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Abstract 

The purpose of this research was to determine the 

ability of a self-assessment test to predict suc

cess in introductory college mathematics courses. 

The test is administered by the IvIathematical 

Sciences Department at Salisbury State College. It 

is a twenty question multiple-choice test. It is 

given on the first day of class, graded and returned 

to the students for interpretation of their chances 

of succeeding in the course. Data for the evaluation 

was collected from the graded answer sheets, a stu

dent survey, an instructor survey, and unofficial 

student advisory sheets. The data was analyzed using 

a statistical package for SPSSX and a program, "Test 

Grader", available on the VAX 11/780 at Salisbury 

State College. The test was analyzed to determine 

item difficulty, item discrimination, and reliabil

ity and validity coefficients. The information from 

the surveys was used primarily for descriptive pur

poses. Results of the evaluation revealed that the 

testing procedures are acceptable. The screening 

and Self-Assessment Test that is currently in ~ 

has a degree of reliability and validity to justify 

its continued use. However, there was evidence that 

suggested that a shorter version of the current test 



may be just as adequate for predicting academic 

success in the introductory mathematics courses at 

Salisbury State College. 
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Chapter I 

Introduction 

1 

Education of the masses has been a significant 

issue in the history of the United states. For the 

early colonists. the importance of education was an 

offshoot of their religious zeal. Colonial legis

latures, influenced by their strong associa~ion with 

the church, and individual religious groups estab

lished schools promptly to propagate their faith 

and to enhance the general good of the community. 

~fuen the thirteen colonies became an independent 

nation, new philosophies influenced education. If 

the authori~ of the new republic was to rest on the 

consent of the people, then all individuals would 

need to be educated for their responsibilities as 

citizens of a democracy. Public education became 

available to more people because of its democratiz

ing- effects. Nandatory school attendance for all 

children reflects our society's strong belief in 

education. 

The growth of towns and commerce, the rise of 

a atrong middle class, and increased industrializa

tion and technology gave rise to new occupations and 

a need for more sophisticated training and skills. 

A high school diploma became mandatory for partici-
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pation in the work force of our modern society. As 

people became educated to meet the demands of a 

changing society~ the values of the society also 

changed. Education no longer just served the needs 

of'religion, a new government, or industry; to be 

well educated became a value. Slowly, the number 

o~ students persuing an academic career beyond high 

school grew. 

And the cycle continues. Our society is only 

beginning to adjust to the changes brought about by 

computer technology. New occupations and skills that 

acc'ompany this technology require educational experi

ences beyond high school. Technical schools, com

munity colleges, traditional four year colleges, 

and universities are experiencing increasing enroll

ments. Of course, not all of those pursuing advanced 

degrees or certification are dOing so merely for job 

opportunities. As our society has become more so

phisticated and standards of living have risen, higher 

education has become a goal for more people. By 1990 

almost one half of the population will ,have attended 

college (Crary, Pfahl & Donaldson, 1980). 

While more people are seeking experience in 

higher education, colleges have to deal with the 

problems created by large numbers of applicat:ions. 
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One of the problems is determining the suitability 

of the applicant for the programs that the institu

tion oilers. The llopen door" policy at most com

munity colleges has brought to those campuses the 

la.:r:gest student population in the history of higher 

education. It has also brought many students who 

have not mastered skills necessary for success in 

most college-level courses. Selection of applicants 

for admission to four-year colleges and universities 

has been extensively studied. The purpose of some 

of these studies has been to predict college grades 

or grade-point averages using the applicant's high 

school performance and/or scores on scholastic apti

tude or achievement tests. Some studies have also 

used personality, attitude and demographic variables 

to predict success (Crooks, 1980, p.2). 

However, the problem does not end once the stu

dent is admitted to a college or university. A stu

dent who seems to demonstrate potential for success 

at the college may not succeed in a specific pro

gram, department, or course. For example, the place

ment of students in an appropriate introductory col

lege mathematics course relative to their background 

and/or abilities is a problem many colleges and 

universities face. Some students enroll in a course 
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where they have already mastered the content. On 

the other hand, students can be in a course for which 

they do not have the necessary background. The de

sirable situation would be to place students in a 

course best suited to their backgrounds. 

