including mathematics which tends 

to be consistently the lowest area of achievement. Data 

indicate that the average percentile for each grade level two 

through eight has remained relatively stable over the last 

four years , with average percentiles in 1998 ranging from 62 

in grade 2 to 53 in g r ade 5 (21st Century Report Card , 1 998) . 

In 1997 - 98 , median national percentiles in mathematics ranged 

from the 52nd percentile in fifth and seventh grades to the 

56th percentile in fourth grade . Three - year average 

achievement gai n s during the period 1996 - 1998 in mathematics 

were not significantly different than those of the national 

norm gain at 98.3 % (21st Cen tury Report Card , 1998) . 

The average median nat iona l percentile for eighth grade 

students in Robertson County in 1998 was 55, an improvement 

o f 5 percentile points when compared to eighth grade students 

in 1991-92 but 8 percentile points below the average median 

national percentile of 63 for this same group as seventh 

graders. These students constitute the population from which 

the sample for this study was derived. 

The purpose of this study was to examine the three-year 

achievement data in mathematics of the students in the 



county who were seventh graders in 1997 {a) to determine the 

level of disparity among the performance scores of students 

when data were disaggregated by race and gender , and (b) to 

analyze the achievement gains of each group to determine if 

students made equal gains in achievement . 
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Three years of archival data (95-96-97) from the 

Tennessee Comprehensive Assessment Program achievement test 

were complied and charted for all county students who were 

seventh graders in 1996- 97 . This three-year period wa s 

selected because of a change in the form of the achievement 

test in 1998. The median national percentiles and the normal 

curve equivalences for both subtests of mathematics were 

charted and compared for each of four groups ; White males , 

Black males , White females , and Black females to determine if 

achievement disparity were evident among the groups. 

The mean and median scale scores for the three-year 

period were charted for each group to determine achievement 

gains . The cumulative gains of all groups were then compared 

to determine if there wa s disparity among students ' gains 

during this period. 

statement of the Problem 

Studies have historically i dentified disparity between 

the performance scores on standardi zed achievement tests of 

Whites and minorities, especially in mathematics. Al though 

several factors have been found to have a significant impact 

upon the performance of minority students, no conclusive 

results have provided direction to educators in order to 
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reduce the disparity . Yet , national reform efforts and 

national education goals call for a narrowing of the 

achievement gap between Whites and minorities and for a 

distribution of achievement scores for minority students 

which more closely approximates the distribution of scores 

for the population as a whole (National Education Goals 

Panel , 1993) . Local boards of education and community leaders 

faced with funding educational reform demand results as 

evidenced by improved test score performance. Schools and 

school systems desiring to make significant improvements in 

their educational programs are frustrated by their apparent 

powerlessness , both to understand why the disparity exists in 

test scores and to impact significantly the influence of this 

phenomenon . 

Importance of the Problem 

The Un ited States is a significant part of a global 

marketplace whi ch requires its participants to possess 

mathematical skills and understanding far beyond the basic 

computational skills of a 20th century education . During the 

20th century, Caucasians represented the overwhelming 

majority of the populat ion in the United States ; however , the 

2 1st century is anticipated to see significant changes in the 

makeup of the population of the country (Riche & Pollard, 

1992). In order to continue to improve the present economic 

status of the United States and ensure a bright future, all 

Americans must be equipped with the skills and knowledge to 

live successful, productive lives in the new millennium. 
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Relat ionship of the Study to this Problem 

Dispa r ity in achievement among racial and gender groups 

contributes sign ificantly to poor overall achievement levels 

of students in mathematics nationwide . In order to close the 

gap in performance on standardized tests between White and 

minority students , one trend must be e v ident : Minority 

students must ma ke achievement gains annually which equal o r 

exceed those of their White counterparts . To determine the 

efficacy of schools in reducing disparity , researchers must 

analyze both the performance levels and the achievement gain s 

of groups of students . 

A descriptive study based upon observational data wa s 

conducted to compare , not only the achievement levels o f f our 

groups of students : White males , Black males , White fema les , 

and Black females , but also to compare the achievement ga i n s 

o f these students over a three-year period of time. Findings 

from this study will help educators in Robertson County to 

evaluate the effectiveness of their mathematics program in 

producing equitable achievement gains among all students. 

Preview 

Th is des c riptive study involves t he collection , 

compilat i on, and analysi s of syst emwide arc h iva l d a ta using 

t he TESTMATE computer progra m d e velop e d b y CTB/McGraw Hill . 

Data were d isaggregate d acco r ding to race and gender and only 

gro up data were used in t he s tudy. Data were obt a i ned from 

a ll s tudent s in Robert s on County who we re sevent h graders in 

1997 and who took the TCAP a c hievement te s t i n grade s five , 
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six , and seven . The fifth , sixth , and seventh grade mean and 

median national percentile scores and scale scores for 

mathematics computation and mathematics concepts and 

application were generated f o r each group: White males , Bl a c k 

males , White females , and Black females . Three years o f 

s c o res were c ompared in o rder to inc rease the va l id i t y and 

reliability of the study . 

Research Ouest i ons 

The problems to be investigated wil l be guided b y the 

following questions : 

(1) Is there a discrepancy in the achievement levels in 

mathematics among male and female , White and mino rit y 

students in Robertson County? 

(2) Are all groups of students achieving at the s a me 

rate? 

(3) Is there a difference in the achievement leve l s and 

gains of students in mathematics computation as c ompared to 

mathematics concepts and application? 

Hypotheses 

Hypothesis I: There will be no difference found in the 

achievement levels among the four subject groups: White 

males, Black males, White females, and Black females in the 

areas of mathematics computation and mathematics concepts and 

application. 

Hypothesis II; There will be no difference found in the 

cumulative achievement gains among the four subject groups : 

White males, Black males, White females, and Black females in 
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the areas of mathematics c t · 
ompu ation and mathematics concepts 

and application . 

Hypot hes is III: The r e will be no difference found within any 

group between the cumulative gains in the area of mathematics 

computation and the area of mathematics concepts and 

application . 

Hypothesi s IV: The percentage of students from each of the 

subject groups ; White males , Black males , White females , and 

Black females found in each national quartile will 

approximate the no r mal distribution of the national 

population as a whole in mathematics computation and 

mathematics con cep ts and application . 

Assumpt ions 

The followi ng assumptions were used during the study: 

1 . Since o n ly those students who took the test in all 

three yea r s were i n cluded in the sample , the groups of 

students f r om wh ich the scores were obtained were adequately 

stab l e o ver the three- yea r p e r iod to assure validity and 

r e l i ability o f the sample. 

2. The scores on the Tennessee Comprehens i ve Assessment 

Program achievement tests are t rue reflectio ns o f s t ude nts ' 

ability, and discrepancies in scores represent true 

discrepancies in academic achievement. 

3. Student gains as determined by increased scale scores 

represent accurate measurements of students' a c hievement 

gains and are reliable indicators of students ' progress o r 

lack thereof. 



De-l i mitations 

This study is limited to students who were in the 

seventh grade in Robertson County in 1996- 97 and who 

iden tified themselves as eit her White or Black on test 

demographics . St udents who iden tified themselves as other 

minorities were e xcluded from the study. 

