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PREDICTING SUCCESS OR FAILURE ON THE NATIONAL 

BOARD DENTAL HYGIENE EXAMINATION 

ABSTRACT 

DAWNE A. MOORE, B.S. 

TEXAS WOMAN'S UNIVERSITY 
INSTITUTE OF HEALTH SCIENCES 

SCHOOL OF HEALTH CARE SERVICES 

September 1978 

The problem of predicting scholastic success has been 

a problem in every academic field over the years--the allied 

health field is no exception. 

This was a descriptive study utilizing historical 

ac ademic records, the Dental Hygiene Aptitude Test Scores, 

and the National Board Dental Hygiene Examination Scores of 

approximately seventy dental hygiene students, to predict 

success on the National Board Dental Hygiene Examination. 

The purpose of this study was to determine which of 

these variables (individual University Required Courses, 

individual PreDental Hygiene Courses, Dental Hygiene Aptitude 

Test Scores, or the Declared Academic Minor), either indi

vidually or in combinations are most predictive of success 

on the National Board Dental Hygiene Examination. 

The frequency data revealed that twenty-six students 

had a minor in Government and fourteen students had a minor 

1 
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in Health Education. Eighty-seven percent of the students 

had a Grade Point Average (GPA) in English classes of 

3.2. The average score of seventy-one individuals on 

the National Board Dental Hygiene Examination (NBDHE) 

was 83.7910. The final results show that eleven individ

ua ls made a score of less than 75, and seventy-one passed 

the National Board Dental Hygiene Examination with a score 

of 75 or above. 

The analysis of variance technique did not find any 

difference from year to year. The next procedure was the 

d i scrlminant analysis technique to see if students could be 

classified in the right levels of success and failure based 

on past experience. This procedure also predicts the best 

classifiers. The variable as best classifier was Zoology 

2013, next best was Verbal, and third best was Numbers. A 

replicable important predictor model was printed after the 

stepwise discriminant analysis functions. 

Lastly, the regression analysis was used to measure 

and predict the score a student would receive. Through a 

subjective search, the following variables proved predic

tive: Zoology 2023, Bacteriology 1004, and Verbal. In this 

study of 70 students, the best classified was Zoology. 

Other research studies examining relationship between State 

Board Examinations and various pred i ctor s have used 
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s imila r analysis techniques. One would have to agree with 

Phillip that there are codeterminants, such as motivation, 

t hat a re relevant variables. 

It is recommended that all dental hygiene schools 

cons ider the Dental Hygiene Aptitude Test (DHAT) scores 

when considering a student for admission into their dental 

hygiene program. The administrator can use the predictor 

model equation formed under the discriminant analysis pro

cedure and be able to state which students will pass or 

fail 75 percent of the time. 



CHAPTER I 

INTRODUCTION 

In the past twenty years, the United States has 

quadrupled its health dimensions so that health is now the 

third largest user of manpower in the United States. There 

are more than two hundred other different occupations that 

fall under the umbrella of allied health fields. 1 Many 

Ameri cans are seeking careers in these health fields, and 

the educational programs are expanding rapidly for these 

students. Allied health educators across the nation desire 

to create programs that will yield the most competent health· 

professionals. From the vast number of students now apply

ing for such health training programs, the admissions com

mittees must be able to select those students most likely 

to complete these programs and become skilled health pro-

fessionals. Examining reliable academic predictors is 

very time consuming and costly. 

The importance of dental hygiene education programs 

and other allied health programs cannot be overestimated. 

1Muriel Lederer, The Guide to Career Education 
(New York: Quadrangle/The New York Times Book Co., 1974), 
p. 266 . 

1 
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Stat isticians have predicted that in the near future, one 

out of every sixteen workers will be employed in the health 

fiel d. 1 Such health occupations as dental hygiene, inhala

tion therapy, medical record administration, nursing, occu

pati onal therapy, and physical therapy _attract more people 

to institutions that specialize in health training. 

After discussing the admissions dilemma with Dr. P. 

Kenneth Morse, Professor of Dental Education, Medical 

College of Georgia School of Dentistry, Augusta, Georgia, he 

states: "In many allied health education programs, grades 

made in college courses seem to be the best indicator of a 

student's motivation and ability." 2 Grades are one of the 

most important predictors that educators use in determining 

whether a student has the degree of entry level competence 

sufficient to warrant admission to an allied health educa

tion program. At the Texas Woman's University, a student 

desiring admission to the Department of Dental Hygiene is 

evaluated not only by grades, but by personal interview, the 

1Elizabeth Kerr, "Utilization and Preparation of 
Personnel for Health Care Delivery System(s)," presented 
at National Conference for Health Occupations Education, 
February 4-6, 1970, New Orleans, p. 3. 

2Telephone interview with Dr. P. Kenneth Morse 
Professor of Dental Education, Medical College of Georfia 
School of Dentistry, Augusta, Geor gia , 8 August 1978. 



3 

Denta l Hygiene Aptitude Test (DHAT) scores, demonstration 

o f interest in the health profession, and work experience. 

Many factors are undoubtedly important in considering stu

dents for admission. -

Statement of Problem 

The nature of the problem is three-fol d .- Dental 

hygi ene programs are costly both to the State and to the 

s tudent. The positions available for those students who 

wish to enter dental hygiene programs are limited. There 

is a lso a need to screen applicants in order that those 

who are most likely to complete the dental hygiene program 

and pass the National Board Dental Hygiene Examination 

mi ght be selected. 

Stat ement of Purpose 

The purpose of this study was to determine which 

of these variables (individual University Required Courses, 

individual PreDental Hygiene Courses, Dental Hygiene Apti

t ude Test Scores, or the Declared Academic Minor), either 

individually or in combinations are most predictive of 

success on the National Board Dental Hygiene Examination. 
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Limitations 

The limitations for this study were: 

1. Although students may have taken courses other 

than those at Texas Woman's University, no course grades 

will be adjusted to reflect such 

2. If numerical scores are listed on student's 

transcr ipt, they will be converted to a letter grade accord

ing to instructions on the transcript. If the conversion is 

not listed on the transcript, the records will not be used 

in this study 

3. The sample used is a small population compared 

to the number of dental hygiene students nationally 

Operational Definiti~ns 

The terms below have been defined as follows for 

the purpose of this study: 

1. Grade Point Average (GPA) -- the sum of the 

products of the credit hours per course and numerical score 

synonymous with the grade received, divided by the total 

number of credit hours 

2. Success, Successful, or Succeed -- the passing 

of the National Board Dental Hygiene Examination with a 

score of seventy-five or above 

3. Minors -- acade mic mino rs that are declared 

will be recorded from the students' trans crip ts 



s 

The academic groups are classified into Groups 1 

through 7. 

Gr oup 1 , College of Arts 

Business, Economics, English, Government, History, 

J ournalism, Foreign Languages, Sociology, Social Work, and 

Speech 

Group 2, Science 

Biology, Chemistry, Physics, and Mathematics 

Group 3, Education 

Educational Foundations, Curriculum and Instruc

t ion, Psychology, and Special Education 

Group 4, Fine Arts 

Arts and Music 

Group 5, Health Education 

Health, Phrsical Education, and Recreation 

Group 6, Home Economics 

Nutrition, Textiles, and Human Development 

Group 7, Library Science 
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Background and Significance 

The increased demand for dental hygiene care is 

rap i dly becoming apparent. The selection of students for 

professional schools has generally been considered an admin

i strative problem, and the responsibility for mak~ng pre

dict ions has rested primarily with admissions committees or 

directors of admissions. By any academic criteria the 

schools care to use, it is still a difficult decision for 

the admissions committees to select students who will com

pl ete allied health education programs and be able to pass 

the qualifying board examination. 

Summary 

The problem of predicting scholastic success has 

been a problem in eve r y academic field over the years--the 

allied health field is no exception. The fact that good 

predictors are needed in all fields goes without question, 

and several techniques to isolate the best predictors have 

been tried. The results of several studies aimed at 

selecting the best predictive factors in various fields 

are reported in Chapter II, selected review of related 

literature. 

Using all this historical evidence and experience 

as a foundation, the study at hand develops a model, based 
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so lely on objective quantitative indicators, which may be 

use d t o predict success specifically of dental hygiene stu

dent s. Chapter III of this thesis discusses the type of 

study wh ich was performed, provides a description of the 

population of inference, and describes the procedures which 

are use d in collecting data for the study. Chapter IV pro

poses the way in which data has been prepared for analysis 

and t he technique of analysis which has been performed. 

Final ly, Chapter V presents recommendations and conclusions 

base d on findings in the literature on the research of this 

study. 



CHAPTER II 

SELECTED REVIEW OF LITERATURE 

The problem of predicting academic success is dif

fic ul t as the criteria are constantly being re-evaluated 

to fi nd the best predictors. 

A 13 year study of grades versus admissions test, 
has convinced prestigious Williams College in Massa
chusetts that some students can do well in college 
even though their secondary-school scholarship records 
were not good enough to get them admitted. 

Since 1963, one-tenth of Williams' entering classes 
have consisted of students who did not score highly on 
the Scholastic Aptitude Test, but showed talent in a 
specific field or intangible strengths of character or 
pe~sonality. More than 75 percent of these students 
have done college work successfully. The best of all 
students were over-achievers, with good scholastic 
records but not-so-good aptitude test scores. Close 
behind were students selected for their extra-curricular 
achievements who proved to be the Big Wheels on campus 
at college, just as they had been in high school.I 

Smith seems to suggest that perfect efficiency of 

prediction is not possible. Waldman indicated a desire for 

some directives toward perfect efficiency, and standards 

which would assure these admissions committees that their 

consider~tions and approaches are effective. 2 

1Philip F. Smith, "The Ten Percenters," Williams 
Alumni Review (Winter 1976) :4. 

2H. Barry Waldman, "Pl aying Russian Roulette iVith 
Dental School Admissions," New York Dent a l Journal 45, 2 
(February 1975) :47. 

8 
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The Associate Degree·Nursing Program is an integral 

part of El Centro College and the Dallas County Community 

Col le ge District. The average enrollment in the Associate 

Degree Nursing Program at the time of this study was approxi

mat ely 320 Freshmen and 280 Sophomore students. Dr. Goza, 

As sociate Dean of Instruction at El Centro College in Dallas, 

Texas reveals how important it is that educators identify 

the proper predictors for academic success. Goza studied 

168 students who had taken courses in medical, psychiatric, 

obstetric, surgical, and pediatric nursing, plus biology 
1 

and psychology. The purpose of his study was one to eval-

uate the effectiveness of the nursing program in the train

ing of students to determine any needed curriculum changes, 

and secondly to improve the rate of success on the State 

Board Test Pool Examination and then to ascertain among the 

variables studied, those which were significant as predic

tors of success on the State Board Test Pool Examination. 2 

The dependent variables were the raw scores from 

each of the subsections of the State Board Test Pool 

1John Thomas Goza, "An Investigation of Factors 
Related to the Success of El Centro College Associate Degree 
Nursing Students on the State Board Test Pool Examination," 
Dallas, Texas, January 1977, p. 2. (Mimeographed). 
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Exami nation: Medical, Psychiatric, Obstetric, Surgical 

Nurs i ng, and Nursing of Children. The independent variables 

incl uded in the study were: Raw scores on the National 

Lea gue for Nursing Test, number of admissions and readmis

sions to the Associate Degree Nursing Programs, grades 

re ceived in Biology 120 and 121, grades received in Psy

chol ogy 105 and 201, and final grade point averages of 

courses taken in the Dallas County Community College Dis

t rict.1 

Goza found that those students with the lowest 

number of admissions were more successful than those with 

multiple admissions. Biology 120 and Biology 121 showed 

s ignificant correlations with all five areas of the State 

Board Test Pool Examination. Psychology 105 showed moderate 

correlations, while Psychology 201 had insignificant corre

lations with all five areas. When these four academic sup

port courses were compared with the other independent vari

ables, significant correlations from 0.45 to 0.50 were 

obtained between Biology 120 and the six National League 

for Nursing Achievement Tests. Biology 121 also had corre

lations from 0.42 to 0.51 with the six National League for 

Nursing Tests. The correlation$ between Psychology 105 

1 rbid., p. 3. 
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were s imilar to the Biology correlations ranging from 0.42 

to 0.4 8. No significant correlations with any of the inde

penden t variables were noted for Psychology 201. 1 

Six National League for Nursing Achievement Tests 

were compared to each of the five areas of the State Board 

Tes t Pool Examination. In all cases, each Nation~! League 

for Nursing Tests showed significant correlations with each 

area of the State Board Test Pool Examination. 2 

In the United States, twenty-seven out of forty-two 

dent al schools claim to experience useful and consistent 

correlations between aptitude test scores and course grades, 

ooth written and practical. The remaining fifteen schools 

di d not separate written and practical grades, making it 

di fficult to isolate the factors essential for a correla

t ion study. 3 

Educators have taken the scores from the Dental 

Aptitude Test (DAT), and the grades made during four years 

of dental school and investigated the effectiveness of the 

Dental Aptitude Test. Dworkin evaluated the DAT for a 

1rbid., p. 11. 