In order to discern a student's abilities, the 

college, the mathematics department, or a specified 

authority must devise an instrument for assessing 

the student's skills. After the student's level of 

mathematics competency has been identified, he/she 

can be placed in an appropriate course or remedial 

program. According to Hecht (1980), who has worked 

to validate a placement test used by colleges in New 

Jersey: 

If students are placed into courses according 
to a reasonable placement policy and on the 
basis of scores from a valid placement test, 
then instructors should find students in their 
courses to be appropriately prepared to deal 
with the demands of the course. Under ideal 
circumstances, the resulting composition of 
students should be fairly homogeneous with 
none overprepared for the course and none 
underprepared. (p.19) 

A valid placement test is a test that measures 

a student's ability in mathematics and therefore 

provides information concerning a student's fitness 

for a particular course. The validity of a test does 

not rest solely on the characteristics of the test 
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but is also a function of the use of the scores from 

the test (Hecht, 1980). Validati on of a mathematics 

placement test requires evaluation of the test and 

evaluation of the effectiveness of the use of the 

scores to predict a student's suitability for a course. 

This is the general motivation of this study. 

statement of the Problem 

The purpose of this research project is to 

evaluate a placement test administered to students 

enrolled in introductory college mathematics courses 

at Salisbury state College. The test is used on the 

assumption that the results will enable instructors 

and students to ascertain the student's correct 

placement in fi course relative to their abilities. 

This assumption has not been verified. 

The specific objectives for this research will 

be: 

1. To perform an item analysis of the placement 

test. 

2. To discover subsections of the placement test 

using the results of the item analysis. 

3. To evaluate the nature of good performance 

versus bad performance in areas on the placement test. 

4. To review the procedures used to administer 

the placement test. 
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5. To determine the reliability of the place-

ment test as a predictor of student success in in-
. 

troductory college mathematics courses. 

6. To determine the reliability of the place-

ment test as a predictor of student success in in

troductory college mathematics courses given that 

the student has had the prerequisite Algebra II 

background. 

7. To determine if a subsection of the place

ment test can predict student success as well as 

the whole test. 

8. To decide how a student's performance on 

the placement test should be interpreted and re

ported to the student. 

Value of the Research 

The value of this research will be apparent in 

three phases of placement testing. Firstly, the re

search will evaluate the testing instrument to locate 

and examine items that may be extremely easy or dif

ficult. Ambiguous questions or distractors will 

also be scrutinized. Subsequent changes or deletions 

of such questions will improve the test instrument. 

Secondly, this research will add to the evidence 

concerning the predictive validity of the placement 

test being studied. The existing evidence is based 
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on a smaller and more limited population. It has 

been assumed from this earlier study that the test 
. 

does identify students' abilities in mathematics 

and can be used to predict possible success in in

troductory courses. This research will lend cre-

dence to that assumption. 

Thirdly, with this research a clearer and more 

accurate report of the meaning of the placement 

test scores will be developed. Students, with the 

guidance of their instructors, should be able to use 

the placement test for self-assessment of their 

mathematics ability. Their score may indicate that 

they are totally unprepared for the course in which 

they are enrolled. It may indicate tha~ they will 

need extra assistance or work to master the required 

material. The score may reflect the. student' s 

readiness to proceed in the course. Therefore, stu-

dents will need to know how to interpret a score as 

it relates to the likelihood of their success in the 

course. 

Limitations of the Research 

The basic purpose of this resear~ was to de

termine the ability of a placement test to predict 

success in introductory mathematics courses at Salis

bury State College. Success has been defined as re-
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ceiving a final grade of C or better. This level of 

performance is the standard at Salisbury state College 

for receiving credit for required courses in a stu

dent's major. However, the use of grades as a cri

terion against which to evaluate a test creates 

limitations for the research. One major problem is 

the reliability of course grades. The five-point 

scale, A to I, is a rough index and may contribute 

to the unreliability of grades. Final grades are 

assigned by one instructor for performance in one 

course at one point in time and may be influenced by 

many subjective factors. Grading standards will vary 

from instructor to instructor. In addition, highly 

effective instruction in a subject will tend to re

duce the variance in final achievement and therefore 

the course grades. 