Limitations 

11 

The scope of this study is limited to information 

regarding the level o f perfo rmance and the gains of a group 

o f seventh grade students in Robertson County . Although data 

from the total population of White and Black students were 

extracted , some students ' scores were eliminated on the 

computer p r og r am due to inaccurate coding of ethnicity on the 

demographic portion of the test booklet or due to the absence 

of scores for one or more years . Therefore , the stability of 

the sample population selected was not affected by student 

transfers , reten tions , and absentees . The size of the sample 

and t h e use of t hree years of data prov ided i ncreased 

validity of t he r esu l ts . 

Definition of Terms 

1 . Blac k: Af ri c an American race . 

2 . Di s parity: The degree of difference or inequality between 

standardized a c hievement test scor es. 

3. Ethnic/ethnicity: 

c ul t ure, or language. 

4 . Gender: Sex 

Distinctive of a particu l ar r ace , 
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5 . Mean Scale Score: 
"These are the numbers that correspond 

to the 50th percentile (nationally)" (Bratton , 1996 , p . 7) . 

6. Mean Scale Score Gains: "The numbers that represent the 

scale score points required to maintain the same percentile 

rank when moving from the end of one grade to the end of the 

next grade" (Bratton , 1996 , p . 7) . 

7 . Median National Percentile : The natio nal percentile whi c h 

corresponds with the middle score in an array . 

8 . Minority: Students other than Caucasian . 

9. National Norm Gain: The amount of gain from year to year 

by the national sample. 

10. Race / racial : Any group of people having common 

characteristics , habits , appearance , etc. Fo r the purpose o f 

this study , race will refer to African American and Caucasian 

or Black and White . 

11 . Socio- economics : The level of affluence of a student o r 

group as a whole . In the school setting , socio- economic level 

is most often determined by the percentage of students 

qualifying fo r f re e o r reduced lunches under the School 

Nutri t ion Pro gram gu i de lines . 

12 . Va l ue-added Assessment: " A s t a ti s tica l system for 

e ducat i onal outcome assessment which use s measures of student 

l earning to enable the est ima tion of teacher, school , and 

s chool district statist i cal di s t ributions ... " (TCA 49 - 1- 603) 

13. White: The Caucasian race. 
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Summary 

Racial /e t hnic and gende r d i s par1.'ty · h 1.n mat ematics is a 

critical issue in the educational improvement efforts in the 

United States . Nat1.'on l l h a goa s ave been established for the 

21st century which include reducing the achievement disparity 

among students a nd producing a score distribution for all 

student groups which mo r e closely approximates the 

distribution of the population as a whole. 

The Te nnessee General Assembly , through the collective 

use of the Te nnessee Comprehensive Assessment System and the 

Tennessee Value - Added Assessment System, has provided a 

mechanism to e valuate the degree to which local school 

systems a r e meeting Tennessee 's e d uca tional improvement 

goals. All school systems are cha r ged with using the wealth 

of d a t a a vailab l e to conduct ongoing studies to analyze the 

p r o gress of i nd i v iduals and groups of students , to address 

achievement gap s which exist among students , and to have 

achie v e men t ga i ns which equal or exceed national norm gains. 

Th i s s t udy was d es i gned to examine longitudinal data to 

determine if there is evidence o f rac i a l o r g e nde r di spar ity 

within a group of students in Robertson County , to compare 

t he achievement gains among four groups of students t o 

determine if groups are making equitabl e ga i ns , and t o 

examine the distribution of students in each group across 

national quartiles to determine if the distribution in 

Robertson County approximates the normal distribution. 



CHAPTER 2 

Review o~ Literature 

Introduction 

National studies o f the 1970s and 1980s consistently 

r e ported the underachievement in mathematics of Ameri c an 

s tudents and resulted in numerous publications which f o r etold 

a decl i ne in the world prominence o f the United States , and 

s tated that Americans' lack of competence in mathematics had 

made the nation especially vulnerable in a techno l ogica l , 

global economic society. In 1983 , A Nation at Risk proclaimed 

the vulnerability of the United States ' world prominenc e du e 

to the inadequacy of its educatio n system to prepare i t s 

students to compete with students of other nations and i ssued 

a call for educational reform in the United State s . A 

prominent concern was the need for increased proficiency i n 

science and mathematics. In 1989 , an education summit in 

Charlottesville, Virginia resulted in the National Educati on 

Goals , which established significant challenges in 

mathematics for the year 2000 (National Education Goals 

Report, 1991) . At the same time, the National Counci l of 

Teachers of Mathematics (NCTM) established Curriculum and 

Evaluative St andards aimed at making substantive changes in 

mathematics education which would result in improved and more 

equitable achievement among all of America's students. The 

council concluded that mathematics competency had become 

" ... a critical f i l ter for employment and full participat ion 

in our societyn (NCTM , 1989 , p . 4) • 
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In 1991 , the National Ed · 
ucation Goals challenged United 

States students to be" 
first in the world in science and 

mathematics achievement . .. " by the beginning of the 

millennium (National Education Goals Report , 1993). 
new 

By 1996 , it appeared that American students were indeed 

answering the challenge to improve their competence in 

mathematics. All groups of students were po sting gains in 

mathematics as measured by achievement tests , were taking 

more challenging mathematics courses , had raised their 

educational aspirations , and had increased their enrollment 

in college mathematics courses. However , the disparity whi c h 

had historically existed between the mathematics achievement 

of White and minorities had decreased only slightly (U.S. 

Department of Education , 1996) . 

Some of the most widely researched issues in educatio n 

are those which deal with student achievement and the fact o rs 

which lead to extreme variance in performance as measured by 

standardized a chievement tests . No more perplexing issues 

exist than t h o s e related to racial/ethnic disparity . Studies 

focuse d on evaluating t he Ame r ican educational system ' s 

success in bridging the ga p b e t wee n t he a chievement levels of 

Wh i te and Black students have proli fera ted wi t h i n research 

journals s i nce the 1954 Brown vs. Board of Education decision 

a ffirmed that segregated s c hools contr i b uted t o t he 

a c hievement gap between African Americans and Caucasian s . 

(Walker & McCoy, 1997). 
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Conside rable discussio n h 1 as a so been given to the is s ue 

of gender equity, especially in the areas of science and 

mathematics ; however, limited attention has be · en given to the 

issue of disparity bet ween the genders within raci'al groups. 

This revie w of the literature includes an inves t igatio n 

o f (a) the historica l perspective o f racial and gender 

d i sparity in mathematic s achievement , (b) recent finding s 

regarding the status o f t he achievement gap in mathemat ics by 

ra c e and gender , (c) fact o rs relating to racial and g e nder 

disparity , and (d) findings related to the effectiveness of 

educatio nal initiatives and polic ies in improving the 

achievement of students in various racial and gender g r oup s . 

Historical Perspective 

Ethnic disparity in achievement has been investigat ed 

for decades and from tho s e investigations have emanat ed 

theories of both causal factors and appropriate interve ntions 

t o rectify the inequities . Lan s a and Po tter (1 984) desc r ibe 

the development of causal theories fro m the early 1 950s t o 

the early 1980's beginning with the Environmental Theo ry f r om 

wh ich subsequent variat ions have evo lved . Those who subscr i be 

to the Environmental Theory were divided i nto two groups : 

those assigned responsibili ty for achievement disparity to 

the school and those who assigned responsib ility to the home 

and family. Those who bel ieved school-related factors 

contributed most signific antly to the problem proposed that 

the integration of schools would create a more c u lturally 

stimulating and equitable learning environment for all 
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students . Th i s b e lief prompted t he Brown vs 
Topeka decis i on 

o f 195 4 wh ich b e lied the theor y of separate but equal schools 

and resulted in the busing o f students to integrate schools 

and assu r e equit a ble lea r ning env iro nments . 