2rbid., p. 12. 

3 D. W. Deubert, C. B. J enkins, and D. C. Berry, 
"The Selection of Dental Students, 1 1 British Dental Journal 
139 (September 2, 1975) :16 7 . 
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.l ass of 134 students by simple multiple and stepwise mul

tiple correlation coefficients. Dworkin stated that one 

canno t determine just how DAT predicts theory and/or tech-

. f 1 n 1que per ormance. The major conclusions of that report 

were that freshman and sophomore theory grades correlated 

signi ficantly with many DAT scores; moreover, freshman and 

s ophomore technique grades correlate significantly with a 

different set of DAT scores (specifically, the manual 

aver age and spatial relations scores). No systematic pat

tern exists between junior and senior grades and the DAT. 

The correlations are low enough to question their useful

ness , and the overall conclusion was that , the DAT is not 

d d
. 2 a goo pre 1ctor. 

Many of the separate abilities measured by the DAT 

have been questioned in regards to predictability. The 

Dental Aptitude Test is widely used as a test of abilities 

1 samuel F. Dworkin, "Dental Aptitude Test as 
forrnance Predictor Over Four Years of Dental School: 
sis and Interpretation," Journal of Dental Education 
(March 1970) :29. 

Per
Analy-

2samuel F. Dworkin, "Further Correlational and 
Factor Analyses of the DAT as a Predictor of Performance: 
Conclusions and Summary," Journal of Dental Education 34, 
4 (December 1970) :44. 
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thought relevant to and predictive of success in dental 

schoo l. Zullo's study concluded that Verbal/Science, 

Abst ract Reasoning, and Carving Dexterity are the three 

1 dist inct abilities that the DAT measures. 

Cianflone took the records of ninety-five .students 

in the graduating dental class of 1969 at the University of 

Pittsburgh School of Dental Medicine. These records were 

examined in order to obtain the following information: 

(1) prepro ~essional major course of study; (2) number of 

preprofessional credits in biology; (3) number of prepro

fes s iorial credits in chemistry; (4) a list of all prepro

fess ional biology and chemistry courses completed and the 

resp ective grades; (5) overall preprofessional grade point 

ave rage; (6) overall dental school grade point average. In 

the sample studied, no differences were found among the 

above six items. These data suggest that the selection of 

t he preprofessional major course of study may bear little 

r elationship to academic performance in dental school. 2 

1Thomas G. Zullo, "Principal Components Analysis of 
the Dental Aptitude Test Battery," Journal of Dental Educa
ti on 35, 3 (March 1971) :8. 

2Daniel Cianflone and Thomas Zul lo, "Relationship 
Between Dental School Performanc e and Preprofessional Major 
Courses of Study," Journal of Dent a l Education 39, 2 (1975): 
80. 
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Statistics can provide scientific procedures that 

can be of assistance in making predictions of scores. 

Ehringe r used the regression analysis on eighty-five radi

ology technology students to predict scores on the National 

Regi st ry Examination. The first step in his procedure was 

to wri te a practice registry examination that foliowed the 

guide line s of the national examination. There were two 

hundred multiple choice questions which covered the entire 

curr iculum of radiologic technology. The students' prac

tice registry examination grades plus their actual registry 

examination grades were plotted on a graph. The arrangement 

of scores above and below the dotted line may be irregular 

but they show that there is a tendency for higher scores on 

the practice registry to result in higher scores on the 

actual registry. It is this tendency which results in pre-

dictions. 
1 Perfect predictions could not be made. 

The social class background of a professional stu

dent is a dimension, subtle but important, of his intel

lectual capacity. In recent years, there have been several 

studies on the relations between social class and academic 

achievement at the high school and college levels. 

1Jon Nicholas Ehringer, "Predicting Registry 
Results," The American Soci e ty of Rad i ologic Technologists 
48, 5 (1977) :557. 
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Fredericks, Blanchet, and Mundy conducted a study 

wtich consisted of one class of eighty-one male dental 

studen t s who attended a midwestern school of dentistry dur

ing t he academic years 1965-1969. Most of the students 

came fr om rather small, fairly well-educated families, liv

ing i n urban communities, at a reasonably high so~io

economi c level. 1 Very little effort has been concentrated 

in t he evaluation of the National Board (NB) Examination 

sco res in relation to variables such as social class. 

Social class was studied in relation to average 

grade in college, average grade in science, dental aptitude 

te st scores, academic achievement, and scores on the Na

t iona l Board Examinations. The findings indicated that 

academic achievement in the four years of dental school was 

not related to social class. Average grades in college of 

denta l respondents were not related to social class posi

tion, nor were the average college grades in science re

lated significantly to social class. There was no relation

ship to social class background of respondents and the 

scores obtained on the National Board Examinations.
2 

1Marcel A. Fredericks, Louis Blanchet, and Paul Mundy, 
"The Relationship Between Social Class Academic Achievement · 
and National Board Scores of St ude nts in a Dental School," 
Journal of American College of Dentists 40, 3 (July 1973):175. 

2 Ibid., p. 180. 
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Graduate nurses are required to achieve a minimum 

score on the state board licensure examination in order to 

be le ga l ly employed as registered nurses. Consequently, 

the examinations represent, by definition, one criterion 

of a s uccessful nurse and nursing program. Although the 

examina tions are a cognitive measure of nursing ability and 

a re no t indicative of job performance, their successful 

compl et ion is an important objective in the career of a 

nursi n g student. 1 

Research studies have examined the relationship be

tween State Board Examinations and various predictors; how

ever , few studies have provided cross-validation evidence 

to de monstrate the stability of the prediction equations. 

Bell and Martindill gathered test scores from 101 

nursin g students who graduated from a baccalaureate program 

in Houston, Texas, between 1968 and 1972. These scores were 

use d to predict State Board Examinations scores. A second 

samp le of nurses, totaling thirty-three, from the same 

school, who graduated a year later (1973), were used to 

cros s-validate the prediction equations. Both samples 

1John A. Bell and Cynthia D. Martindill, "A Cross
Valida tion Study for Predictors of Scores on State Boa r d 
Exami nations," Nursing Research 25, 1 (Janua r y -February 
197 6) :5 4 . 
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include d only the results of students who had taken the 

licensure examination for the first time. 1 

This study was concerned with developing prediction 

equations for each of the five State Board Examinations: 

medi cal nursing, surgical nursing, obstetric nursing, pedi

atri c nursing, and psychiatric nursing. The statistical 

p roc edure involved computing scores from five State Board 

Examinations and five National League Nursing tests: then 

multiple regression analysis was used to compute a predic

tion equation for each State Board Examination. In the third 

procedure, the final regression equations contained only 

those variables that provided the best pre~ictors. These 

equations demonstrated that performance on the National 

League Nursing test, Nursing of Children and Obstetric Nurs

ing tests are the best predictors for all State Board Exami

nations . Another result was that students who made a high 

score on one test usually scored high on all five State 

Board Examinations, while low scoring students tended to 
. . 2 

score low on all the State Board Examinations. 

After extensive research in allied health occupa

tions, the majority of articles written were studies pre

dicting State Board Examination results for nurses. Each 

1 rbid., p. 55. 
2Ibid., p. 56. 
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one o f t hese articles (Reed and Feldhausen, 1972) 1 and 

(Deardof f , Denner, and Miller, 1976)
2 statistically found 

the Na tional League Nursing Tests to be significantly cor

relat e d with State Board Examination achievement scores. 

I t is significant to look into other areas regard

ing test ing programs. The College Entrance Examin~tion 

Board (CEEB) established in 1900 is probably the oldest and 

best known of the organizations involved in testing for 

3 coll ege entrance. The A~erican College Testing Program 

(ACTP ) was founded in 1959 primarily to serve the admission~ 

testing needs of state colleges and universities and private 

colle ge s whose needs were not being met by the College 

4 
Entranc e Examination Board (CEEB). 

1cheryl L. Ree d and John F. Feldhausen, "State 
Board Ex amination Score Prediction for Associate Degree 
Nursing Program Graduates," Nursing Research 21, 2 (March-
April 1972) :152-153. 

2Martha Deardoff, Peter Denner, and Carol Miller, 
"Sele c te d National League for Nursing Achievement Test 
Scores as Predictors of State Board Examination Scores," 
Nursing Research 25, 1 (January-February 1976) :38. 

3Milton G. Holman and Richard Doctor, Educational 
and Psychological Testing (New York: Russell Sage Founda-
ti on, 1 972), p. 82 . 
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When the American College Testing Program (ACT) with 

its co l lege admissions and guidance battery, was introduced, 

some college educators were concerned about whether this 

new ba ttery would predict freshman grades as well as older 

e xaminations such as College Entrance Examination Board 

( CEE B) which sponsors the Scholastic Aptitude Test· (SAT). 

The consensus of studies published since that time, how

ever, has been that the ACT assessment predicts grades for 

typical college populations generally as effectively as or 

better than the SAT battery. 1 

The basic goal of educational achievement testing is 

to de termine whether students can demonstrate proficiency in 

different subject matters. The general public as well as 

t he school administrators are involved in the question of 

t he decline in the Ame r ican College Testing scores (ACT). 2 

Over the last ten years, the decline in test score averages 

has been experienced by both ACT and SAT, and the extent of 

the decline--about 2 percent to 3 percent of a standard 

1oscar T. Lenning, Predictive Validity of the ACT 
Tests at Selective Colleges (Iowa City: The American Col
lege Testina Proaram Research and Development Division, 

C, C, 

August 1975), p. 10. 

21eo A. Munday, "Declining Admissions Test Scores," 
ACT Research Reports (February 1976):8. 
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devia t i on per year--has been similar for both programs. 1 

The de cline in ACT scores has been most marked in social 

studi es, there has been no decline in natural sciences, and 

there ha s been some decline in English and mathematics. 2 

There ha s been an increase over the last few years in the 

percentage o f 1 ow scoring student s who are co 11 e g e · bound . 

They have enrolled in the colleges that have the greatest 

commi tment to open admissions--the two year college. 

Munday, states that the new low scoring students 

are women, who perhaps are more aware of the need for self 

deve lopment and a career than was the case several years 

a go , and they are attending college in increasing numbers. 3 

Contradictory to the above statement, the Iowa tests of 

Educational Development show a bigger decline for boys and 

a decline in natural s c iences of about the same magnitude 

1 h h b
. 4 

as a 1 t e ot er su Jects. 

On August 23, 1977, the Educational Testing Service 

set up a twenty-one member advisory panel to study reasons 

1Richard L. Ferguson and James E. Maxey, "Trends in 
the Aca demic Performance of High School and College Students," 
ACT Research Reports (January 1976) :3. 

2Munday, ACT Research Reports, P• 4. 

3rbid., p. 13. 

4Ibid., p. 16. 
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for th e decline in test scores. Their conclusions were 

that t he test itself is not the problem. 

National Education Association President, John Ryor, 

state s: "Tests of this kind don 1 t serve students, parents, 

or teachers; they do not measure what is being taught and 

what is happening to our students." 1 

This advisory panel stated the new test-taking 

popul ati on included more test takers with lower high school 

grade s, more test takers from low income and minority groups, 

who have aiways averaged lower SAT scores. Other reasons 

were that students were less serious in the purpose of 

schools (automatic promotions, inflated grades, increased 

absente eism, lower standards of textbooks, and less home 

work, too much television, changes in the family, one-

parent homes, and no motivation for learning). The find-

ings of Nicholson's study have also implicated the impor-

t f . . 2 ance o motivation. 