There are also limitations of the research caused 

by the selection of the sample being studied. The 

data reporting the students' performances on the 

placement test, mathematics background and final 

course grades were collected from courses taught dur

ing the 1982 and 1983 semesters. The student and 

faculty questionnaires recording reactions to the 

test were administered to a different sample during 

the Spring semester of 1984. Therefore, students 
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and some instructors who used the test wi~hin the 

last two years were not in the group whose reactions 

to the test will be reported. This time lag be

tween collecting the data and reporting the results 

creates another problem for the research. There is 

no information concerning the students who withdrew 

from any of the courses. It would be of great value 

to know at what time during the semester the students 

withdrew from a course and its relationship to their 

performance on the placement test. The results for. 

students in this category will be segregated to help 

compensate for the lack of more specific information 

on their decision to drop out of a particular course. 

There were 484 subjec~s in the sample who re

ported their results on the placement test. However, 

there is not an e~ual distribution of this number 

over the six courses that will be studied. The un

evenness of the samples may cause difficulties in 

making generalizations to the populations for each 

course. 

The analysis of the correlations between scores 

from the mathematics section of the Scholastic Ap

titude Test (SAT) and the placement test scores could 

have been enhanced if more data had been available. 

Almost one third of the student records requested 
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did not contain the SAT scores. This problem could 

have been solved by requesting more records than 

the researcher anticipated would be necessary. 

There is also a ~uestion as to the information 

which will generalize beyond Salisbury State College. 

This study is an institutional study~ and as such, 

it has implications for placement of students in in

troductory mathematics courses at Salisbury State 

College. However. the method employed here could 

be used by any institution to assess a placement 

test. 

Definitions of Terms 

The placement test that is the subject of this 

research was desigped for. and is administered to, 

students enrolled in six introductory mathematics 

cou.t:ses at Salisbury State College. Since the title, 

reference number or content of these courses may be 

peculiar to Salisbury State College, the following 

descriptions were obtained from the 1983-1984 Academic 

Catalogue for Salisbury State College: 

Math 110 Finite Mathematics-3 hrs. credit. For 

students in the behavioral, biological, management 

and social sciences. An introduction to functions, 

~aphs. linear programming, probability, computing 

and additional topics as time permits. 
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Math 113 Introductory Statistics-3 hrs. credit. 

An introduction to the making of decisions under con

ditions of uncertainty. Organization and analysis 

of data, normal and b~nomial distributions, samp

ling, hypothesis testing, linear regression, cor

relation. Three hours per week. 

I·iath 114 Introduction to Nonparametric Statis

tics-3 hrs. credit. An introduction to the art of 

making statistical inference when the distribution 

is unknown or mathematically intractable. Hypothesis 

testing, estimation, contingency tables, measures of 

association, efficiency. Primarily for nursing and 

social sciences. Three hours per week. 

Math 121 Algebra and Trigonometry-4 hrs. credit. 

A precalculus algebra-trigonometry course. Real 

numbers, functions and graphs, including the study 

of polynomial, rational algebraic, trigonometric, 

exponential and logarithmic functions. Intended for 

students who plan to take the calculus sequence. 

Does not satisfy General Education requirements. jour 

hours per week. 

Math 150 Algebra with Calculus-3 hrs. credit. 

Review of algebra. An introductory study of dif

ferentiation and anti-differentiation with emphasis 

on techniques and application. Problems will be 
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taken from Business. Management, and other fields. 

Three hours per week. 

IiJath 151 Elementary Probability and Statistics 

for Business-3 hrs. credit. Introduction to: 

Elementary Probability. Probability Distributions, 

Descriptive Statistics, Hypothesis Testing and 

Estimation. Prere~uisite: 2 years of high school 

algebra. Three hours per week. 

The followin& definitions have been provided 

to clarify terms that may be unique to this research: 

Successful - To receive a final grade of C or 

better in a course of study. 

Unsuccessful - To receive a final grade of D 

or F in a course of study. 

Withdraw - denoted "W". To exit from a course 

prior to completion using the required procedures 

dictated by the college. 

Self-assessment test - A twenty question mul

tiple-choice test administered by the Mathematical 

Sciences Department at Salisbury State College to 

students enrolled in introductory.mathematics courses. 