In the 1960s the theory of Cu l tura l Depr i vat ion was 
b a se d upo n the P i agetian theo ry that l a c k o f appropriate 

stimulat ion in the ear ly years r esulted in a weak frame wo rk 

fo r f u t u re learning. Th i s theory , a d e r i vation of the 

Envi r o nmental Theory , suppo rted the earlier hypothesis that 

home and family issues were predomi nant fa ctors i n student 

ach iev e ment . The natio n re s p onded to a c a ll f o r compensat o ry 

pro grams to e n rich the l earning oppo r t un i t ies fo r students 

whos e ho mes f a iled to pro v i de adequate stimulat ion i n the 

e a r ly years to d e velo p the intellec t ua l s k ills needed f o r 

sch oo l s uccess . La n sa a nd Po tter {1984) cont e nde d t ha t 

compe n satory progra ms engende r ed by the Elementary and 

S e con da ry Ed uca ti on Act o f 1965 were in respo nse t o the 

Cultural Depri vation movement . 

The find i ngs of Co leman et al ., {1966) continued to 

s uppor t those who insisted tha t t he home and family we r e the 

most in f luential fa c tors i n school achiev eme n t . Co leman 

disputed the idea that compe n s a tory e ducation programs were 

like ly to produce signific ant i mpro v e me n t i n achi e vement 

di s parity since suc h interventions c ou l d no t r e me d iate innat e 

dif f erences. 

Lansa and Potter {1984) ident ified t he Ge netic The o ry 

proposed by Jensen (1969) as the next signific ant c a usative 



theory to eme rge. Jensen ' s work concluded that the 

achievement disparity between Whites and Blacks was the 

result of genetic factors resulting in superior average 

intelligence of the White subjects . Consequently , Jensen 

dismissed earlier interventions as ineffective and unlikely 

to produce the desired result of reducing the achievement 

gap . 
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More recent research disputes the Genetic Theory but 

finds that despite equal innate intelligence and basic 

ability to understand mathematical concepts and processes 

(Stiff & Harvey , 1988) from about the age of nine , the level 

of achievement of Black students has consistently over time 

measured significantly below that of their White counterpar ts 

(Oakes , 1988 ; Secada , 1992) . 

With the 1970s came the emergence of the Cultural 

Difference theory wh ich identified the need for school 

climates whic h r ecognized and reflected cultural diversity o f 

students . Without assigning responsibility for lack of 

achiev ement , the Cultural Difference theory sought to improve 

the e ffectiveness of the interaction between home and school 

in order to advance the a c hievement of minority students 

(Lansa & Potter, 1984). 

During the 1980s and 1990s, the Effect ive Schools 

research (Edmonds, 1979; Lezotte, 1989) enumerated school , 

c lassroom, and teacher factors which were found to have an 

impact on student achievement. The i ssues surrounding 

classroom environment and teacher effectiveness have 
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degree 
testing the 
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the basi s for numerous research models 

to which s chools contribute to student 
achievement in 

general and ethn ic disparity more specifically . In addition , 

studies investigating previously identified causal factors 

such as socio- economic stat us , family composition , innate 

intelligence and ability to learn , motivation , student 

aspiration , and parental expectations continue to permeate 

the literature . 

Sizemore (1990) , in his o wn historical perspective , 

categorized theo r ies relating to the achievement gap 

similarly to those identified in Lansa and Potter . Three 

theories dispeled the Effective Schools research and focused 

on factors r elating to genetics , cultural deprivation , and 

familial inadequacies , while t wo other categories focused o n 

school and societal issues . 

Adams a n d Singh (1998) used a non- experimental , 

multi - equation d esign to investigate factors which were 

hypothesi z e d to ha v e direct or indirect effects on academi c 

achiev eme n t of African Ame r ican tenth grade students. Data 

from 1 , 76 6 s tude n ts who we r e 8th grad e r s in 1988 and 10th 

graders i n 1990 and who completed NELS s u r ve y s i n 1988 and 

1990 were used to determine the r e l atio nsh i p a mong eight 

e ndo genous variables; prio r achieve ment of s tude nt s , 

students ' perceptions o f t he s c hoo l environment , students ' 

pe r cept ions of teac hers and t eac hing , p a r e nta l asp irations 

fo r students , parental invo lve ment , student asp i ration s , 

s tudent motivation , and a c h ievement and the t wo exogenous 
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variables of gender and socio- economi'c 
status. The 

researchers found" ... socioeconomic status 
, prior academic 

achievement , and students ' perceptions of teachers and 

teaching quality . . . to have significant effects on 

achievement" (p. 48) . The factor identified by this study as 

having the greatest impact on the achievement of African 

American students was their previous level of academic 

achievement indicating that " ... patterns of achievement are 

crystallized during earlier schooling ... " (p. 62) 

Adams and Singh found a" ... significant path to 

exist bet ween students ' perceptions of teachers and teaching 

and their achievement" (p. 58) . Citing the work of Clark 

(1991) , Cool and Keith (1991) , Keith and Benson (1992) , and 

Keith and Cool (1988) , Adams and Singh explained teacher 

effect and its impact on achievement . "A significant teacher 

effect means that when students perceive teachers as caring 

about them and as giving them praise for their efforts, and 

when they perceive the quality of instruction as good , 

students are likely to be high achievers" (p. 58) . 

The results of this study are compelling not only 

because of the direct relationships found but a lso because of 

the lack of significant effect found in areas often suggested 

as causal factors of underachievement, such as parenta l 

expectations and the level of parenta l involvement . The study 

found that neither parental aspirations for their children 

nor parents' level of involvement had a significant effect on 

their subjects ' achievement. Likewise, neither the students' 
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Oaspirations nor their level of motivation were f d 
oun o have 

a significant effect after controlling for other variables . 

Kohr et al ., (1989) used longitudinal data from grades 

five , eight , and eleven from the Pennsylvania Educational 

Quality Assessment Program to study achievement differences 

by race and socio-economic status . Not surprisingly , 

differences were found for race and socio-economic status 

across the grade levels with White students consistent l y 

scoring higher than Black students . This study wa s able t o 

control the variables sufficiently to conclude that the 

obse rved differences by race were not confounded by socio

economic factors . Neither were the differences found in 

socio-economic groups confounded by race . 

Donna Ford (1993) conducted a study to determine he 

importance of family values on the achievement of Black 

students and found such variables as parents' level of 

education, occupation , employment status , and family 

composition , including the presence or absence of a father , 

had little impact on achievement of adolescents. The study 

did find, however, that Black students who perceived that 

their families believed school and gifted programs to be 

important were more positive toward school and a c h ievement . 

Lareau (1987) concluded that children of well-educated and 

economically successful parents do better in school because 

their parents are more likely to know what schools expect 



and are bette r a ble t o help their children meet those 

expectations. 

A structural model was u s ed by R ld eyno sand Walberg 

(1992) to det ermine the links among · bl varia es affecting 

mathematics achiev ement and mathematics attitude . Data was 

obtained from 3 , 116 adolescents from the Longitudinal Study 

o f American Youth and fr om t ea c her surveys and parent 

i nterviews. Results indic ated t hat prio r a chievemen t , 
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mo t i vatio n , prev ious atti tude , and home enviro nment were 

s ignific ant ind irect fact o rs affecting a c hievement , 

especially i n t h e middle sch oo l years. Mot ivatio n was more 

i nfluential a t t h is grade level tha n home enviro nment. The 

resea r che r s also f o und that the amo unt of content cove r ed in 

mathematics wa s an important factor as was student s ' 

perceptions of the teachers ' effec tivenes s . 