Other papers focus on the changes in the attributes 

of ACT-tested college bound students which may be related to 

1callie Smith, "Why the Test Score Drop? Nobody 
Knows, " Texas Outlook 61, 10 (October 1977): 20 • 

2Everard Nicholson, "Predictors of Graduation from 
College," ACT Research Report (March 197 3) :5. 
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academic ability. As changes occur in American society, 

change s will occur in American education. Students who 

were c ol lege bound in 1974-75 appear to differ very little 

from the ir 1970-71 counterparts. 1 

Maxey shows that more women are attending college 

and t he most popular educational majors continue t~ be 

busines s, political, and interest in health-related fields. 2 

I nsti tutions concerned about insuring survival and growth 

can take steps to adjust their situation to new realities 

by deve lop ~ng purposes and programs to meet the needs of 

students they recruit and enroll. Institutions must monitor 

the key factors in enrollment trends--birthdates, rates of 

participation among different segments of the population 

3 
and sh ifts in student higher education goals. Munday re-

ported that 74 percent of those who aspire to a baccalaureate 

1James E. Maxey et al., "Trends in the Academic 
Abil ities Backaround Characteristics, and Educational and 

' b d " AC Vocat ional Plans of College-Bound Stu ents, T Research 
Rep o r t s (May 1976) :16. 

2 Ibid., p. 8. 

3carol Herrnstadt Shulman, "Enrollment Trends in 
Highe r Education," ERIC/Higher Education Re search Report 
No . 6 (1976) :39-40. 
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get one ; and that 77 percent of students entered an occupa

tion rel a ted to their curricular major upon leaving col

l cge., 1 

Admissions officials who become sophisticated in 

understand ing these factors, such as academic abilities, 

backg ro und characteristics, students' goals and ed~cational 

pl ans , will have developed a most useful tool in planning 

their inst i tution's future. Although much has been 

wr it ten a bout the need to find ways to predict academic 

succe ss, current dental hygiene literature contains few 

reports of studies of this nature. 

Today dental hygiene schools are c~osely associated 

with the American Dental Association (ADA). Although the 

ADA doe s not dictate university policy, the Commission 

on Acc r editation has the responsibility for establishing 

minimal s tandards for dental hygiene programs and for en

forcing these requirements through its accreditation pro

cess. Under usual circumstances, dental hygiene programs 

are evaluated by the Commission on Accreditation seven 

11eo A. Munday, "Toward a Social Au~it of Colleges: 
an Examination of College Student Outcomes in Terms of 
Admiss ion Information," ACT Rese arch Report (June 1976): 
11. 
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years a ft er the first class of dental hygienists has gradu-

1 ated. 

The Dental Hygiene Aptitude Test (DHAT) was initi

ated i n 1957 to provide a mechanism that would aid dental 

hygie ne program directors and admissions officers in the 

select ion of individuals to enter dental hygiene education. 

The DHAT requires one-half day to administer and is given 

in January, April, and November of each year for a fee. 

The American Dental Hygienists' Association does 

not r ec om.~end that students have to make a certain score on 

t he DHAT in order to be accepted into a dental hygiene pro

gram . It is · ADHA's position that a decisi?n regarding the 

ac ceptance of applicants should be made only after careful 

. f . 2 consideration of all available in ormat1on. There is no 

universa l established standard for choosing dental hygiene 

student s. At the present time, dental hygiene schools use 

their own criteria for selecting students. 

1 commission on Accreditation of Dental and Dental 
Auxiliary . Educational Programs, Chicago, Illinois (June 
1977) :1. 

2American Dental Hygienists' A~sociation, "Guide 
for Admi ssions Officers and Dental Hygiene Program Direc 
tors," Chicago, Illinois (1976): 8 · 
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The National Board Dental Hygiene Examination pro

gram be gan in 1962 as a cooperative effort of the Council 

of the Nat ional Board of Dental Examiners and the American 

De tal Hyg iene Association. It was agreed that the net 

revenue from the exam would be used by the American Dental 

Hygiene Association Scholarship Program to promote dental 

hygiene education. Since that time, more than 31,000 dental 

hygienist s have taken the examination, and fifty-one of the 

f ifty -three U.S. licensing jurisdictions accept the exam in 

p lace of a written test at the local level.
1 

Phillip states that there are other factors not 

directly related to intelligence which are , codeterminants 

to a cademic success. Such qualities as motivation, in

terest, study habits, personality, and social adjustment 

are some of the factors that have been shown to affect 

academic success or have been suggested as relevant vari

ables.2 

1wilma Motley, Journal of the American Dental 
HY g i en is ts ' Assoc i at ion 5 2 , 3 (March 19 7 8 ) : 1 0 8 , 1 2 9 . 

2Joseph Phillip "Statistical Models for the 
' p . " J Selection of Applicants for the D.D.S. iogram, · ournal 

9£ Dental Education 35, 3 (March 1971):14. 



CHAPTER III 

METHODOLOGY 

Type of Study 

This was a descriptive study which utilize~ the 

histor ical academic records, the Dental Hygiene A~titude 

Te-· t Score s and the National Board Dental Hygiene Exami

nation Scores of dental hygiene students to predict 

succ es s on the National Board Dental Hygiene Examination. 

Description of the Population 

The _population consisted of approximately seventy 

denta l hygiene students from the Texas Woman's University. 

This represented the graduates in the dental hygiene pro

gram during the years from 1973-1977. 

Procedure for Collection of Data 

The data for this study was obtained from stu

dents' transcripts and departmental records at the Texas 

Woman's University. The DHAT and National Board Dental 

Hygiene Eiamination Scores were secured from the Dental 

Hygiene Department. 

Permission was obtained from the Office of the 

Registrar at the Texas Woman's University to utilize the 

students' transcripts for this study. All re cords were 

26 
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kept c onfidential 1n compliance with the Family Educa

tional Rights and Privacy Act of 1974. Each student's 

reco rd s were given a code number and this number was the 

only identification to appear on the data collection form. 

All letter grades of course work were transformed 

in the following manner. Letter grades were recotded 

from e ach transcript and converted to numerical scores. 

All grades of A were converted to a score of 4, B's a score 

o f 3, C's a score of 2, D's a score of 1, and F's a score of 

0. Af ter ~ecording and conversion to numerical scores, 

the GPA was computed for the University Required Courses 

and t he PreDental Hygiene Courses. The scores for the 

Denta l Hygiene Aptitude Tests and the National Board Dental 

Hygiene Examination were listed. 

The following variables were used: (1) University 

re quired courses grade point averages (GPA) will be com

bined: English 1013, 1023, 2013, 2023, Government 2013, 

2023, History 1013, 1023, and the four credits for Physical 

Education; (2) the total grade point averages (GPA) for all 

of the university required courses were listed. 

Mathematics, Science and Sociology were listed 

under Prerequisite Dental Hygiene Courses. The variables 

for the Prerequisite Dental Hygiene Courses will be: 

(1) single grades for each prerequisite dental hygiene 
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co~1rs e was listed as follows: Bacteriology 1004, Biology 

11.11, Bi ology 1113, Chemistry 1013, Chemistry 1011, 

Chemis try 1113, Chemistry 1111, Chemistry 1021, Chemistry 

1023, Community Health Education (Health Education 1372), 

Health Emergency Care and First Aid (Health Education 

1751) , Mathematics 2113, Elementary Nutrition 2323, Oral 

Communica tion (Speech 1013), Psychology 1013, Sociology 

1013, Sociology 1023, Zoology 2013, Zoology 2023; (2) the 

follow ing prerequisite dental hygiene courses grade point 

averages (CPA) were combined: Bacteriology 1004, Biology 

111 1 , Biology 1113, Chemistry 1013, Chemistry 1011, 

Chemistry 1113, Chemistry 1111, Chemistry 1021, Chemistry 

1023, Zoology 2013, Zoology 2023, Health Education 1372, 

Health Education 1751, Psychology 1013, Sociology 1013, 

and Sociology 1023; (3) the total grade point averages 

(GPA) for all of the prerequisite dental hygiene courses 

were listed. 

The variables for the Dental Hygiene Aptitute Test 

Scores were: (1) single scores for each section were 

listed as follows: Science, Verbal, Numerical, Reading

Comprehension; (2) the following Dental Hygiene Aptitute 

Test (DHAT) scores were combined: Science to Bacteriology 

1004, Biology 1111, Biology 1113, Chemistry 1013, Chem

istry 1011, Chemistry 1113, Chemistry 1111, Ch em istry 10 21, 
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Chem ist ry 1023, Zoology 2013, and Zoology 2023; Verbal to 

Health Education 1372, Health Education 1751, Speech 1013, 

S0ciology 1013, Sociology 1023, and Psychology 1013; 

Numeri c al to Mathematics 2113; and the combination of 

Readi ng- Comprehension to English 1013, English 1023, 

Englis h 2013, and English 2023; (3) the total sco~es for 

all th e Dental Hygiene Aptitude Tests were listed. 

The variables for the declared academic minors 

were l isted as follows: Business, Economics, English, 

Government, History, Journalism, Foreign Language, Sociol

ogy, Social Work, Speech, Biology, Chemistry, Physics, 

Mathematics, Elementary Education, Special Education, 

Psyc hology, Art, Music, Health Education, Physical Health 

and Recreation, Nutrition, Textile~, Human Development, 

Lib rary Science, and General Science. 

Coding of Data 

Data appeared in coded integer form. Data were 

transposed to IBM code sheets (GX28-7327-6U/M 050), then 

keypunched before computer processing. Each individual 

observation consisted of thirty-nine raw scores which were: 

English 1013, English 1023, English 2013, English 2023, 

Government 2013 Government 2023, History 1013, fiistory 
' 

1023, Bacteriology 1004, Biology 1111, Biology 1113, 

Chemistry 1013, Chemistry 1011, Chemi s try 1113, Chemistry 
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113..l , Chemistry 1021, Chemistry 1023, Community Heal th- -

HPER 1372 , First Aid--HPER 1751, Mathematics 2113, 

Nutr it ion 2323, Speech 1013, Psychology 1013, Sociology 

1 01 3, Sociology 1023, Zoology 2013, Zoology 2023, Minor 1, 

Mino r 2, National Board Dental Hygiene Examination 

(NBDHE ), Credit, Class Repeat, Year Graduated, Previous 

Degr ee , Dental Hygiene Aptitude Test (DHAT) Repeat, 

Science, Verbal, Numbers, and Reading-Comprehension. 

Next, the fifteen secondary variables were as 

follows: Chemistry with Mathematics (GPA), Chemistry with

out Mathematics (GPA), Biology, Bacteriology, and Zoology 

( GPA) , Community Healt~RPER 1372 and Fir~t Aid--HPER 1751 

(GPA), English (GPA), Government (GPA), History (GPA), 

Biology (GPA), Chemistry (GPA), Psychology and Sociology 

(GPA), Zoology (GPA), University required courses (GPA), 

prerequisite dental hygiene courses (GPA), Dental Hygiene 

Aptitude Test Scores Total Score, History and Government 

(GPA). 

Analysis of Data 

Frequency analysis was used to give a description 

of the population. In many experimental situations samples 

are selected from several different populations. A 

frequent problem in such situations is to determine whether 
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there ar e any differences among the population means. 1 

Analys is of the variability in the data is based on some 

depPnden t variable, which will analyze the variability 

in th e Na tional Board Dental Hygiene Examination (NBDHE) 

Score s and the dependent.variability which is the year 

th~ s tudent graduated. 2 This technique was used ~o dis

cover if there were any differences among years on the 

Nationa l Board Dental Hygiene Examination. 

The next procedure was discriminant analysis. 

Discrimina:1t analysis begins with the desire to statis

tic a lly distinguish between two or more groups of cases. 

The s e "groups" are defined by the particular research 

situati on. 3 This research situation is defined by those 

students who passed or failed, or those who made a score 

of seven ty-five or above, and those students who scored 

below seventy-five. 