The test is administered on the first day of class. 

Students are informed of their performance on the 

test and advised of their chances to succeed in the 

course during the first class meeting. It is the 
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sole responsibility of each student to use this in

formation to decide to continue in the course or to 

seek remedial assistance. 

Satisfying the prerequisite - To have success

fully completed a sequence· of Algebra I and Algebra 

II or to have successfully completed Hathematics 

100, a remedial mathematics program t at Salisbury 

state College.or an equivalent course from another 

institution. 

The following definitions are also provided: 

Reliability - The consistency of scores ob

tained from the test takers. It is a measure of 

how. well a test measures what it purports to measure. 

A reliable test should sort out those who know from 

those who do not know. 

Validity - "the extent to which a test measures 

what it is supposed to measure and also the appro

priateness with which inferences can be made on the 

basis of the test results." (Sattler, 1982, p.23) 
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ChaRter n 
Review of Literature 

and Related Research 

The research related to the prediction of 

mathematics achievement of college students is con

flicting. Some researchers look to the information 

obtained from standardized tests. From the review 

of the literature in the article Cognitive Predic-

tors of F·inal Grades in Finite Mathematics, the 

scores students received on the Scholastic Aptitude. 

Test (SAT) were the best predictors of success in 

college followed by high school rank, high school 

mathematics grades.,. and finally intelligence quo

tients (Troutman,. 1978). In a study reported by 

Richards, Holland, and Lutz (1966) the most consis-= 

tently high predictor of academic accomplishment 

was high school grades. The study also concluded 

that some weighted combination of high.school grades 

and the American College Testing Program test (ACT) 

is a better predictor than high school grades alone. 

Larkin (1983) concluded in her study that use 

of the Basic Algebra and Advanced Algebra Test pub

lished by the Mathematical Association of America 

helped to reduce the failure rate in introductory 

college mathematics courses. 
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The study by Haase and Caffrey (1983) on assess

ment procedures contradicts these findings. Accord

ing to their research, high school grades are almost 

useless as a tool for predicting mathematics achieve

ment. High grades reported on a student's transcript 

may have been earned in lower competency level classes 

or may be affected by grade inflation. There is no 

way to communicate this information to the admissions 

office. In another study Haase (1983) declares 

the scores derived from the SAT and ACT ineffective. 

as predictors of college scholarship because of 

the lack of applicable information at the develop

mental mathematics program at r.icHeese state University 

(Yellott, 1981) it was found that neither the ACT 

nor the Mathematical Association of America Place

ment Testing Program tests were effective predictors 

of final course grades. 

Some researchers have suggested using a variety 

of students' traits instead of scores earned on 

achievement tests to predict success in college mathe

matics courses. Intelligence, self-conceptr age. 

reason for taking the course, mathematics interest,. 

and attitude toward mathematics have been posited as 

predictive variables (Frerichs & Eldersveld, 1981). 

In a paper presented at the 1981 meeting of the 
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American Educational Research Association, instruc

tional style and cognitive style were added to the 

list of variables. Successful students were charac

terized as those who elected a traditional style of 

instruction, were older, assessed their own mathe

matics skills higher and scored high on mathematics 

achievement tests (Frerichs & Eldersveld, 1981). 

These findings were also reported by Barbara Ann 

Kimes (1973) who added that sex, enrollment status, 

employment status, future plans after college, and. 

the educational level of the students' parents were 

not factors that were likely to aid in predicting 

student accomplishment. Other factors that seem to 

make no significant contribution include membership 

in a minority group, attendance in high school ad

vanced placement mathematics, or attendance in 

algebra courses of varying lengths (Helmick, 1983). 

The factor that seems mos~ useful for predicting 

success in introductory college mathematics courses 

is the score obtained from tests designed by the in

stitutions that administer the test and use the 

results. Terence J. Croaks (1980, p.3) refers to 

these tests as "context-specific predictors tt • Al

though the purpose of his work was to find the best 

predictor of success in an introductory college 
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physics course, much of his discussion and findings 

are relevant to this paper. Crooks first reports 

that high school percentile rank or high school grade 

point average has been the best single predictor of 

potential academic achievement. Scores from scho-

lastic aptitude tests and standardized achievement 

tests yield slightly lower results. In general only 

slightly modest improvements in predictability have 

resulted from including personality, attitude, and 

demographic variables. 