The Re l at i onship Among Race . Gender . and Achievement 

Lockheed, et al., (1985) studied the relationship o f 

race / et h n icity and gender to student perfo rmance i n middle 

school mat he matics and found that differences in achievemen t 

we r e more often related to race/ethnicity than to gender. 

Their findings also conclud e d tha t little resea rch had been 

f ocused on gender differences with in r a c ia l / eth nic groups and 

pointed to the need for more empiri c al st ud i e s i n this area . 

A review of the literature on gender differences in 

mathematics achievement conducted by Lede r (199 2) l ed to hi s 

conclusion that gender differences in mat h e matics a c h i e vement 

are neither consistent nor significant during the e ar lie r 
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years of school , but that differences at the high school 
level on standardized achievement tests are often found in 
favor of males . 

Kohr (1989) used three years of data obtained from the 

Pennsylvania Educational Quality Assessment Program to s udy 

achievement differences at grades five , eight , and eleven and 

fou nd no gender differences at any level . These results were 

consistent with previous findings a d f' gra es ive and eight , 

but were inconsistent with previous studies whi ch 

consistently found gender differences in mathematics at the 

high school level. 

Reduction in Achievement Ga~ 

Secada (1992) studied the mathematics achievement of 

students by race , ethnicity , gender , socio-economics, and 

language proficiency to determine if the achievement gap 

between White and minority students were indeed closing. 

Secada ' s findings indicated that improvement was evident only 

for Black students on basic skills items . Secada also noted a 

stronger relationship between socioeconomic factors and the 

performance of Wh ite students than wa s found among Black o r 

Hispanic students. 

Wi lliam F. Tate (1997) reported in his review of the 

literature of the past fifteen years that all racial /ethnic , 

socioeconomic, and gender groups showed improvement in 

mathematics performance and found that the a c hievement gap 

between White and other groups appeared to be closing on 

assessments of basic mathematical skills. He also found 
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that , alth ough the differences h b 
ave een relatively 

insignificant , the perf f 
ormance o males on such assessments 

has tended to be superior to that of females . Although these 

later findings are more promising than previous studies , 

statistical analyses still report significantly lower 

achievement levels in mathematics of African American and 

Hispanic students . Findings by Ogle and Alsalam , (as cited i n 

Anderson , 1997) indicate that although recent gains in 

achievement have been documented , African American and 

Hispanic students continue to score well below their White 

and Asian counterparts . 

National Assessment of Educational Progress analyses 

showed improvement trends among ethnic-racial groups between 

1973 and 1992 , but the level of improvement varied greatly. 

Overall , at ages 9 , 13 , and 17 , White students ' average 

mathematics proficiency improved 10 , 5 , and 2 scale score 

points bet ween 1973 a nd 1992 . Gains in scale scores for 

Afr ican America n students of the same age were 18 , 22 , and 16 

poin ts , re s pec tively (Mullis , et a l ., 199 4 ) 

Intervention Strate~ies 

Powell (1990) i nves t igated f a c t o r s a ssociated with the 

under-representation of Bl a c k stud e nts i n s c ien ce and 

mathematics and concluded that unde rach i evement and, 

t herefore, below average representation i n professions 

requiring expertise and advanced training in mathemat i cs and 

science, are the result of learned helplessness caused by 

repeated exposure to failure and uncontrol l able events. She 
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furthe r concluded that "learned h 1 1 
e P essness in mathematics 

and science becomes more profound as 

c hildren are exposed to high- density 

unco ntrollable noise" 

African American 

living conditions and 

(p . 296). One resolu t ion s uggest e d by 

Po well wa s to reduce o vercrowding and no ise in mathematics 

and s cience classrooms . 

Similar recommendatio ns are f o und in the c l as s - si ze 

r e search of Tennessee ' s Proj ect STAR , a l ongitudi nal s ud y 

s p o n s ored by the Tennes s ee General Assembly in 1985 t o 

d e termine the effect o f class s ize on ach i evement . Fi nn an d 

Ac hilles (1990) used mu l tivariate ana l ysis of variance a nd 

repeated measures of analys i s o f variance on me an sco r es for 

White and minority students in various settings and c la ss 

sizes . The researchers found that wh ile both Whit e and 

mino rity students achieved more in s mall reading c la sses , 

mino rity students benefited most fr om the smaller c l a sses . 

Although the achievement gap was significant at 28 . 8 points , 

the differential wa s considerably less than the 41 and 49 .4 

point gaps found in regular sized classes . 

Rodgers , Ri c hardson , and She rman (1999 ) studied the 

effectiveness of the Mathematics Enhancement Program (MEP) 

funded by the National Science Foundation i n St . Louis . The 

program consists of t wo component s , after-school tutoring f o r 

fourth through sixth graders and pre-algebra and algebra 

classes taught b y un iversity profes sors at the seventh a nd 

· 1 1 It i's a cooperative learning, hands-on, eighth grade e ves . 

and manipulatives-based program developed upon the philosophy 
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that the 
students is negatively 

impacted 

achie vement of minority 

in the upper elementary 
and middle school grades by 

limited access to challenging · 
curriculum and decreased 

interest in mathematics Post t t 
. - rea ment testing showed that 

65 % of the scores of t d 
s u ents receiving tutoring increased 

from Oto 11 %, while 25 % f h 
o t e students ' scores increased 

approximately 22 %. These results we re consi'stent 
across the 

t argeted grades. 

Similarly positive results were recorded for students in 

the seventh and eighth grade component of the MEP. Students 

in MEP scored as well as students selected for the classes 

through traditional exclusionary criteria. 

Janice Patterson (1989) set out to evaluate the impact 

of the educational reform efforts of the 1980s in improving 

the achievement of at-risk students , including mino ri t ie s . 

Data reviewed included the types of classes added a t the 

district level in response to increased mathematics 

requirements , the content and curricular expectations of the 

courses added, and teachers' feedback regarding the 

implementation of those courses . The study found that courses 

added were most often minimum competency or lowe r-level 

content courses in whi ch at-risk students were more likely to 

be enrolled. One of the more interesting findings of the 

study was the relationship between competency tests and 

curriculum. It was found that the curriculum in courses for 

at-risk students was likely to be determined by the content 

of competency tests and that competency-based curriculum 
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may not result in th 
e conceptual learning 

needed for success 
in more c ha lleng ing mathematics courses . 

Homogeneous grouping of students based 
upon achievement 

levels and perceived ability h h' 
as istorically been a topic o f 

considerable debate and the basis f , 
or extensive resea r ch . 

Mathematics has typically been subJ'ect t 
o grouping due to the 

perceived structure and sequential nature 
of the discipline 

(Ruthven , 1987) and because achievement in mathematics is 

most often pe r ceived to be associated more with students ' 

ability than with other factors. (Lorenz, 1982) 
Researcher s 

have found teachers to favor homogeneous grouping in 

mathematics but have concluded that homogeneous grouping of 

students actually contributes to disparity rather than t o a 

reduction i n the achievement gap (Slavin , 1988 ; 1990). 