1Richard D. Remington and M. Anthony Schork, 
Statistics with Applications to the Biologi ca~ and Health 
Sciences (Englewood Cliffs, New Jersey: Prentice-Hall, 
Inc., 1970), p. 282. 

2Robert L. Thorndike, Educat iona l Measurement, 
2nd ed . (Washington, D.C.: American Council on Education,. 
1971), p . 420. 

3 N. t 1 SPSS 2nd ed. (New York Norman H. ie e a . . , _____ , 
McGraw-Hill, 1975), p. 435. 
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Last, the multiple linear regression analysis was 

prefo rm ed using the Statistical Package for the Social 

Scienc e s (SPSS). 1 The most likely candidate variables from 

among a large group were selected, then the multiple regres

si0n analysis further refined the contribution of individ

ual var iables to the prediction of success on thi National 

Board Dental Hygiene Examination, and put the most signifi

c ant variables into the model sequentially so that a 

parsimonious equation would emerge which utilized the most 

p redi c tive factors. The outcome of all statistical tests 

was evaluated at the .OS level of significance. 

1 rbid., p . 321. 



CHAPTER IV 

ANALYSIS OF DATA 

The following chapter proceeds to analyze the data 

in f our phases. First, the frequency analysis which de

scribe s the population; second, the analysis of v~riance 

wh ich dis covered any year to year differentiation; third, 

th e di scriminant analysis to determine what groups of 

variab les can be used to adequately predict success or 

failu re on the National Board Dental Hygiene Examination 

(NBDHE). The~ the f ourth phase is the regression analysis 

where an attempt is made to predict the actual score the 

individual would have based on his past performance in 

cou r se work. Regression analysis predicts specific scores, 

such as seventy-five o r eighty-two.
1 

Frequency Analysis of Data 

Beginning with the frequency data, each course was 

listed as follows: English 1013, 1023, 2013, and 2023, 

Government 2013 and 2023, History 1013 and 1023, Bacteriol

ogy 1004, Biology 1111 and 1113, (if a student had Botany 

1Anthony J. Barr et al . , A_User's G~ide to SAS 76 
(Raleigh, North Ca rolina: SAS Institute, 1976), p. 122. 
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instead of biology, it was interpreted as Biology 1113), 

Chemis try 1013, 1011, 1113, 1111, 1021, and 1023. HPER 

1372- - Community Health, HPER 1751--First Aid, Mathematics 

21 13, HAS 2323--Nutrition, Speech 1013, Psychology 1013, 

Scciol ogy 1013 and 1023, Zoology 2013 and 2023 (tables 1-14). 

Physi ca l Education courses were listed one, two, ~hree, and 

four. These variables (Physical Education) were discontin

ued be cause of missing data. It became obvious after inves

t igating data that minors should not be grouped. Minors 

were declar ed and listed from number one through number 

t wenty -six as follows: number one, Business; two, Econom

ics; three, English; four, Government; five, History; six, 

Jour nali sm; seven, Foreign Language; eight, Sociology; nine, 

Soc i al Work; ten, Speech; eleven, Biology; twelve, Chemis

try; thirteen, Physics; fourteen, Mathematics; fifteen, 

Elementary Education; sixteen, Special Education; seventeen, 

Ps ychol ogy; eighteen, Arts; nineteen, Music; twenty, Health 

Education; twenty-one, Physical Health and Recreation; 

twenty-two, Nutrition; twenty-three, Textiles; twenty-four, 

Human Development; twenty-five, Library Science; and twenty-

six is General Science. 

Specific characteristics of interest in the fre-

quency data were as follows. In the minors eighty-two 

student transcripts were recorded; this included students 



Tab lie- 1 

En~lish 1013 And · l023 
T/>.BLE OF ENG1C13 BY V~_~AD 

ENG1013 YK GR;\ D 

F~EQUENCY l 73 I 74 I 75 I 76 I 77 I ---------+--------+--------+--------+--------+--------+ (' I C- I l t 1 t C I 3 I ---------+--------+--------+--------+--------+--------+ 
1 l 1 l 31 0 I 1 I CI ---------+--------+--------+--------+--------+--------+ 
2 l 2 I 1 I s I 13 I 4 I ---------+-------.+--------+--------+--------+--------+ 
3 I 2 I 1 I 9 l 8 I 12 I ---------+--------+--------+--------+--------+--------+ 
4 l cl ol 3 I 21 4 I ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 18 24 23 

ENG1<'23 

TABLE OF ENG1023 BY YR_GRAD 

~K GRAD 

TOTAL 

5 

5 

31 

32 

9 

82 

F~r::QUENCY I 73 I 74 I 75 I 76 I 77 I TOTAL -- ------+--------+--------+--------+--------+--------+ r l 01 1 t t I ct 21 4 ---------+--------+--------+--------+--------+--------+ 
2 I ? I 4 j 3 I l ~ I 5 I 24 ---------+--------+--------+--------+--------+--------+ 
3 j 3 f 7 J 1 1 I 12 I lC. I 4 3 ---------+--------+--------+--------+--------+--------+ 
4 I c, I "I 3 I 2 I 6 I 11 ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 18 24 23 82 

~ 
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ENG2C 13 

Table 2 

Eng l is h 20 13 And 2023 

TABLE OF ENG2Ul3 EY yo_GRJD 

YP GPA.D 

F~EQUENCY I 73 I 74 I 75 I 7(: I 77 l ---------+--------+--------+--------+--------+--------+ n I o l 1 l 1 l r I 2 t ---------+--------+--------+--------+--------+--------+ 
l I (• I 41 1 t 2' ()' 

---------• ______ . +--------+--------+--------+--------+ 
2 I 1 I 1 I 5 I 1t I a I ---------+--------+--------+--------+--------+--------+ 
3 I 4 I 5 I 9 l lC I 5 l ---------+--------+--------+--------+--------+--------+ 
4 l C- I l i 2 l 2 I 8 I ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 18 24 23 

EN G2 0 23 

TABLE OF ENG2 ~)23 BY YR_GR.AD 

YR GPAD 

TCTP,L 

4 

7 

25 

33 

l 3 

82 

FRCQUENCYl 73 I 74 I 75 I 76 I 77 i TOTftL ---------+--------~--------~--------+--------+--------+ (.; I CI 1 t 21 CI 21 5 ---------+--------+--------+--------+--------+--------+ 
1 I ": I 1 t 2t 2 I o i 4 ---------+--------+--------~--------+--------+--------+ 
2 l 0 I l I 6 l 11 I 11 · I 31 ---------+--------+--------+--------+--------+--------+ 
3 I 4 ! 7 1 s I 1 I 3 t 26 ---------+--------+--------+--------~--------+--------+ 
4 I 1 I 1 l 3 I 4 I 7 I 16 ---------+--------+--------+--------+------ ·-+--------+ 

TOTAL 5 12 18 24 23 8? 

~ 

°' 
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Table J 

Government 2013 And 2023 

T P 8 L F.: CF G O VT 2 u 1 2> BY Y R Gr. A D 

GOVT2Cl3 yf:; GG ,AD 

F~EQIJENCY I 73 I 74 l 75 I 7t: I 77 f ---------+--------+--------+--------+--------+--------+ 
'0 I 1 l 21 21 11 1 ( ---------+--------+--------+--------+--------+--------+ 

1 I .-, . I .: I 2 I :1 t 1 I ---------+--------+--------+--------+--------+--------+ 
21 ?. ' 71 4 t 7 I 6 t ---------+--------+--------+--------+--------+--------+ 
3 I 21 3 l et e I 71 ---------+--------+--------+--------+--------+--------+ 41 ft r I 2 I 5 I Bl ---------+--------+--------+--------+--------+--------+ 

T tJ T t.. L 5 1 2 18 2 4 23 

GOVT2C23 

T~BLE GF GGVT2023 BY YP_GFAD 

YF GRAD 

TOTAL 

7 

6 

26 

28 

1 5 

82 

FRLQUENCY I 73 I 74 I 75 I 7t. I 77 I TOTA,L ---------+--------+--------+--------+--------+--------+ n I t I 2t 21 c I 21 6 ---------+--------+--------+--------+--------+--------+ 11 21 2f 11 11 1 I 7 ---------+--------+--------+--------+--------+-------. + 
2 l 2 1 4 l B I t I a I 2s ---------+--------+--------+--------+--------+--------+ 
2 I 1 I 4 i 2 I 1 2 j s I 24 ---------+--------+--------+--------+--------+--------+ 
4 I r I 0 I 5 1 s I 7 I 11 ---------+--------+--------+--------+--------+--------+ 

TC T At. 5 1 2 18 2 4 2J 8 2 
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HISTlC:13 

Table 4 

History 1013 And 1023 

T .t.. e LE OF H l ST l :n 3 8 Y YR_ Gr, A 0 

y:::i GRAD 

F R L QUE.NC Y I 7] I 7 4 1 7 5 l 7 f:, I 7 7 I ---------+--------+--------~--------+--------+--------+ 
G I r, I l I 1 I 1 I l I ---------+--------+--------+--------+--------+--------+ 
1 l 21 ~, 2 l 3 I 1 t ---------+--------+--------+--------+--------+--------+ 
?. I 1 I 3 l s I 7 l 4 I ---------+--------+--------+--------+--------+--------+ 
3 l 1 I s l e I t 1 10 I ---------+--------+--------+--------+--------+--------+ 
4 I 1 I ,:i I 2 I 7 I 7 I ---------+--------+--------+--------+--------+--------+ 

T ;) TA L 5 1 2 18 2 4 2 3 

hlSTlC2.3 

T-BLE GF HIST102~ 8Y YR_G~AD 

Yk GRAU 

TOTAL 

4 

1 1 

2 C: 

3 (j 

17 

82 

f" RE QUENCY I 73 I 74 l r 75 I 76 I 77 I TOTAL ---------+--------+--------+--------+--------+--------+ 
0 I 21 l l 21 ( I 11 6 ---------+--------+--------+--------+--------+--------+ 
1 I r I 4 i c., I 1 f n I ·s ---------+--------+--------+--------+--------+--------+ 
2 I 1 I 6 ! 6 I . 11 I s I 29 ---------+--------+--------+--------+--------+----~---+ 
3 I 1 I 1 i t- I 7 I 11 I 26 ---------+--------+--------+--------+--------+--------+ 
4 I l I ,J I 4 j t I 6 I 17 ---------+--------+--------+--------+--------+--------+ TOTAL 5 12 18 24 23 82 

vl 
00 



Table 5 

Bi ol ogy 1111 And 1113 

TA a L F: CF B I Gl l l l BY Y h _ GP A D 

• 101111 Yft GRAD 

FREQUENCY I 73 I 74 l 75 I 76 I 77 I 
---------+--------+--------+--------+--------+--------+ 

0 I s l 7 J 5 I 31 9 I -- ·------+--------+--------+--------+--------+--------+ 
1 I C l l l l l l I O I ---------+--------+--------+--------+--------+--------+ 
2 l 0 I 2 l s I P : I 3 I ---------+--------+--------+--------+--------+--------+ 
3 l o l 21 3 l 6 I et ---------+--------+--------+--------+--------+--------+ 
4 l t:· i (1 l 4 l 41 3 I ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 1£ 24 23 

8101113 

TABLE OF 0101113 ev Y~_G~~D 

YR GRAD 

TOTAL 

2 <; 

3 

2(1 

l <; 

1 l 

82 

FRE QUENCY I 73 I 74 I , 75 l 76 I 77 I TOTAL 
---------+--------+--------+--------+--------+--------+ 

') l s I 6 l 7 I 1 1 I a I 3 1 ---------+--------~--------+--------+--------+--------+ 
1 i r, I 2 I c- I 1 I 2 t s ---------+--------+--------+--------+--------+--------+ 
2 I o I 3 I 6 t 6 I s l 2~ ---------+--------+--------+--------+--------+-------.+ 
3 I " I 'j l 3 I 5 I 2 I lC ---------+--------+--------+--------+--------+--------+ 
4 I !.~ I l I 2 t 1 I 6 f 1 C ---------+--------+--------+--------+--------+--------+ 

TL) TAL 5 12 18 24 23 8 2 

v-l 
I.O 
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Table 6 

Chemistry 1013 And 1011 

TAALE CF CHfM1013 av YP_GAAC 

YR GPAD 

FPEQUENCY I 73 I 74 I 75 I 7f. I 77 j ---------+--------+--------+--------+--------+--------+ 
0 I 5 1 9 I s I s I 7 I ---------+--------+--------+--------+--------+--------+ 
1 I 0 I -"! l l 1 ? I ~ t ---------+--------+--------+--------+--------+--------+ 
2 I c l 2 l t1 I s I 1 I ---------+--------+--------+--------+--------+--------+ 
3 t c \ n I 2 I 4 l 7 l ---------+--------+--------+--------+--------+--------+ 
4t CI l l 21 41 81 ---------+--------+--------+--------+--------+-------- • 

TOTAL 5 12 18 24 23 

CHE~-11 Cl 1 

T~BLE OF CHlMlOll BY YR_G~AD 

yq GP~ D 

TOTAL 

38 

3 

13 

13 

l 5 

82 

FREOUFNCYI 73 I 74 l 75 t 7t I 77 J TOTAL ---------+--------+--------+--------+--------+--------+ 
C I 5 l 11 l l 7 I 24 ( ~D ( BC ---------+--------+--------+--------+--------+--------+ 
1 I r I 1 t r:. i r: I o I 1 ---------+--------+--------+--------+--------+--------+ 
3 l r I ,~ j 1 j c I o t 1 ---------+--------+--------+--------+--------+--------+ 

T 1J T\L s 12 1a ·;,4 23 8? 