It is Crooks belief that prediction can best 

be improved by-using different predication equations 

for specific courses, curricula, or departments in-

stead of looking for a general measurement of college 

success. This end is best met by locally designed 

tests, homemade tests as it were. To quote Crooks: 

I believe that a major reason for the 
limited success of differential predication 
studies has been the almost universal reliance 
on widely used and broadl~ conceived predic
tion variables. The variables, such as high 
school percentile rank, ACT scores, SAT scores 
and standardized achievement test scores, have 
achieved such wide usage largely because they 
are general in nature and tend to predict per
formance in diverse settings and subjects 
rather well. For this reason, they may not be 
very well suitedt~ use in ~ferential pre
diction. The present (Crook's) study compares 
the usefulness of v:ariables developed specifi
cally for a particular setting (PP. 3-4) 

Crooks correlated final course marks with ACT mathe-
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mat-ics scores, SCAT quantitative scores, and with 

a twenty-five minute test specifically designed to 

assess mathematics skills needed to understand the 

course marks with a correlation r=.60. The two 

general measures of mathematics skills correlated 

.43 and .45, respectively with the course marks. 

According to Crooks, liThe use of context-specific 

predictors seems likely to be of greatest benefit 

when predicting performance in individual courses." 

(p. 8). 

Similar results were reported by Faith Illeen 

Helmick (1983). The purpose of her study was to in

vestigate the predictive capabilities of selected 

variables i.e., scores on an institutionally de

signed mathematics placement test, the overall high 

school grade-point-average, and the ACT mathematics 

scores and develop a usable prediction model to 

place students in appropriate courses. The study 

concluded that the placement test was an appropriate 

and easily usable predictor of performance. 

A mathematics placement test written by a 

faculty member at Lake Superior College was found 

to be a prediction tool superior to the recommenda

tions from mathematics professors following indi

vidual student conferences. The student's high 



school transcript, ACT profile, and admission ap-

plication were made available to the professors. 

Although there was no significant difference between 

the predictive abilities of the ~ake Superior ~est 

and two standardized tests, the investigator r·eco;::-

mended adoption of the former as the nrsferred 

fc~nd the ~ew Jersey 

College Basic Skills Placement Test to have an ac-

ceptable degree of predictive validity to justify 

its continued use for colleges in New Jersey. 

To evaluate the Screening and Self-Assessment 

Test uset at 3alisbury state College several ~est 

characteristics will be examined through an item 

analysis. The first of these will be item difficulty 

or easiness percentages. Item difficulty refers to 

the percentage of students who get each item correct. 

~he higher the easiness percentage the easier the 

is. Extremely difficult or extremely easy 

items add li~tle information about academic per-

formance (Nunnally, 1972). It is felt by most in-

structors that test questions should start easy and 

gradually get harder to get a wide spread of scores. 

':Ihat actually happens is a narro\,.' er spre3.d tha:;] i: 

all items were approximately equal in difficulty 
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(Diedrich, 1964). 

According to Jim C. Nunnally (1972) this rating 

is ideal if 50% of the students pick the correct 

response for each question. The way this works is 

that on each item a somewhat different 50% would get 

the item correct. Only if the items measured 

exactly the same thing would the same 50% get all 

of the items correct. Since the 50% would be com

posed of somewhat different stUdents on each item, 

there is ample room for one student to get all of 

the items correct and for another to get none of the 

items correct. It is hard to determine the most 

appropriate easiness percentages for a multiple 

choice test because guessing is an impor.tant factor. 

For example, with four choices a test-taker has a 

25% chance of guessing the correct answer. Questions 

with an easiness percentage or item difficulty of 

20% could be answered by chance alone (Nunnally, 

1972). Multiple choice tests with four responses 

are more popular than five responses because it is 

hard to create five different plausible choices un

less one is "rione of these" (Diederich, 1964). 