Lin chevs k i and Kutscher (1998) compared the achievement 

levels of students placed in heterogeneous and homogeneous 

group s in three related studies to determine t h e impact o f 

grouping o n achievement and concluded that homogeneou s 

grouping con tributes to , rather than decreases , the 

achiev e me n t gaps amo ng performance groups . The study found 

that t h e achie vemen t levels of average and lower performing 

stud e n t s with i n the heterogeneous classes showed significant 

gains whereas the impact on the higher achieving students was 

i n s ignificant. The r esear c hers concluded that increases in 

the gap b e tween achie v e ment leve l s of students in homoge neous 

cla sses is the result of a decrease in the achievement of 
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lower functionin g students rather h 
tan an increase in the 

achievement of students placed in higher 
ability groups . 

Oakes 
(1988 ) found that disproportionate numbers of African 

American student s are found in 1 
ower ability tracks and that 

tracking has seriously limited the opportunities of 

Americans to participate in higher level mathematics 
African 

courses. 
Stringfield and Herman (1997) reported on programs, 

reform efforts , and school factors which have been found to 

have a positive impact on the achievement of educationa lly 

disadvantag ed s t udents . These researchers found that unlike 

traditional pullout programs such as Title I (Madden & 

Slavin , 1989) , the most successful pul lout programs provide 

one - on-one tutoring and computer assisted instruction. 

Several succe ssful programs , such as Success For All and 

Readin g Recov e r y , utilize high ly focused tutoring models . 

These researchers also found that districts ' attempts to 

restructure education which failed to achieve positive 

outcomes have generally resulted from poorly conceived and 

unreliably implemented programs and strategies . They 

con clud e d that when Af r ican Amer ican students a r e provided 

with quality educational programs beginning at preschool , 

wh ich are consistently implement ed within a ppropr iate 

they Ca n achieve at levels at least edu c at ional structures , 

equal t o those of White s t udents. 



CHAPTER 3 

Research Methodology 

Sub jects of the field Study 

took 

This study included all students in Robertson County who 

the mathematics subtests of the Tennessee Comprehensive 

Assessment Program (TCAP) achievement test in fifth grade in 

1995 , sixth grade in 1996 , and seventh grade in 1997 and who 

coded themselves as either White or Black o n the demographic 

data portion of the test booklet . Only those students who 

took the tes t in all three years were included in the sample . 

A total of 503 students were included in the sample ; 

including 226 White males , 210 White fema l es , 3 7 Blac k males , 

and 30 Black females. Students who were coded as "other 

minority " we r e e xcluded from the study because the size of 

that popula t ion was small in Robertson County and sufficient 

numbers o f s ub ject s were una va ilab le . The sample included 

stud ents of all socio-economic and ability groups , including 

gifted and other special education students . 

African Amer ican subjects represented 11 % of the total 

s ample. In 1997-98 , African Americans ma de up 10 . 6% percent 

o f the studen t population of Robertson Count y Schools. The 

s ample is a v a lid represent ation o f the racial composition of 

t he system . 



Procedures of the Field Stud~ 

The topic and description of the intended 
study were 

discussed with and approved by th · 
e investigator's graduate 

committee . Written permission t d 
o con uct the study was 

obtained from the director of h 1 
sc oo s . The investigation of 

the topic was sanctioned by the board of education as a 

timely and necessary study in an on -going effort to imp r ove 

instruction for all students in the county. 
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Raw data were disaggregated in o rder to compare the 

mathematics scores of the four groups being studied ; White 

males , Black males , White females , and Black fema l es. Reports 

were produced which summarized the scores at the end o f the 

students ' fifth , sixth , and seventh grade years . Scal e 

scores, national percent iles , and normal c urve equ ivalents 

were generated for both the median and mean scores for each 

o f the four groups in the areas of mathematics computation 

and mathematics concepts and application . In addition , the 

number and percentage of students represented wi thin each 

national quartile were charted for three years for the 

subject groups. Finally, the cumulative gain during the three 

yea rs was computed for each group. 

Description of the Evaluation Instrument 

Systemwide archival data from the Tennessee 

Comprehensive Assessment Program achievement test was 

disaggregated and analyzed using the Testmate test-management 

software for scanning, scoring, and reporting a ssessments. 
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No student-identifiable information was produced in the 

disaggregation and analysis of data. Student data used i n the 

study were imported directly into the Testmate program b y the 

University of Tennessee Testing and Evaluation Center a nd was 

securely stored only on computers owned by the system. The 

confidentiality of all student-identifiable informat ion wa s 

pro tected by security procedures i n p l a ce wi t h i n the s c hoo l 

s y s tem . All security proce dures we r e f ol l o wed a s pre scr ibed . 



Presentation, 
CHAPTER 4 

Interpretation , and o · 
.1.scussion of the 

Data 

Introduction 

The purpose of this chapter is to present the findings 

o f the study as they relate to the null hypotheses presente d 
in Chapter 1 . 

Hypothesis I: 
There will be no difference f o und i n the 

achievement levels among the four subject groups ; White 

males , Black males , White females , and Black females in the 

areas of mathematics computation and mathematics concepts and 

application. 

Tables I and II show the mean and median scale sco res 

respectively and their normal curve equivalents for each o f 

the subject groups in mathematics computation. 

Table I 

Mean Scale Scores and Normal Curve Equivalents in 
Mathematics Computation 

White lules Black lulea 
Scale Score Normal Curve Scale Score Normal Curve 

1995 735 56 711 43 

1996 750 53 714 37 

1997 781 56 751 43 

White rem.al•• Black Females 
Scale Score Normal Curve Scale Score Normal Curve 

19 95 740 58 7 14 45 

1996 753 54 736 47 

1997 790 60 760 48 
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Table II 

Median Scale Scores and Normal Curve Equivalents in 
Mathematics Computation 

White Males Black Males 

Scale Score No rmal Curve Scale Score No rmal Cur:ve 

1995 736 5 4 719 44 

1996 750 50 721 37 

1997 770 51 7 5 4 44 

White Females Black Fema l e 

Scale Score Normal Cu rve Scale Score Normal Cur:ve 

1995 7 4 0 57 723 47 

1996 756 5 4 7 45 48 

1997 78 4 58 752 43 

Tables III and IV show the mean and median scale sco r es , 

respectively , and their normal cu rve equivalents for the 

s ub ject groups in mathematics concepts and application . Both 

set s of statistics were generated in order to determine i f 

any difference found wa s consistent with both the mean and 

median scores . A difference was found between the achievement 

levels of White and Blac k students in both mathematics 

computation a nd mathematics concepts and application across 

all three years . White students consistently scored above 

Black students i n both areas of mathematics, wi th the greate r 

difference appearing in the area of mathematics concepts and 

application . 
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Gender differences were less pronounced 
with female 

students of bot h races scoring above 
their male counterpar s 

in mathematics computation and Black 
females scoring slightly 

above Black males in mathematics concepts 
and application in 

t wo of the t h ree years studied White 1 , 
• ma es consistently 

outperformed White females in the area of mathematics 

concepts and applicatio n. 

The normal curve equivalents f o r the mean and median 

scale scores in both mathematics computation and mathematic s 

concepts and application were found to be consistently above 

the 50th national percentile f o r male and female Wh ite 

students and below the 50th national percentile for both male 

and female Black students . The differences in the mean 

achievement levels between White and Black males ranged from 

16 percentile points in 1996 to 13 percentile points in both 

1995 and 1997 . White females scored 13 percentile points 

higher than Black females in 1995 , 7 percentile point s higher 

in 1996 , and 12 p e rcentile points higher in 1997 . There was 

no indication foun d that the apparent achievement gap between 

t h is group of Whit e a n d Black students had narrowed 

significantly during the three- year period . 