~ 
0 



CHEMllll 

Table 7 

Chemistry 1113 And 1111 

TAELE OF CHE~llll ~y YP_G~AD 

YR GkAO 

FREQUENCY I 73 I 74 I 75 I 76 l 77 f TOTAL ---------+--------+--------+--------+--------+--------+ 
C I 5 I 9 i 17 f 24 I 23 I 78 ---------+--------+--------+--------+--------+--------+ 
2 I O l ? l l l f' I 0 l 3 ---------+--------+--------+--------+--------+--------+ 
3 I CI 11 ( I ('; I O t 1 ---------+--------+--------+--------+--------+--------+ 

T0TAL 5 12 l~ 24 23 82 

CHEMlll3 

TA EL E OF CHEM l l l 3 BY vn GP AD 

YP GR.AD 

f-PEQUENCY I 73 I 71~ I 75 I 76 I 77 I TOTAL ---------+--------+--------+--------+--------+--------+ ,, I s I ~ I 1 .~ i 1 s \ 1 7 j s 6 ---------+--------+--------+--------+--------+--------+ 
1 I o l JI c. I 1 I n I 4 ---------+--------+--------+--------+--------+--------+ 
2 I r I 2 j 2 l s I .J l 1 2 ---------+--------+--------~--------+--------+--------+ 
3 I r i 21 l f 2 j 2 j 7 ---------+--------+--------+--------+--------+--------+ 
4 I r t t l 1 I 1 I 1 I 3 ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 llj 24 23 82 

~ 
~ 



CH:Ml 0 2l 

Table 8 

Chemistry 1021 And 1023 

TABLE OF CHEM1021 BY Y~ GRAD 

Y~ GRAC 

FR E QUE. N CY i 7 3 I 7 4 l 7 5 I 7 ( , I 7 7 I ---------+--------+--------+--------+--------+--------+ o I sJ 7l 1 t 3 I 31 ---------+--------+--------+--------+--------+--------+ 
l l Ct 1 I 01 41 0 I ---------+--------+--------+--------+--------+--------+ 
2 l (~ I 2 l s i 11 I s I --~------+--------+--------+--------+--------+--------+ 
3 l r l 1 l 4 I 1 l sl ---------+- ·------+--------+--------+--------+--------+ 
4 t C I l I 2 \ 5 I 10 I ---------+--------+--------+--------+--------+--------+ 

TOT.A.L 5 12 ld 24 23 

TABLE OF CHEM1023 BY YR G~~C 

Ct-FM l ( 2 .3 YR G~.t-D 

TOTPL 

25 

5 

23 

1 l 

18 

82 

FR E QUE NC Y I 7 3 I 7 4 I 7 5 } 7 C· I 7 7 l T OT ,AL ---------+--------+--------+--------+--------+--------+ 
0 l 5 l 9 I l 5 I 2 :3 I 20 j 7 2 ---------+--------+--------+--------+--------+--------+ 
l I .:; I ,j J l I 1 I O j 2 ---------+--------+--------+--------+--------+--------+ 
2 I (., f 1 I 1 l C f C · I 4 ---------+--------+--------+--------~--------+--------+ 
3 I c I t I c I r I 1 I 1 ---------+--------+--------+--------+--------+--------+ 
4 I (; I ~- ! 1 f C I 2 I 3 ---------+--------+--------+--------+------~-+--------+ 

TO:~L ') 12 18 24 23 82 

~ 
N 



3ACTlf04 

Table 9. 

Bacteriology 1004 And Speech 1013 

TAGL~ CF BACT1GC4 BY VR_GFAO 

yo GRAD 

FRE:.OUE:.NCYl 73 I 74 l 75 I 7f I 77 I 
---------+--------+--------+--------+--------+------- + r: l · o I r• I 1 I ') I o l ---------+--------+--------+--------+--------+--------+ 

1 l Cl 11 l l f I CI ---------+--------+--------+--------+--------+--------+ 
2 t 1 I st 5 I 5 I s i ---------+--------+--------+--------+--------+--------+ 
3 I 31 61 el MI st ---------+--------+--------+--------+--------+--------+ 
4 l l I O t 3 f 11 I 13 I ---------+--------+--------+--------+--------+--------+ 

iOTAL ~ 12 18 24 23 

T A BL E O F SP CH 1 .,) l 3 B Y 'v K _ G F A D 

SP(HlG13 Y~ G~AO 

TOTAL 

1 

2 

21 

30 

28 

82 

F P E t)U F NC Y I 7 3 I 7 ,:. I 7 S I 7 6 I 7 7 f TOT A L 

---------+--------+--------+--------+--------+--------+ 
o I 1 t 11 1 I 0 I 21 5 ---------+--------+--------+--------+--------+--------+ 
2 I ?. I 1 j s I ~, I 1 I 14 ---------¼--------+--------+--------+--------+---~----+ 
3 I f , I 7 j lv j 9 I 10 I 36 ---------+--------+--------+--------+--------+--------+ 
4 t 2 I 3 I 2 I t<. I 10 f 27 ---------+--------~--------+--------+--------+--- ----• 

TOTAL 5 12 18 24 23 82 

+:>, 

~ 



HPER1372 

Table 10 

Co mm un ity He a lth And First-Aid 

TA8L~ OF HPER 1372 dY Y~ GPAO 

y;; GRAD 

F :-E C)Ul.f\;CY I 73 I 74 t 75 l 7t l 77 I TOTAL ---------+--------+--------+--------+--------+--------+ 
<:: l ~ l 1 1 1 I 3 I 4 I ---------+--------+--------+--------+--------+--------+ 
2 l 1 I '"1 I 4 I '+ I 1 t ---------+--------+--------+--------+--------+--------+ 
3 l 1 I 7 i e I 12 t 7 t ---· -----+--------+--------+--------+--------+--------+ 
4 l <:: \ 4 \ 5 l 5 I l l I ---------+--------+--------+--------+--------+--------+ 

Tf1TAL 5 12 18 24 23 

Hf='.t= R l 751 

T~BLE OF HPER1751 _BY Y~_GPAD 

YR G~AO 

F RF: OUE~CY I 73 I 74 I 75 I 78. I 77 f TCTAL ---------+--------+--------+--------+--------+--------+ 
~ I 1 I 0 l 2 I ( I 2 I s ------+--------+--------~--------+--------+--------+ 
2 1 1 I 2 I 1 I 2 I o I t-

- - -- --- - - + - - --- - - -+ - - -- - --- + - -- - - -- -+---- - - - - +- - --- -- - + 
3 I 2 I 8 J 7 t 7 t s t 29 ---------+--------+--------+--------+--------+--------+ 
4 I 1 I ? f s I 15 I 16 I 42 ---------+--------+--------+--------+------- • --------+ 

TOTAL 5 12 1 8 24 23 82 

l 2 

l r: 

35 

25 

f;2 

~ 
~ 



MATH2113 

Tab1e 11 

Mathematics And Nutrition 

TAPLE OF ~ATH2113 BY YP _G r AD 

YR G~AO 

FF: Eau EN c v I 7 3 I 7 ~ I 7 5 I 7 (, I 7 7 I 
---------+--------+--------~--------+--------+--------+ 

n I 5f 3 I 3 I 11 31 ---------+--------+--------+--------+--------+--------+ 
1 I r l 1 I · 2 t 2- I o I ---------+--------+--------+--------+--------+--------+ 
21 o I s1 21 e I 7 I ---------+--------+--------+--------+--------~--------+ 31 ( I 2 I 7 l 7 t 7 I ---------+--------+--------+--------+--------+--------+ 
4 I " I 1 1 4 I s I 6 t ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 le 24 23 

TAELE CF HAS2323 BY YR_GRAD 

HtS2323 Y~_GRftO 

F~EQUENCY I 73 I 74 I 75 l 76 f 77 t ---------+--------+--------+--------+--------+--------+ o I c I '.~ I 0 I r: t 1 I ---------+--------+--------+--------+--------+--------+ 
l I o, 0 j CI 1 l CI ---------+--------+--------+--------+--------+---·----+ 
2 I 11 21 SI 51 41 ---------+--------+--------+--------+--------+--------+ 
3 I 2 I :5 l 7 I 1 1 I s I ---------+--------+--------+--------+--------+--------+ 
4 I 2 I s I 6 I 7 l 11 t ---------+--------+--------+--------+--------+--------+ 

TCTAL 5 12 18 24 23 

TOTAL 

l 5 

6 

22 

2.3 

l 6 

82 

TOTAL 

1 

1 

1 7 

30 

33 

82 

..p:. 
u-, 



P~Yl,) l.~ 

Table l2 

Psychology 

T~ELE OF PSY1013 BY YR G~tD 

yq GqpQ 

FPEOUENCYl 73 l 74 l 75 I iF I 77 I TOT~L 
---------+--------+--------+--------+--------+--------+ 

f \ t · \ 1 l l I < I 1 I 3 ---------+--------+--------+--------+--------+--------+ 
1 I l I '} 1 ( I <": l O l 1 ---------+--------+--------+--------+--------+--------+ 
2 l 1 I 6 l 8 I 8 l 5 I 2d ---------+--------~--------+--------+--------+--------+ 
3 I 2 l ") I 7 I 12 I 6 I 32 ---------+--------+--------+ '-------+--------+--------+ 
4 I l I (: I 2 I 4 I 11 I 18 ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 18 24 2i 82. 