Another important factor of item analysis is 

the determination of the extent to which each item 

measures the same thing as the total test. This 
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measurement is the index of discrimination. If 

all other factors are equal, a test question with 
. 

a large index of discrimination is a better contri-

'outor to the whole test than an item with a smaller 

index. A negative index may indicate an am~iguous 

question or a mistake (Nunnally, 1972). The index 

of discrimination used in this study is the point 

biserial correlation. It shows the extent to which 

testers who did well on the whole test did better 

on a particular item than testers who did poorly on 

the whole test. 

An analysis of the distribution of the responses 

for each question on the mul.tiple choice test pro

vides additional information about the test. If 

incorrect alternative answers receive 5% or less of 

the testers' response it may indicate a bad distractor 

that should be eliminated from the choices. If a 

distractor is chosen~ more than the correct answer, 

the item may be ambiguous (Nunnally, 1972). 

One of th& most common methods of validating 

educational tests is the examination of the rela-

tionship between test scores and final course grades. 

The correlation between test scores and final grades 

are called validity coefficients (Hecht, 1980). The 

relationship between scores obtained prior to in-
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struction and final grades can be predictive. How

ever, instruction affects the predictive ability of 

test scores and reduces the validity coefficient. 

If there is a time lapse between obtaining a place

ment test score and issuing a final grade and ef

fective instruction takes place in the intervening 

time period some students' final grades could be 

much higher than anticipated. 

The reliability of a test must also be analyzed. 

A test is reliable if it provides highly precise 

indications of students' standings with respect to 

one another. A correlation coefficient, denoted r, 

indicates the extent to which persons are ordered 

alike on two measures. When the correlation coef

ficient is used to measure how well two tests cor

respond it is called a reliability coefficient. 

Values of r close to one indicate that test-takers 

are ranked the same on both tests. If the tests' 

results are due entirely to chance there would be 

practically no relationship between the two tests 

and r would equal zero. A correlation coefficient 

of -1 indicates an inverse ranking (Nunnally, 1972). 

The wider the range of developed mathematical skills 

in the sample of testers, the greater the reliability 

of the self-assessment test (Miles, 1982). 
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This review summarizes some of the most recent 

findings concerning the validation of "homemade lt 

placement tests to predict success in introductory 

college mathematics courses. The research cited 

discusses the controversy amoung educators as they 

seek an appropriate model for predicting mathematics 

achievement. Standardized tests. high school rank, 

high school grades. non-academic student traits, 

and demographic information have received conflict

ing accounts on their ability to predict performance 

in introductory college mathematics courses. This 

review of literature provides evidence to support 

the use of 1\ context-specific" tests as predictors 

of academic performance. Although the test to be 

studied in this research is not a placement test 

in the strictest sense, it is a self-assessment tool; 

the aforementioned studies are relevant. The review 

also includes a description of the types of statis

tical procedures that will be used to evaluate a 

self-assessment test as a prediction tool. 
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Chapter III 

Design of the Investigation 

This study was conducted at Salisbury State 

College in Salisbury, i-laryland. Its purpose is to 

evaluate the ability of a self-assessment test to 

predict student success in introductory college 

mathematics courses. The self-assessment test is 

a twenty question multiple choice test. It is ad

ministered to all students in six introductory 

courses on the first day of class. These courses 

are: Finite Mathematics (110), Introductory Statis

tics (113), Introduction to Nonparametric Statistics 

(114), Algebra and Trigonometry (121), Algebra with 

Calculus (150), and Elementary Probability and 

Statistics for Business (151). Several sections 

of each course are offered every Fall and Spring 

semester. 

The data required for the analysis of the self

assessment test was taken from graded answer sheets 

of the students enrolled in .the introductory courses 

during the semesters of 1982 and 1983. The graded 

answer sheets (see Appendix B) provide the following 

information for each student: name, instructor's name, 

and a summary of the mathematics courses taken in 
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grades nine through twelve. The answer sheet is 

also a record of the student's responses to each 

multiple choice question, the correct response for 

any question incorrectly answered, and a score re-

ported as the total number wrong on the test. Un-

answered questions are counted as incorrect. All 

faculty members who were responsible for one or 

more sections of the introductory courses were 

asked at the beginning of the semester to keep the 

graded answer sheets and to add to them the student&' 

final course grades or a "WI! for students who with-

drew during the semester. These answer sheets were 

collected and each one was assigned an identifying 

number. The number was composed of the student's 

score from the mathematics section of the Scholastic 

Aptitude Test (SAT-M), if available, and coded in-

formation identifying the course, whether a student 

had satisfied the prerequisite, the student's final 

course grade, and the student's score on the self

assessment test, converted to the number correct •. 