The d ifferences found between the normal curve 

equiva l ents of the mean scores of White male and female 

s tude nts during thi s p e r iod were consisten t and sligh tly in 

f avor o f female s in mathe mat i cs computation and in favo r of 

males i n mat h e mat i cs concepts and application . 
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Black female students ' 
scores were only slight l y above 

those of Black males , except in 1996 . In t hat year , a 10 

percentile difference was observed in favo r o f Black females 

i n mathematics computation . The differenc e no ted i n that year 

was the result of a significant decrease in the scor es of 

Black males . A sizable decrease was also no ted in t he 

computation scores for both male and f e ma l e Whi te students . 

The median natio na l perc ent ile is t he de scr i pt ive 

s tatistic used by the state o f Te nne s see t o repo rt relative 

s tanding compared to the state and nat ion. Table V lists the 

median national percentiles in mathematics computat ion o f the 

subject groups . 

1 99 5 

1 996 

1 997 

Table V 

Median National Percentiles in 
Mathematics Computation 

White Black Whita Black 
Males Males rem.ales rem.ales 

58 40 63 44 

51 27 57 46 

52 39 65 37 

f o r White s tudents were The median national percent iles 

50th nationa l perc entile , while the consistently above the 

for Blac k s tudents we r e media~ national percentiles 



consistently below the 50th percentile . Percentile rankings 

in mathematics computation for males were 18 points higher 

f o r Whites in 1995 , 24 points higher for Whites in 1996 , and 

13 points highe r for Whites in 1997. Any decrease in 

disparity between male groups was the result o f a decline in 

the scores of White males rather than achievement gains of 

Black males , as illustrated in Chart I . 

65 

60 

55 

50 
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40 
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Comparisons of the median national percent iles (MNP) 

female groups show similar superior performance of White 

females as illustrated in Chart I . In 1995 , the MNP for White 

for 

fe males was 19 points higher. In 1996 , the difference was 

reduced to 11 points as a result of a decline in the score 

for White females and a slight improvement in the score f o r 

Black females. In 1997 , the disparity jumped to 28 points as 

a result of both improvement in Whi te female performance and 

a decline in the score for Black females. 

Table VI shows the performance of the sub ject gro ups in 

mathematics concepts and application using the median 

national percentile. Even greater disparity is evidenced by 

this data between racial groups , and some evidence of gender 

disparity is noted bet ween the scores of students in the 

White subgroup only , as seen in Chart II. 

1995 

1996 

1997 

Table VI 

Median National Percentiles in 
Mathematics Concepts and Application 

White Black White Black 
Nalea NAles Females Females 

66 3 0 5 4 30 

59 3 6 52 2 8 

59 24 56 2 9 
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White males outscored Black males by 36 p o ints in 1 995 , 

23 points in 1996, and 35 points in 1997 . Again , redu c tions 

in the performance gap wi thin the male group were the r esu lt 

of declines in the scores of White males . 

White females outscored Blac k females in concepts and 

application by 24 points in 1995 and in 1996 , and by 27 

points in 1997. The percentile rankings and the gap between 

the achievement levels of the two female groups were 

relatively stable over the three-year period. 

Hypothesis II; There wil l be no difference f ound i n the 

cumu lative achievement gains among the four subject groups ; 

White males, Black males, White females, and Black females in 

the areas of mathematics computation and mathematics concepts 

and application. 
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Achievement gains are illustrated in Table VII f o r both 

areas of mathematics . This table shows the year-to- year ga in 

and c umulative gain of the mean scale s co res o f t he 

s ubgroups . Gains are determined by the i n c rease in scale 

scores from year to year . Cumulative or total ga i n is t he sum 

o f the annual gains. 

Table VII 

Cumulative Gain in Mean Scale Scores 
Mathematics Computation and in Mathematics 

and Application 

in 
Concepts 

White Males 
Computation Co nc epts and Applic a tion 

1995-96 15 16 

1996-9 7 31 0 6 

Total Gain 46 22 

Black Males 

Computation Concepts and Applicat i o n 

03 12 
1995-96 

17 
1996-97 37 

29 
Total Gain 40 

White Fem.ales 
and Application 

computation Concepts 

13 14 
1995-96 16 
1996-97 43 

30 
Total Gain 56 

Black rem.al•• 
and Application 

Computation concepts 

10 
1995-96 22 

23 
1996-97 24 

33 
Total Gain 46 
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Table VIII illustrates the annual gains and tota l gains 
o f each subgroup using the median scale score. Value s given 
in this chart represent scale score point i ncrease s . 

Table VIII 

Cumulative Gain in Median Scale Score 
Mathematics Computation and in Mathematics 

and Application 

in 
Concepts 

1995-96 
1996-97 
Total Gain 

1995 - 96 
1996-97 
Total Gain 

1995-96 
1996-97 
Total Gain 

1995-96 
1996-97 
Total Gain 

White 
Computation 

14 
2 0 
34 

Black 
Computation 

02 
33 
3 5 

White 
Computat ion 

16 
28 
44 

Black 
Computatio n 

22 
07 
29 

Males 
Co ncepts a nd Applic ation 

10 
13 
2 3 

Males 
Conc epts and Appl ication 

26 
- 2 
2 4 

Females 
Con cepts and Application 

15 
1 7 
32 

Females 
Concept s and Application 

1 6 
1 4 
30 
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The r e is a considerable d1.'fference · 
1.n t he cumulative 

gain using the me a n sca le score and the c 1 t' · 
umu a 1.ve gain using 

the median scale score in both areas of mathematics . Chart 

III shows the comparison of gains of the mean and median 

scale scores for each subgroup in mathematics computation , 

while Chart IV provides a comparison of the gains in 

mathematics concepts and applicatio n. The gains of the mean 

scale scores were considerably higher for both areas o f 

mathematics , indicating a wi de range of scores. 

The differences found among gains for both the mean and 

median scale scores tended to be related more to gender than 

to race with females ' achievement gains surpas sing males' 

gains. 

of 

Chart III 

Of the Cumulative Gain Comparison 
the Mean and Median Scale Scores 

Mathematics Computation 
in 

• Cumulative Gain of Mean Score - Cu m u lative G ain of Median Score 

60 

50 

....... .. ........ ......... . ..... ...... ...... ·· ·· ··· ······ ·· •· .... . .... . ··· ···· •··· •····•·•· ···· ······· ········ ·•····•·········· ...... ......... .. 
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Comparison 
of the Mean 

Mathematics 

Chart IV 

a~~ ~:~ia~um~~:i!ve Gain 
Concepts and Appsl~ore~ in 1.cat1.on 
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■ Cumulative Gain of Mean Score ■ Cumulative Gain of Med ian Score 

4 0 ..... ···· ······ 

3 0 

2 0 

1 0 

0 
White M ales Black Males White Females Black Females 

Using the gains obtained fro m the mean scale score s , 

White female students accrued the greatest t otal gain in 

mathematics computation with 56 scale score po ints , whi l e the 

46 scale score point gain of Black females was equal to the 

gain of White males and 6 scale score points higher than that 

of Black males. Black females posted the greatest gains in 

mathematics concepts and application with a 33 scale- s core

point improvement , while the gains of White females and 

Black males were comparable at 30 points and 29 points, 

respectively . White males showed the least improvement in 

mathematics concepts and application with a t otal o f 22 scale 

score points. 
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Gender differences were evident i'n 
mathematics 

computation in both subgroups 
with White females gaining 10 

points above White males, and 

greater than Black males. 
Black females gaining 4 points 

When looking at the gains of h 
t e median scale scores 

the picture changes dramatically. 

still posted the greatest gains in 

Although White females 

computation with 44 

, 

points, Black males had a 35 poi'nt · gain, followed by White 

males with 34 points and Black females with 29 points. 