+:;,, 

°' 



SOC1C13 

Table 13 

Soc iol ogy 1013 And 1023 

T A 8 LE CF-" S O Cl G 1 3 8 Y Y h _ (;P A 0 

YR GRAD 

FnEaUENCYI 73 I 74 I 75 t 7f I 77 t ---------+--------+--------+--------+--------+--------+ 
C t 21 '+I 7 I 3 I 21 ---------+--------+--------+--------+--------+--------+ 
1 I t l o t o I 1 t t I ---------+--------+--------+--------+--------+--------+ 
2 l 21 41 21 0 I 2i ---------+--------+--------+--------+--------+--------+ 
3 \ 1 I 4 I 4 t 9 I 12 I ---------+--------+--------+--------+--------+--------+ 
4 I c I r, l ~ I s I 7 t ---------+--------+--------+--------+--------+--------+ 

T D T f , L 5 1 ?. 1 B 2 4 2 3 

SLJC1 0 23 

TAALE C~ ~0Cl023 EY YR_(PAD 

YR GRAD 

Tr::l TA L 

18 

1 

1 f) 

3 (; 

1 7 

82 

F Fd.: 0 U EN CY I 7 3 I 7 4 I 7 5 I 7 6 I 7 7 I TO TA L ---------+--------+--------+--------+--------~--------+ 
0 I 3 j 3 I 11 I 13 I 18 I 4A --------+--------+--------+--------+--------+--------+ 
2 I 1 I 6 j 2 I 6 I . G I 15 ---------+--------+--------+--------+--------+--------+ 
3 I 1 I 3 i 3 l 3 I s I 1~ ---------+--------+--------+--------+----- --+--------+ 
4 I ~~ I o I 2 I 2 I o I 4 ---------+--------+--------+--------+--------+--------+ 

TOTAL 5 12 18 24 23 82 

+:>, 
-----1 



Table 14 

Zo ol ogy 2013 And 2023 

T f., Q L~ OF Z O 02 0 1 3 ev Y ~- GA,!\ D 

Z002 t~ 13 YR_GRAD 

Fr:EOUENCYl 73 l 74 l 75 I 76 I 77 I ---------+--------+--------+--------+--------+--------~ 
r. l c I 1 t 1 , 1 I n I 

---------+----- ·--+--------+--------+--------+--------+ 
1 l ,:-. I r- l 3 , r I o t ---------+--------+--------+--------+--------+--------+ 
2 \ 0 I 6 I 4 l 1 n t s I ---------•--------+--------+--------+--------+--------+ 
3 \ 3 l 4 l 7 l 7 l st ---------+--------+--------+--------+--------+--------+ 
4 l 2 \ 1 1 3 I 6 I 10 I ---------+--------+--------+--------+--------+--------+ 

TCTAL 5 12 18 24 23 

TGTAL 

3 

3 

23 

26 
..j::::. 

00 

22 

82 

TABLF CF 2002023 BY YJ;_GR ,60 

ZO U2 0 23 Y~ GR t- D 

r· .. ~ E our N c Y I 7 3 l 7 4 I 7 5 l 7 6 I 7 7 I To T .6 L 

---------+--------+--------+--------+--------+--------+ 
c l c I '.") j cl 11 o t ':! ---------+--------+--------+--------+--------+-------- + 
1 I < I 1 I 1 I 1 t c I 3 ---------+--------+--------+--------+--------+-----·--+ 
2 I 1 l 2 j 4 I l C I 7 j 24 --------- +--------+--------+--------+--------+--------+ 
1 I 3 I 7 I e I E- I 10 t 36 ---------+--------+--------~--------+--------+----- ---+ 
4 I 1 I 2 I 3 I 4 I 6 I 16 ---------+--------+--------+--------+--------+--------+ 

T O TAL S 12 18 ?.4 23 82 
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f ro~ 19 73 through 1977 (table 15). Twenty-six students had 

a r:iinor in Government, fourteen students had a minor in 

Health Education, twelve students had a minor in Sociology, 

e leven students minored in Biology, eight students minored 

i n Eng lis h, four students minored in History, three minored 

in Psyc hol ogy, two minored in General Science, ahd one 

student did not have a minor listed. 

In the frequency data 87 percent of all students 

ha d a Grade Point Average (GPA) in all English classes of 

3. 2. I t m~1st be noted again that not every student neces

sar ily had the same number of course grades in each GPA. 

As mentioned before, several students had Botany instead of 

Biol ogy and other students placed out with examinations, 

which can result in a fallacy when interpreting Grade Point 

Average s. Fifty-four percent of all students had a total 

Den tal Hygiene Aptitude Test (DHAT) score of twenty-one 

(table 16). 

After listing each course, the frequency with which 

each possible value occurred was listed; such as how many 

student's received A, s, the number of students who received 

B's, C's, D's, and students who did not have a score. The 

percentages of total responses and the cumulative percent-

ages were listed (table 17). 



TABLE 15 

Frequency Data Information 

p qEDlCTING sue c E ss Of DENTAL HYGIENE STUDENTS 

MI N() i:; 1 FREQUENCY CUM FREQ PEP CENT CUM PERCENT 

"} 1 ;) ~ G 

J 8 8 <io877 90877 
4 26 34 32.C99 41.975 

5 4 38 40938 460 914 

8 12 50 140815 610728 
g 1 51 1 .235 620 96 3 

l 1 1 1 62 11o58Z) 760 543 

17 3 65 3 0 7( 4 8Co247 

2-') 14 79 1702 -34 970531 

26 2 81 20469 10OoCCO 

MI NC~~ F ~EQUENCY CUM F~EO PERCENT CUM ~EPCENT 

,,, 1 ·'3 0 0 

\" 44 L~4 54.321 54.321 

s 24 68 290 63 0 83Q 951 

n 4 72 4 09.38 880889 

1 7 9 81 11.111 100.oco 

I\A T EXM-1 F RE OU ENCY CUM FREQ PER CENT CUM PERCENT 
-

_., 2 0 0 0 

6? 1 1 10 250 le 250 

68 1 2 1 .250 2. 5(.; 0 

71 2 4 2o 5" C 5o ·')C,0 

72 1 5 lo2SO 60 250 

73 4 9 5 .cco 1 1 • 2 50 

75 4 1.3 5o ·1[(' l 60 250 

76 3 16 30750 2OoCC0 

77 2 18 2 .5(: 0 22.500 

78 4 22 5ol":(0 21~ 500 

7g 1 23 1 o?- 50 280750 

F3 f~ 2 25 2.5<:0 310 250 

81 6 31 1Q~~o 380 75() 

a2 5 36 60250 450000 

83 
,., 4() 5o0CC 50oCOO 

84 4 44 5o"C'1 550 0 (;0 

P.5 4 48 5 aOC 0 60eJ00 

86 g 57 11 ') 2 50 710251 

87 4 61 5o0Cf. 760 250 

8.J 3 64 ].75~ 80.C0() 

89 2 66 2o 5<: C 82:, 5CO 
10250 830750 

9,1 1 67 
2 .s·J o 86.250 

91 2 69 
Jo 75C 9Co0CO 

')2 3 72 
2o5':iC- 92o5CO 

93 2 74 2.scc 95 .r. 00 
94 2 76 3a750 980750 
9'5 J 79 1 0250 100oC00 
98 1 BC 

50 



Table 16 

Fr (~qu e ncy Data Relating To Dental Hygiene Aptitude Test 

;)HA T - qi:::o Ff;EOUENCY CUM FREQ PEF CEf\.T CUM PERCENT 

• 12 :, ,, 
0 

~) 25 25 350714 350 714 
1 45 70 64()286 100.coo 

SC IF NCE F~EOUEN CY CUM FPEO P EF~ CEt-i 1 CUM PERCENT 

• 12 • • • 
0 l l lo 429 lo 429 
1 1 2 lo429 2o 857 
?. 4 6 5.714 8.571 
.3 13 19 l8t157l 270143 
4 15 34 210429 480571 
5 17 51 24 .2 e 6 720857 
6 8 59 110429 840 2 8 6 
7 5 64 70143 910429 
R 5 69 7o 1 43 98,-,571 
~ 1 70 lo 429 lCOoOCO 

VCF RAL F~EOUENCY CUM FREQ PER CENT CUM PE PCF NT 

".) 12 () 0 0 

0 4 4 5.714 5.714 
1 5 9 7 0 14-3 1 2o 85 7 

2 9 18 120857 250714 
1 1 7 35 24 .2 f:16 so.000 
4 8 43 l L-, '429 610429 

5 6 49 80571 70oCOC 
6 13 62 18.'")71 880571 
7 6 68 80571 9 7o 1 43 
9 :2 70 2o8~7 lOOoCCO 

N l.JM eER S FPEOUENC Y CUM FREQ PE.RCE~T cu~ J:EPCENT 

'.) 12 0 0 0 

1 9 9 12.857 1 2o 85 7 
2 1~ 19 140 2£36 2 lo 1 43 
3 14 33 20 oC C 0 470143 
4 19 52 270143 7Li.c 286 
'j a 60 11,, 4 29 850 714 
6 5 65 70143 92.A57 
7 4 69 So 71-4 980571 

8 I 7C 10429 lOOoOCO 

PE.<\{) I NG Fr.;EOUC'.:NCY CUM FREQ PEPCEt--.T CUM PERCENT 

12 0 0 0 
0 

1 2 2 2n857 20857 

2 4 6 50714 80 571 

3 9 1 5 l?.0857 210429 

4 29 4'~ 41042 9 620857 

5 1 l 55 1-507!4 7f:3o 5 71 

6 8 63 11 0429 9C .c O ~ 

7 4 67 5') 714 950714 

8 J 70 4o2e6 lOOQCOO 
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Table 17 

Frequency Data Information 

PPEDICTING SUCCESS OF OENT AL HYG !ENE ~, TUDENTS 

REP 

0 
1 
2 
4 

GRAD 

73 
74 
75 
76 
77 

OFG 

1 
2 

S· 
1 

FkEQt.,ENCY CUM FREQ PERCEf\T CUM FERCF~T 

74 74 9~ 024 4 90 ,_) 244 
6 80 7o 31 7 97oS61 
1 81 10 2 20 980 780 
1 82 10220 100.coo 

FREOUEN CY CUM FkcO PERCENT CUM PERCENT 

5 c.· 
J 6.008 6.098 

12 17 l 4o 634 2<:0732 
18 35 21o951 42068:J 
24 59 29 .2E8 7lo<;Sl 
23 82 28oC49 1oc,,cco 

FREQUENCY CUM FREQ PEFCEt'-:T CUM FERCENT 

79 79 960341 960341 

3 82 ' "3.659 1 OC· .r.; C 0 

FREQUENCY cu~ FREO ~E~CE~T CUW FERCENT 

71 71 
11 82 

86o5H5 860585 
13.415 1O0~coo 

TABLE CF BOARD BY yc_G~ftD 

~30 -~ ~ C y R _ c, Pt D 

~ ~EOUFNC YI 73 I 74_1 _____ ~:-1-----~~-l-----~~-l TOTA -------+--------+------~ + 1~ I 21 I 22 I 7 
1 I 5 I l ---+--------+--------+ ---------+--------+------;-+----- J l 3 t 1 I 

·-- 2 I r t 1--------+--------+--------+ --- - ---+--------+--------+ ?.4 23 · 6 
IT<JTAL 5 12 18 . 

52 
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The National Board Dental Hygiene Examination 

(NB DHE ) scores ranged from a grade of 62 to 98 (table 15); 

76 .25 pe rcent scored 87 or below. The average scores of 

s eventy - one individuals on the National Board Dental H · ygiene 

Ex aminat i on (NBDHE) was 83.79. The final results of the 

f reque ncy data revealed that eleven individuals ~ade a score 

of l es s than 75, and seventy-one passed the National Board 

Den tal Hyg iene Examination (NBDHE) with a score of 75 or 

abo ve . 

Analysis Variance of Data 

The analysis of variance technique was used to dis

cover any differences among the years iti the National Board 

Den tal Hygiene Examination (NBDHE).
1 

The variance of 

Nat ional Board Dental Hygiene Examination (NBDHE) scores is 

15.8 319; the standard-deviation is 3.9789. The scores were 

homo geneous and did not vary from year to year (table 18). 

Discriminant Analysis of Data 

When a person sets out to use discriminant analysis, 

an answer is being sought to this question: Is there a sub

set of variables which allows the researcher to correctly 

lR. } d D R · ton and M Anthony Schork, Statis -
1 c 1a r . em1ng · · . d ~ 1 h s · tics · tl A . . t the Biological an hea t -- ciences _ w1 1 ppl1 cat1ons o - 70) z 

(Englewood Cliffs, N.J.: Prentice-Hall, Inc., 19, p. 82 . 