The SAT-r1'~cores were obt~ined from unofficial,,;:·)}::i; '. 

faculty advisory sheets for individual students. 

This identification number and a record of the stu-

ents' responses to each question on the test were 

stored in a data file. 



During the Spring semester of 1984, a survey 

(see Appendix D) was administered to students en-

rolled in the six introductory courses. The pur-

pose of the survey was to obtain student reactions 

to the self-assessment test and the testing pro

cedures. The surveys were distributed to the 

instructors of those courses who then administered 

them to their students. Nine of the questions on 

the survey were ob j'~cti ve and required the student 

to choose the most suitable response of those pro

vided. Four of these questions could be answered 

by choosing yes or no. The tenth question asked 

the student to speculate about their course grade 

at the time of the survey. 

At the same· time, a survey (see Appendix E) 

was also administered to the instructors of those 

mathematics courses. The instructors were asked to 

choose yes or no responses to several questions con-

cerning the content of the self-assessment test and 

the procedures used. to give the. test~·;. They were 
:.,_ ,_ :,~:-';;:, ,","} .';. ;,~~(c>---.:/1.~i!:.j2it1t~-::~)';·'~:':~'~'~(-;~<::-::}5:~~~~;'-:,~~~::~fU;~fi1il}~~_:#i~~:f~i\:~~~i(;j~r&;~-;;:~i};~~'-_t~"'f~:_>'/'-" ,', <:'<, c,,':' -;~ ., 

asked to judge the ~ {est's abili iy' to predict success 

in introductory courses. The survey also tried.. to 

elicit from the faculty members any other observa

tions, judgements, or comments they wanted to make 

concerning the test. 
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The subjects for the analysis of the self

assessment test were 484 students enrolled in one 

of the six introductory mathematics courses during 

the 1982 and 1983 academic years. In the Spring 

of 1984, 237 students from these courses responded 

to the survey. The majority of the students en

rolled in sections of 150 and 151 are business 

majors. In 114 the rn2jority seems to be nursing 

students. The sections of 110, 113 and 121 are 

populated by a more diverse group. Math 110 and 

f1ath 113 are probably being taken by students to 

satisfy a general education requirement. According 

to the information reported by the students on the 

self-assessment test answer sheet, most of the stu-

dents have had Algebra I, Algebra II, and Geometry 

during their high school years. Many of the stu

dents have also had a high school trigonometry 

course.'~, Some went on, to a pre-calculus or calculus 

course by the twelth grade. A few students were 

enrolled in a business, curriculum in high school 

Table 1 shows the distribution of the 484 

students in the sample over the courses studied and 

what percentage of those students satisfied course 

prerequisites. SAT-M scores were obtained for 148 



students from the sample. The table provides a dis

tribution for these students over the SAT-M scores. 
,::,'. .. i~.\_ '.',~\<";'.:~;'''''C 

°grouped by hundreds. There is no SAT-fJI s cores in-

formation for students from 151. 

Table 1 

Distribution of Students in the Sample by 

l~umber, Percent Satisfying Prerequisite,. and. 

SAT-M Score for Each Introductory Course 

% 

sat. % Distribution in' SAT-M Groups 
200- 300- 400- 500- 600-

Course N= prereg. 299 399 499 599 699 _ 

·8f)'·;C:~84~;;:{.:;\f}<· c)1:·; ...•.. j;'.~ . 6~if;~2\·:·~. 25\;':' .. 0./"'\ 

113 131 81 0 10 45 39 6 

114" 99'" 82'.\oj 3" 24"{ 55 15 3 

121 29 90 0 10 60 25 5 

150' 

• ~~ .-1"'<;- "'··''''r¥-''<·~~'j.'':::fY,>'''i"·' :_ .;~- ',' : .. 