In concepts and application, females of both races 

achieved greater gains. White females and Black fema les had 

similar gains with 32 and 30 points, respectively , while 

White males and Black males had similar gains of 23 and 24 

points, respectively. 

Hypothesis III: There will be no difference within an y 

group between the cumulative gains in the area of mathematics 

computation and those in the area of mathematics concepts and 

application. 

Charts v and VI compare the two areas of mathematics 

using the cumulative gains for mean and median scale scores 

from 1995 to 1997. The amount of gain from 1995 to 1996 and 

from 1996 to 1997 was added to determine the cumulative gain 

f h S , only two gains were derived from the or eac group. ince 

f d t Cumulat ive gain was used for comparison three years o a a, 

purposes rather than three-year average gain. 



Chart V 

Cumulative Gain in Me 
Mathematics Computation d a1;1 Scale Scores 

an in Mathematics 
in 
Concepts and Application 

• Computation • Concepts and Application 

60 

White Males Black Males White Females Black Fe m ales 

Chart VI 

Cumulative Gain in Median Scale Scores in 
Mathematics Computation and in Mathematics Concepts 

and Application 

■ Computation ■ Concepts and Application 
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40 

30 
20 
1 0 

0 

··· ················· ·············· ··· ············• ········· ············· 

White Males Black Males White Females Black Females 

45 



46 

There was a sign i f icant di ffe rence 
e v i de n ced wi thin each 

gro up of students betwee n t he cumulative gains in t he 

mean s c a l e sco res (Ch t V) · 
ar in mathema tics computat ion and 

i n gains in mathematics con c ept s d 
an applicatio n . All f ou r 

subgroups chart ed super ior gains in the area o f mathema tics 

computatio n. The gain o f Wh i te females was 26 sca l e score 

points gre ater in compu t atio n than in concepts and 

appl i c a tion s . White ma les posted a similar difference o f 2
4 

sca l e s co re p o ints. While the variance was less f o r Bla c k 

students , 11 p o ints for male s and 13 points f o r fema les , the 

fi nding is equa l ly i mpo r t an t . 

The chart comparing t he cumu l at ive gains of the median 

scale sco re (Chart VI) p resent s a similar picture f o r ma les 

a nd White females. Using t h e me dian scor e , the cumulat i ve 

g ain of both White and Bla c k ma les was 11 scale sco re poi nts 

h igher on mathemat ics c omputation than on c once pts a nd 

application . The gain for Wh i te f emales was 12 sca l e score 

points highe r on computat ion, but the ga in fo r Black females 

was 1 scale score point higher in concepts a nd application . 

Hypothesis rv: 

the subject groups; 

The percent age of st uden t s f r om e a ch o f 

White males , Black ma l es, White fema les, 

and Black females found in each national quartile wi ll 

approximate the normal distribution of the national 

· whole i'n mathematics computat ion and population as a 

mathematics concepts and application. 
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Table I X s h o ws the actual number of students in each 

quartile in mathematics computation , while Table X shows the 

number of students in each quartile in mathemat i cs co ncepts 

and application. 

Quartiles 

1995 
199 6 
1997 

Quartiles 

19 95 
199 6 
1997 

Qua rtiles 

1995 
1996 
1997 

Quartiles 

1995 
1996 
1997 

Table IX 
National Quartile Counts in 

Mathematics Computation 

White Males 
76 - 99 51-75 26 - 50 

76 62 49 

55 62 69 

77 40 62 

Black Males 

76- 99 51-75 26-50 

4 8 12 

3 3 9 

5 9 9 

White Fem.ales 

76-99 51- 75 26 - 50 

53 
71 59 

63 
54 64 

70 46 
75 

Black rem.ales 

76-99 51-75 2 6- 50 

8 
1 12 

7 
6 8 

6 8 
6 

1-25 

39 
40 
47 

1-25 

13 
18 
14 

1- 25 

27 
29 
19 

1- 25 

9 
9 
10 



uartil ~ 

1995 
1996 
1997 

uar iles 

1995 
1996 
19 7 

uar ile~ 

1995 
1996 
1997 

ua rt iles 

1995 
1996 
1997 

National 
Na thematics 

76 - 99 

82 
77 
76 

76 - 99 

4 
0 
l 

76-99 

4 9 
so 
57 

76-99 

2 
2 
3 

Table X 
Quartile 

Concepts 
Counts in 

and Applicat i on 

Whit• Na l •a 
51 - 75 26-50 1-2 5 

6 4 49 30 55 5 6 
59 

37 
39 51 

Blac k Males 
51-75 26- 50 1- 25 

6 14 12 
8 13 15 
8 9 18 

Whit• P'am.le s 
51-7 5 26- 50 1-25 

69 57 35 
61 57 42 
60 57 3 6 

Black r emal•s 
51-75 26-50 1-25 

4 11 13 
5 10 13 
3 10 14 

The national q uartiles divide the national population 

into f o ur equal segments. Each national quartile represents 

25% o f the national sample. Unequal or s ke wed distribu tions 

a r e dete r mined by the amount a b o ve or below 25 percent in 

e ach qua r tile . Tables XI and XII s ho w t he pe r centage of each 

gro up whose scores fel l within each of t h e na t ional quartile s 

48 



in ma h e ma tics compu 

pplica ion fo r each 

a ion and in ma hema · 1.cs conc ep sand 

of he h ree years o f hes udy . 

Percent of 
. Table XI 

SubJects in Ea h 
Mathematica Cc National omputation 

Quart i le in 

White Ma l ea 

uart.ile~ 76 - 99 51 - 75 26- 50 1- 25 

1995 3 4 27 22 17 

1996 2 4 27 31 18 

1997 3 4 18 27 21 

Bl a c k Males 

ua r iles 76 - 99 51-75 26- 50 1- 25 

1995 1 1 22 

199 6 8 

32 35 

1997 

19 2 4 49 

1 4 2 4 24 38 

u artiles 

Whit• F.ui.alea 

76 - 99 51 - 75 26- 50 1-25 

199 5 3 4 28 25 

1996 2 6 

13 

30 30 1 4 

1997 3 6 33 22 9 

Black rem.al•• 

Quart iles 76-99 51 - 75 26 - 50 1- 2 5 

1995 3 40 27 30 

1996 20 27 23 30 

1997 20 20 27 33 

49 

These tabl es s how the percentage o f students who scor ed 

f r om t he 76th t o the 99th na tional per centi l es , the 

p ercentage who scor e d f r om the 51st to the 75th nat iona l 

percentiles, the perc ent age who scor e d f r om the 26th t o t he 



50th per centiles , and the percentage in the 1st to the 25th 

national percentiles. 

Table XII 
Percent of Subjects in Each 

Mathematics Concepts 
National Quartile 

and Application 

White Males 
Quartiles 76-99 51-75 26 - 50 1-25 

1995 36 28 22 13 
1996 34 2 4 25 16 
1997 34 26 17 23 

Black Males 
Quartiles 76-99 51-75 26-50 1-25 

1995 11 17 39 33 

1996 0 22 36 42 

1997 3 22 25 50 

White Females 

Quartiles 76 99 51 - 75 26 - 50 1-25 

27 17 
1995 23 33 

20 29 27 
1996 2 4 

27 17 29 1997 27 

Black Females 
1- 25 51-75 26 -50 

Quartiles 76-99 

37 43 
7 13 

43 1 99 5 
17 33 

1 996 7 
33 47 

10 
1997 10 

in 

50 
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Finally , Tables XIII and XIV delineate the three- year 

average percent o f students in each national quartile by race 

and gender in mathematics computation and in mathematics 

concepts and applicatio n , respectively. 