STir1::;r1c A L ANALYS '.: ~Y S TE.M 

M EAN S 

y~ (;F, AC N l'i A T E X. AM - -
74 u 77.75 ·: cC('C 
75 15 e20 e ".< u,c ,) 
7A 23 82 n 8':>9 5652 
77 18 e S • 5 v ,. ') ( 0 L 

OVEP .A.LL MF.: ANS 64 82.95312 5 {' 

STATI S TICAL A N A L Y ~ ~ SYSTEM 

ANALY S I S OF VAP IANCf F OR VAntt ~L E NAT_EXf.M 

SC UPCE 

ME AN 8 2 o 9~ 3 l 25C 

T t: S T S 

N UM CR AT C k : 

YR_GRl'.D 

SAMP L E ( Y ::l_Gr : f.D I 

C r:;PF--ECTF D T J TAL 

S OUPCE 

Y P GP At> 

OE NUM I N~ T OR : SAMPLf (Y R_GP AD I 

OF SJM OF SQUARES 

3 33 3 • . 85 ) 6 8 

60 2813oC087C 

6.3 3146.c5 S31:l 

D F , SUM OF S QUARES 

3 

6 t-

J 33a esc 6 a 

2t:ll3.C!)87C 

TABLE 18 

ANALYSIS OF VARIANCE 

MEAN SQUARE 

111.28 3 5 60 

46oBf'3478 

4") o 95) 149 

MEA.N S QUARE 

lllo2 8 3560 

46.883478 

F VALUE 

2o 37362 

PROB > F 

Go0779 

u, 
~ 
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classify observations (students) into two or more distinct 

groups a large percentage of the time? One has to know 

beforehand some logical group distinctions. 1 These "groups" 

are de fined by the particular research situation. This 

par ticular research situation assumes two groups to be those 

ind ividuals who passed, and those individuals who failed the 

Nati onal Board Dental Hygiene Examination (NBDHE); or 

des cribed by those students who scored 75 or above, and 

thos e who scored below 75. 

To distinguish between the groups, the researcher 

se l ected a collection of discriminating variables that 

me a sure characteristics on which the groups are expected to 

d iffer. The mathematical objective of discriminant analy

sis is to weigh and linearly combine the discriminating 

vari ables in some fashion so that the groups are forced 

to be as statistically distinct as possible. In other 

lvo r ds we 1vant to be able to "discriminate" between the 
2 

g roups in the sense of being able to tell them apart. 

Dis c r iminant analysis classifies students as academic suc-

c e s se s or failures. 

1Norman H. Nie et al., SPSS, 2nd ed. (New York: 
Mc Graw -Hill, 1975), p. 435. 



56 

For these data, discriminant analysis was conducted 

in two ways. First, the National Board Dental Hygiene 

Examination (NBDHE) scores were recorded as pass or fail 

( <7 5 = fail, >75 = pass). Based on past performance in 

course work and on the Dental Hygiene Aptitude test (DHAT), 

could students be correctly classified into pass and fail? 

Further, would the group of predictor variables be as small 

as possible ? Secondly, it was chosen to break the National 

Board Dental Hygiene Examination scores into four groups 

( <7 5, 75-84, 85-94, 95 and ahove). The question then was: 

Based on previous academic performance, can students be 

class ified into the right levels of success and failure? 

Note that the more possible groups for classifying there are, 

the less is the percentage of time the classification is 

c orrect--because there are more ways to make errors.
1 

This procedure also picks out the best predicting 

variable then the second best variable, then proceeds to 
' 

the third best variable. Note all students were deleted 

in this test from the year of 1973, because Dental Hygiene 

Ap titude Test (DHAT) scores were unobtainable, physical 

education courses were not used, courses that were repeated 

were not used, and minors were not used. The variables as 

1 rbid., p. 440 
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be st predictors were English 1013, 1023, 2013, and 2023. 

Go vernement 2013 and 2023, History 1013, Biology 1113, 

Chemistry 1013, 1113, 1021, and 1023, Community Health-

HPE R 1372, First Aid--HPER 1751, Mathematics 2113, Speech 

10 13, Sociology 1013 and 1023, Zoology 2013 and 2023, year 

graduated, Verbal, Numbers, and Reading. Zoology 2013 was 

t he best predictor. Next best was Verbal, and third best 

was Numbers (table 19). 

After each predictor variable was processed, Psy

chology 1013, Chemistry 1011, and History 1023 were removed 

be c~use they were not significant. A further aid in judg

i ng the importance of a discriminant function is its 

a s s ociated canonical correlation. It tells how closely 

the function and the "group variable" are related, which 

is just another measure of the function's ability to dis-

1 
criminate among the groups. 

For this function the canonical correlation is 

p = 0.812, the P2 
= .65; P2 is the percentage of variation 

in the National Board Dental Hygiene Examination (NBDHE) 

s cores. Sixty-five percent of the variation in the National 

Bo a rd Dental Hygiene Examination (NBDHE) scores is accounted 

for by those variables. 

1 rbid., p. 442. 



TABLE 19 

Discriminant Analysis-Final Set Of Predictor Variables 

STE.Pwls~-=- DIS.:~IMINAr~T AN.C..LYSIS fL1 •~ O.Aor,JCCAE: 

F ! U: nl.SCR.!M (CREAT1:J\! CATE= 10/04/78) 

- - - - - D -I S C R I M I r. 

S UM f-1 ARY T A BL E 

S T z:: P 
N iJ,~BE:- R 

VAR! ABLE 
ENTEf~-ED RC:::MOVED 

1 
2 
.3 
4 
5 
0 -, 
8 
9 

10 
l 1 
l 2 
l.J 
14 
1 ::j 
ID 
1 7 
18 
19 
20 
21 
22 
23 
24 
2~ 
26 
27 
28 
29 
3() 

lC '.12013 
\/~~ti AL 
NUMdERS 
G:JVT2013 
PSY10l3 
CH~-Mlvl3 
C~::Ml 1 l.3 

H? :71 1 i 3 
CH'~ Ml O 11 
GOV T20 23 
q1;: ,'\ D l NG 
HP:::.F<l/51 
<::H :=: ~1021 
ENG1013 
MAT H2 l 13 
H!Sil013 
ti I~: Tl O ~J 

E '\JG 2 ,)23 
C:NG l 02.3 
ZOJ2J23 
CH-==f'-11023 
PSYlulJ 
SPCHl013 
YR GRAD 
HPcRl.372 

S0Cl013 
~ NG201J 

D I S c~ I I~ r NMff 
FUNC T ION 

?SY1013 

CliC:M l O 11 

rUST102J 

58 

F T:J 5:NT::P 
oi; R.:: ;--1cv E 

11 .83677 
J.,Jd-)67 
tte3o2S5 
4ed9743 
3.41730 
2.32861 
4.5209] 
J,7dS62 
l .s 7 3 2 3 
1 • 5 ') ,Q 1 4 
l,57CC6 
l .66878 
1.57758 
1.42J06 
l 014735 
2.YJC<;l 
1.33203 
2,a,(>3482 
J.91269 
l .44 874 
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After the stepwise discriminant ana lysis functions 

were c omp l e ted, an important predictor model was printed. 

A constant value was given to the National Board Dental 

Hygiene Examin a tion (NBDHE) of -19.47073. National Board 

Den tal Hygie ne Examination= -19.47073 + (.30369) (English 

1013 ) + (. 59455) (English 1023) = ( .16116) (English 2013) + 

(- . 28506 ) (English 2023) + (-. 42961) (Government 2013) + 

( . 2 9 6 7 6 ) (Government 2 0 2 3 ) + ( - . 4 2 9 6 7 ) (Hi s tor y 1 O 13) + 

(.17 614) (Biolo gy 1113) + (.28308) (Chemistry 1013) + 

(. 21422 ) (Chemistry 1113) + (-. 26956) (Chemistry 1021) + 

(- .19082 ) (Chemi s try 1023) + (.13327) (HPER 1372--Community 

Hea lth) + ( - .15880) (HP ER 1751--First Aid)+ (0.40556) 

(Ma thematics 2113) + ( - . 35760) (Speech 1013) + (. 30773) 

(Ps ycho l ogy 1013) + (- .13501) (Sociology 1013) + (. 41749) 

(Z oology 2013 ) + (. 38821) (Zoology 2023) + (. 24971) (Year 

Graduated) + ( . 1 8 8 2 2 ) (Verb a 1 ) + C - • 1 3 0 3 5) (Number s ) + 

( - .23254 ) (Reading). With this equa tion a person should be 

able to c orre ctly ca te gorize students a s a "1" or "2" or a 

number close t o it, indicating pass or fail virtua lly 100 

percent of the t i me . The equat i on u s ing t hese data will 

not produce ident ic a l r esults wh en applied to another set 

of data (table 20). 

An equati on wa s t hen develope d using the Dental 

Hyg iene Aptitude Te s t ( DHAT) s co res exclu s i v e l y. The 
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Predictor Model 
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Na tional Board Dental Hygiene Examination was given a con

stant of - . 75667 + ( .16321) ( Science) + (. 50111) (Verbal) + 

( - . 2 9 3 4 7 ) (Numb e rs ) + ( - . 2 0 4 9 8 ) (Re ad in g) ( t ab 1 e 2 1 ) . 

Appr oximately 75 percent would be correctly classified using 

this equation. 

Another equation which can be used is the National 

Boa rd Dental Hygiene Examination (NBDHE) having a constant 

of (-.96204) + (.54241) (Verbal) + (-.32126) (Numbers) 

( table 22). Using the Verbal and Number scores from the 

Dental Hygiene Aptitude Test (DHAT), a prediction of 74 

pe rcent can be correctly classified as to whether a student 

wi ll pass or fail . 

Data are now continued by dividing the National 

Bo a rd Dental Hygiene Examination (NBDHE) scores into f our 

groups. In order t o predict the levels of success the 

s tudents were split into four groups: 1-74, 75-84, 85-94, 

and 95 or above. This gives a discrimination among the 

s tudents. The same variables were used and stepwise dis

criminant analysis first tried to find the best classifica

t ion variables. Since there are four groups, the machine 

ma kes three passes over all these variables to arrive at 

th e most si gnificant variables. Now there are three equa

t i ons to be used for classifying. The list was reduced to 

Bacteriology 1004, Verbal, Spe ech 1013, Psychology 1013, 
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Chemistry 1013, 1011, 1113, 1021, Biology 1113, Zoology 

2 013, Government 2013 and Numbers. 

In the first equation the constant 1s National 

Board Dental Hygiene Examination (NBDHE) = 1.85177 + 

( . 1 6 5 3 7 ) ( Government 2 0 13 ) + ( - • 4 S 0 3 9 ) (Ba ct er i o 1 o g y) + 

( - . 1 2 6 9 7 ) ( B i o 1 o g y 11 3 ) + ( - . 2 1 2 7 9 ) ( Chem i s t r y. 1 0 1 3 ) + 

(-. 35694) (Chemistry 1011) + (- .14285) (Chemistry 1113) + 

(-. 06156) (Chemistry 1021) + (. 31516) (Speech 1013) + 

( .13981) ( Psychology 1013) + (-. 30352) (Zoology 2013) + 

(-. 27736) (Verbal) + ( .14592) (Numbers) (table 23). 

In the second equation the constant is National 

Board Dental Hygiene Examination (NBDH,E) = 1. 7 3 9 61 + 

(-.47034) (Government)+ (-.56281) (Bacteriology)+ (.16802) 

(Biology 1113) + (.40480) (Chemistry 1013) + (.59620) 

(Chemistry 1011) + (.21724) (Chemistry 1113) + (-.29798) 

(Chemistry 1021) + (-.19637) (Speech 1013) + (.34045) 

(Psychology) + ( .18155) (Zoology 2013) + (. 23997) (Verbal) 

+ ( - . 3 3 0 0 3) (Numbers) (tab 1 e 2 3) . 

In the third equation the constant 1s National 

Board Dental Hygiene Examination (NBDHE) = 3.25125 + 

(. 30997) (Government 2013) + (-. 44090) (Bacteriology) + 

( .14066) (Biology 1113) + (. 02254) (Chemistry 1013) + 

(. 30060) (Chemistry 1011) + (-. 23107) (Chemistry 1113) + 

(. 03148) (Chemistry 1021) + (-. 51802) (Speech 1013) + 
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Nat ional Board Dental Hygiene Examination - Four Groups 
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(-. 63002) (Psychology 1013) + (-. 03837) (Zoology 2013) + 

( . 0 8 3 9 3 ) (Ve r b a 1 ) + ( • 0 7 2 6 5 ) (Numb e r s ) ( tab 1 e 2 3 ) . 