Qua r tiles 

White Malas 

Black Malas 

White remalaa 

Black Females 

Table XIII 

Three-Year Average Percent 
in Each National Quartile in 

Mathematics Computation 

76- 99 51-75 26 - 50 1- 25 

31 2 4 27 % 19 % 

1 1 22 % 27 % 41 

32% 30 % 26 12 % 

14 % 29 26 31 

Table XIV 

Three-Year 
in Each National 

Mathematics Concepts 

Average Percen~ 
Quartile in 
and Application 

Quartiles 76-99 51 - 75 26-50 1-2 5 

White Male• 35% 26 % 21% 17% 

Black Males 0 5 % 20 % 33 % 42% 

White remal•• 25 % 30 % 27 % 18 % 

Black remal•• 08 % 1 3 % 34 % 44% 
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These tables show 
a disproportionate percenta 

students in the lowest ge of Black 
quartile in both areas f 

with the g t O math e ma i cs , 
rea est discrepancy found with Black f . 

emales 1.n 
concepts and application . 41 % of Black 1 

ma es and 31 % of Black females , 

females , 

compared to 19 % of Wh' 
ite males and 12 % o f Whi e 

fell within the lowest level 
of achievemen 

mathematics computation . 42 % of Black 
male s and 44 % o Black 

in 

females show achievement levels · h ' 
wit in the lowest quartile in 

mathematics concepts and a 1 · · 
PP 1cat1.on , compared o 17 % o f 

White males and 18% o f White females. 
Conversel y , a grea er 

percentage of White males and females , compared to he 

na ional average , were found to be performing in he upper 

quartiles in both areas of mathematics . 31 % o f Whi e males 

and 32% of White females scored in the top quartile in 

mathematics computation , and 35% of White males scored in the 

upper quartile in mathematics concepts and applicatio n . 55 % 

of White ma les and 62 % of White females were above the 50th 

percentile in mathematics comp utation , and 61 % o f Whi te males 

and 55 % o f Wh i te f e males were above the 5 0t h percent ile in 

mathematics c o n c ept s and applications . 33 % o f Black males and 

43 % o f Black females s co r ed a bove the 50th percentile in 

ma t hematics computation, wh i l e only 2 5 % of Bla ck ma les and 

21 % of Black females sco red abo v e the 50t h pe r centile in 

mathematics concepts and app licat i on . These findings support 

conclusions of previous researchers t hat, if the gap is 

closing between Whites and minor i t i es, progress is more 

· the area o f mathematic s computation . likely to be seen in 
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Charts VII and VIII illustrate that the grea e s 

disparity in per f ormance scores exists in the t op and bo 

quarti l es . This can be seen by c omparing the size o f ea c h 

s e c tio n for the ethnic and gender gro ups . Those sec t i ons 

o m 

representing the middle quartiles (perc ent iles 76 o 26) are 

some what comparable for all gro up s . Ho weve r , co n s i derabl e 

deviatio n from the norm c an be seen in the sec i o ns 

r e presenting the highe s t and l o wes t p e rforming s uden s . 
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CHAPTER 5 

Summary anct c 
-- 0 oclusi on..s. 

The purpose of this study 

levels a nd achievement gains of 
White male s Black males , White 

was to compare 
t he a chievement 

f our gro up s o f students ; 
, 

f e males , and Bl a c k femal 
across thr ee years to d es , 

etermine ( ) · 
a if an a c h ievement 

d isparity was presen t amo ng the group s , (b) if the 
a c hievement gains were e qu it ab le 

a mong the groups , ( C) if he 
gro ups scored comparably in 

in mathemat ics con cepts and 

b o th mat hema ti'cs computa tion and 

app licat ion , a nd (d) if he 
distribution of t h e f 

our gro ups appro x i mated the normal 

distribution across t h e t ' na ional quart i les. 

Data from the TCAP achieveme nt te s t wa s d isaggregated 

using the Testmat e computer software program de veloped by 

CTB / McGraw Hi ll . On ly tho se students who had scor es for all 

thr e e years we r e i ncluded in the s ample . 

The f i ndi ngs r esulted in the re j ectio n o f t he null 

hypoth es is that no d isp arity existed amo ng the groups . A 

sign i f icant difference was found in both t he mean and t he 

median national percent iles , with White students outsco r i ng 

Black students in each o f t he t hree yea r s. Evidence o f ge nde r 

disparity was inconsistent from ye ar to year; however , Wh i te 

females clearly outperformed a l l o the r gro ups in ma t hematic s 

computation, and White males excelled in mathematics concept s 

and application. 

The data did not support the sec ond nu l l hypothes is tha t 

no difference would be found in the cumul ative gains o f eac h 

of the four groups. The disparity in achievement gains wa s 



56 

found to be related 
to gender rather 

than t o race Wh ' · 1.te females accrued the 
greatest gain in 

while the gain of Black females 
mathematic s computa ion , 

was equal t o the ga in o f White mal d 
es an higher than the gain o f Blac k ma l 

mathematics es . In 
concepts and applica t ion 

' Black fema l e s posed 
t he greatest gain , while the gains o f White 

fema les a nd Black 
males were comparable . Although Whit e mal es 

a c h ieved highe r 
median national percenti l e rank i ngs in co nc epts and 

application , they sho wed the leas t impro vement i n this area 

o f the four groups . 

The third null hypo thesis , that no difference would be 

found between the scores of each group f o r mathema tics 

c omputation and for mathematics concepts and applicat ions , 

was also rejected. Scores in mathemat ics computa tion were 

found to be higher for all groups , except White ma l e s . 

The fourth hypothesis , which proposed that s co r es wou l d 

be equally distributed across the national quarti l e s , was 

also rejected . The data clearly show a greater percen t a ge of 

scores of Bl a c k students falling into the lowest quart ile , 

while t he scores of White students tend to be more ref lect i ve 

of t h e norma l d istribution . Deviations from the no rm in t he 

dis tr i butio n of t he scores of White students tend t o be 

s kewed toward the h i g h e r quartiles . 

· t' t'on supports previous studies I n summary, th i s 1.n ve s 1.ga 1. 

that a Sl.'gn1.'ficant disparity exists between which concluded 

Of White and mino r ity students , but it the achievement scores 

Wh l.'ch sugge st tha t the achievement fails to reflect findings 
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gap is closing . In this study , Black males tend to have 

the lowest performance scores of all groups, as we ll as the 

lowest gains in mathematics computation. This re sult is 

inconsistent with national findings that the achievement gap 

is closing in the area of basic computational s k ills . Gender 

differences were evident , with females posting the greatest 

gains in both areas of mathematics . White females achieved 

most in mathematics computation , wh ile Black females reco rded 

the largest gains in mathematics concepts and application. 

This study indicates that bot h gender and racial 

disparity appear to be issues which would warrant 

consideration and further study . Ethnic disparity is readily 

seen in the achievement levels of White and Black students in 

both mathematics computation and in mathematics concepts and 

· 'd nt i'n achievement application . Gender disparity is more evi e 

gains. Further study to identify the causal factors 

, t d 'th these phenomena is recommended. associa e wi 
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