Group one showed four students with a level of 95 

or above. Group two, the 94-85 level of success, had 

twenty-eigh t students; group three with a level of 84-75 

had thirty students; and group 4 had eight students with 

scores of 75 or less on the National Board Dental Examina

tion. To interpret the prediction results under group two 

in the range of 85-94, two students would have been left 

out of the program and they could l:ave passed. In group 

three , the 84-75 range, four students would have been left 

out of the program who could have passed, and in group four 

wit h a score of 74 or below one student was allowed in the 

program and should have been eliminated. Approximately 

75 percent of the s tudents could be correctly classified 

according to the above technique (table 24). 

Next, the Dental Hygiene Aptitude Test (DHAT) scores 

were directly used with the four groups from above. Once 

again there were three equations. After computations, 

function one could be used but the results were non

significant , and functions two and three could be ignored 

as they added nothing to the analysis. The four variables 

of Science, Verbal, Numbers, and Reading-Comprehension 



Table 24 · 

Prediction Resu1ts For National Board Dental Hygiene Examination- Four Groups 
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wer e good for two groups, but the ability to predict gets 

wo rse when more groups are added (tables 25 and 26). 

If one needs more information about the population, 

the n the Dental Hygiene Aptitude Test (DHAT) scores by 

themselves are not very good discriminators. r ·f the infor

mati on of pass or fail is needed, then the De~tal Hygiene 

Aptitude Test (DHAT) is a good predictor (tables 27 and 28). 

Regression Analysis of Data 

Last, the regression analysis was performed to pre

dict tl1e actual scores on the National Board Dental Hygiene 

Exami nation (NBDHE). Raw data could not be used because 

many variables were unobtainable. A s~ries of stepwise 

reg ression procedures were used to search for predictor 

variables to give a good model of data. This procedure 

allows you to predict the exact score the students can have 

based on past experience in course grades. A subjective 

search of the information came up with the following vari

ables as being predictive: Zoology 2023, Bacteriology 1004 

a nd Verbal. A 100 percent could not be obtained. The 

results gave the following equation: National Board Dental 

Hygiene Examination= 63.5853 + (2.41471) (Zoology 2023) + 

(3.15141) (Bacteriology 1004) + (1.08527) (Verbal) (table 

29). Tables 30, 31, and 32 present the observed and pre 

dicted scores. The curvature in the line means tha t the 
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Table 25 

Dental Hygiene Aptitude Test With Four Groups 

Verbal, Science And Numbers 
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Table 26 

Prediction Results For Dental Hygiene Aptitude Test With Four Groups 
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TABLE 27 

Dental Hygiene Aptitude Test With Four Groups 
Science, Verbal, Numbers and Reading 
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Prediction Results For Dental Hygiene Aptitude Test~ Four Groups 
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Regression Analysis-- Predictive Variables 
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Regression Analysis- Observed And Predicted Scores 1~24 
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Regression Analysis- Observed And Predicted Scores 25-44 
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Regression Analysis- Observed And Predicted Scores 45-70 
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National Board Dental Hygiene Examination (NBDHE) is not 

linearly correlated with Zoology 2023, Bacteriology 1004, 

a nd Verbal. The relationship of the National Board Dental 

IIygiene Examination (NBDHE) in Zoology is linear, as evi

denced in the regression analysis except at the extreme end 

points (table 33). Scatter-grams of observed, predicted, 

a nd residual are shown in tables 33 and 34. 

Summary 

In summary, a group of variables can be used to 

a dequately classify students into academic success or fail

ure groups. The variables are given in table 20. Using 

these variables a classification equation was constructed. 

The group of Dental Hygiene Aptitude Test (DHAT) 

scores are sufficient as a group of classification variables, 

but the ability to classify individuals into success or 

failure groups can be improved by combining these with 

additional Predental Hygiene Course grades. Additionally, 

it was found that the combination of three particular vari

ables -could be used to construct an equation for predicting 

actual National Board Dental Hygiene (NBDH) scores. These 

variables are Zoology 2023, Bacteriology 1004, and Verbal. 

One should note that the contributions of University 

Required Courses and declared Minors were not signific ant 
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whe n building a model for predicting National Board Dental 

Hygiene (NBDH) scores . 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

In the frequency analysis, eighty-two transcripts 

we re investigated and the following results were noted. 

T\1,'e nty-six students had a minor in Government, fourteen 

s tudents had a minor in Health Education, twelve students 

had a minor in Sociology, eleven students minored in Biol

o gy, eight students minored in English, four students 

minored in History, three minored in Y~"iychology, two 

minored in General Science, and one student did not have 

a minor listed. Three students out of eighty-two had a 

previous degree. The differences among the minors did not 

prove to be significant . Grade Point Averages were not 

r e levant (appendix B). 

Forty-five· students took the Dental Hygiene Apti-

tude Test (DHAT) twice. T\venty-five students took the 

te s t one time, and twelve students' scores were unobtain-

able. 

The frequency data showed the results of the 

National Board Dental Hygiene Examination (NBDHE) as 

follows: 

81 



82 

1973 1974 1975 1976 1977 

Pass 5 8 15 21 22 

Fail 0 4 3 3 

In the analysis of variance, scores on the National Boa.rd 

Dental Hygiene Examination (NBDHE) 1vere homogeneous and 

the scores did not vary from year to year. 

1 

The discriminant analysis classified students into 

pass and fail categories. With the equation of: National 

Board Dental Hygiene Examination= -19.47073 + (.30369) 

(English 1013) + (.59455) (English 1023) + (.16116) 

( E n g 1 i s h 2 0 1 3 ) + ( - • 2 8 5 0 6 ) (En g 1 i s h 2 0 2 3 ) + (- • 4 2 9 6 1 ) 

(Government 2013) + (. 29676) (Government 2023) + (-. 42967) 

(History 1013) + (.17614) (Biology 1113) + (.28308) (Chemis

try 1013) + (. 21422) (Chemistry 1113) + (-. 26956) (Chemistry 

1021) + (- .19082) (Chemistry 1023) + (.13327) (HPER 1372-

Comrnunity Health)+ (-.15880) (HPER 1751--First Aid)+ 

(- .40556) (Mathematics 2113) + (-.35760) (Speech 1013) + 

(.30773) (Psychology 1013) + (-.13501) (Sociology 1013) + 

( . 41749) (Zoo 1 o gy 2013) + ( . 3 8 8 21) (Zoo 1 o gy 2 0 2 3) + ( . 2 4 9 7 1) 

(Year Graduated)+ (.18822) (Verbal)+ (-.13035) (Numbers)+ 

(-.23254) (Reading), a person should be able to correctly 

· d t as a "l'' categorize a stu en_ indicating pass or a "2" 

Hhich is _fail. The size of the coefficient is more impor-

tant; the larger the coefficient the mor e weight its 
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at tached variable carries in the equation. If the coeffi-

cient is positive, "correlation" of that variable with 

the National Board Dental Hygiene Examination (NBDHE) is 

positive; if the coefficient is negative, the "correlation" 

of that variable with the National Board Dental Hygiene 

Examinat ion (NBD HE) is negative. This technique yields 

100 percent correct classification on this particular set 

of data. 

The equation for the Dental Hygiene Aptitude Test 

(DI~T) scores correctly classified students as pass or fail 

75 percent of the time. Another equation using only the 

Ve r b a 1 and Numb er s p or t i on o f the Den, t a 1 Hy g i en e A p t i tu de 

Test (DHAT) classified students as pass or fail 74 percent 

of the time. 

If a n investigator needs mor e information about the 

population, the Dental Hygiene Aptitude Test (DHAT) scores 

are not good discriminators. If the only information 

needed is pass or fail, then the Dental Hygiene Aptitude 

Test (DHAT) is a good predictor. 

Conclusions 

A simple equation can be dev elop ed using only 

Dental Hygiene Aptitude Te s t (DI-IAT) scores from which 75 

percent of the student s can be classified correctly as 

passing or failing the National Board Dental Hygiene 
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Examination (NBDHE). A more complicated model can be used 

to obtain almost 100 percent correct classification. 

Another equation can be developed to correctly classify 

students' success on National Board Dental Hygiene Examina

ti on (NBDHE) into one of four levels (categories) 75 percent 

of the time. 

A simple equation using only Zoology 2023, Bacteri-

ology 1004 and Verbal scores can be developed to estimate 

an actual score on the National Board Dental Hygiene Exami

nati on (NBDHE). This model accounts for 65 percent of the 

va ri ati on in the data. 

Recommendations 

It is recommended that all Dental Hygiene Programs 

consider the Dental Hygiene Aptitude Test (DHAT) scores 

whe n considering a student for admission into their dental 

J1ygiene program. The administrator could use the predictor 

model equations formed under the discriminant analysis pro

cedures (table 20) to determine which students will pass or 

fai l 75.7 percent of the time. Admission officials could 

be assisted by the commission on accreditation of dental 

hygiene schools if these types of procedures were completed 

yearly by each dental hygiene school nationally. 
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Dr. W. H. Droze 
Affirmative Action Officer 
P.O. Box 22627, T.W.U. Station 
Denton, Texas 76204 

Dear Dr. Droze, 

l Vv U 

JUNO 5 '78 

OfflCE Of THE PROVOST 

6404 Lakehurst Avenue 
Dallas, Texas 75230 
May 31 , l 9 7 8 

Please accept this request to obtain access to the 

official records of the dental hygiene students from 

the class of 1973, 1974, 1975, 1976, through the class 
of 1977. These records will be used in a master's thesis. 

The purpose of obtaining these records is to determine 

which of these variables, (University Required Courses, 

Pr·edental Hygiene Courses, Dental Hygiene Aptitude Test 
Scores, or the Dec 1 a red Academic Mi no,r), either ind i vi dually 

or in combinations are most predictive of success on the 

National Board Dental Hygiene Examination. 

All records will be kept confidential in compliance with 

the Family Educational Rights And Privacy Act of 1974. 

Each students records will be given a code number and this 

number will be the only identification to appear on the 

data collection form. 

Your help in obtaining this information will be greatly 

appreciated. 

Sincerely yours, 

I' . ' / I }(" ,' ': .. 

Dawne A. Moore, B.S. 

DAM/dam 86 
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1~s. Dnwne A.· Moore 
61 04 Lakehurst Avenue 
Dallas , Texas 75230 

Dear Ms . Moore: 

June 13, 1978 

TI011ld you mate arra~~crn0nts to conf trcn ce with me concerning 
your re q u cs t to use t :H.: "o :f:[ :i c i al records ' 1 of d 0 n t a 1 h y rr :le n <~ 
s tudent[-;. I need to know the sp0ci f' ic records you nPed to see. · 
P lcas .. "J be inf O:i.~med t :1::1 t it wi 11 be :necnssa:cy for you to sign n. 
s tatt:r11ent tlw..t you will 1·c; f1·~in i'.rom mrJdng the recordR nvn.ilable 
to a third party nnd t~at your study wi ll not identify any st11d~nt 
b y name or bt1 any otber rnc:-l,CS. 

Pl 11 ''l Ii 1 rr d, " ' ( 0.,1'7) ~-3t0.)'.:-1614 -'.1.'or your . ease ca :,1 ss .J. noa .... -la oox c-1. ·c c ~ ~ , 

n.ppointr.1cnt . 

/lgn 

Sincerely yours, 

W. H. Droze}?:rorovost 
University General Divisions 

cc: Mr. John La;whon, Un,i versi ty Attorney 
Dr. \.f t uar~ty, Vice-P:;:-esident for !ristitute of Health Scienci l\,aTg'U.TC H 
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O F FICE Of' THE PnovosT 

V :--. 1,·1::l\sn Y GE :--; El\AL D1ns10Ns 

TEXAS '\VOMAN'S UNIVERSITY 

Box 22627, TWU STATION 

DENTON, TEXAS 70204 

June 21, 1978 

I understand that personally identifiable information relating 
t o students at a University is private and that such information 
c a n not b e disclosed to others. The thesis, Predicting Success 
o r Fail u re on the National Board Dental Hygiene Examination will 
i n volve statist ical analysis, and no part of the work product will 
r e flect personally identi f iable information from educational 
r e cords . It is further agreed that such personally identifiable 
informat ion will not be disclosed by me to any other person or 
s o urce . I und e rstand that disclosure of this type of information 
would be in violation of the Family Educational Rights and Privacy 
Act of 1974. 

Dawne A. Moore 

~1 . . 
\ 1 ..:_ - ... ~. -

Date 7 
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