Prior to this study ,thesel:f-assessment test 

... . ' 

"-"",~~;~~~:i;1~Jtl:~i~:J;~5,~tle:~~i~,~~'~;t;f~:~~~!":-~.~~,;,:.;~~~.;.~~~A~~~':· .. ...... ~~. 
diet academieachievement in sections of 110 and 

11 3. , This, al,lalysis ~s per£armed. .bJ" D;.~avid L •. ; 

Parker, then an assistant professor in the Mathe-
C" ',:~' .~, .~.~ ~/{:~;~'-'-';!-':"':~;>"'< ,:' . ~ ':-;", :! .... ~", . 

matieal Sciences Department at Salisbury State Col

lege. Dr. Parker requested that instructors of the 

:;:~~~Si;"k~?f::·~;~~~'. 
··l~IJI.II.UII"_,nI\!lJj.JltJ".J'JJl_Ji·~_l.t.ll •.. UJ ••• ~'.~~~o/~~Jz~ 
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two courses keep the test answer sheets and submit 

them to him at the end of the semester with a record 

of the final grade for each student. Dr. Parker's 

analysis consisted of a talley of the scores achieved 

on the test and the students' corresponding grades. 

Probabilities for success in the respective courses 

were derived from these tallies. Dr. Parker re

peated this procedure the following semester and 

repnrted similar findings. A summary of his find- .. 

ings are reproduced on the instructors' direction 

sheets that outlines the procedures for administer

ing the self-assessment test (see Appendix C). 

These findings are also explained to the students 

after the graded answer sheets are returned to the 

class so that students may interpret their scores 

for possible success. 

Description of Instruments 

The self-assessment test (see Appendix A), which 

is the object of this study was designed by Dr. 

David L. Parker and first used at Salisbury 

College in the Fall semester of 1977. This 

tionally designed test was chosen over available 

commercial tests because it required only fifteen 

minutes to administer. For two reasons the implemen

tation of such a test was thought necessary. First, 
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students who had the required background but still 

lacked competency in those areas were enrolling in 

the introductory college mathematics courses. The 

Ildiagnostic" or self-assessment test would help to 

identify students with inadequate mathematics skills. 

Those students would be given the recommendation to 

enroll in Mathematics 100, a remedial course, or 

an intermediate algebra course. The second reason 

was that some of the students with only Algebra I 

background seemed competent enough to allow them 

admission into the introductory courses. The self-

assessment test acts as an lion the spot" check of' 

students' skills in mathematics regardless of their 

status with respect to prerequisites. The resuL~s 

of the test are used to advise students to take 

Hathematics 100, to get individual help during the 

semester, or to stay in the course. 

The test is composed of~twenty multiple-choice 

questions. Each question has five responses label

led A through E. The last response, choice E, is 
>" - <i ~"<,!:~_,: ' , 

"none of these ll for all of ' the questi..ans.::' ThE;' stu';' 

dents are instructed not to write on the test since 

the test copies are used repeatedly. Each student 

is given an answer sheet on whi ch to indicate their 

choice for each question (see AppendLLB). 
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The test is administered using the same pro

cedure each time. Within a few minutes of the be

ginning of the first class meeting a student helper 

from the mathematics department brings copies of 

the test and answer sheets to the classroom. The 

instructor explains the self-assessment nature of 

the test and that therefore their performance on it 

is not part of their final grade. Students are 

given the answer sheets and asked to fill in th~~ 

relevant information. Next, the tests are distrih-, 

uted and fifteen minutes are allowed to complete 

the test. At the end of that time, the answer sheets 

and tests are collected by the instructor and re

turned to the student helper. The tests are im

mediately graded, the number wrong written at the 

bottom of each test, and returned to the instructor 

the end of the first class meeting. Using 

the probabilities on the direction sheet given to", 

each instructor (see Appendix C), the instructor 

explains how the students should interpret 

scores. 

The test items follow a conventional mathe

matics pedagogical scheme. The first questions are 

related to arithmetic skills, are followed by al~ 

gebraic expressions using one unknown, and end with 
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higher degree equations and expressions usLag two 

unknowns. Specifically, questions one 
.. ,' ,~ 

through three are computations with fractions. In 

question four a negative integer is raised to an 

odd power. Question five uses radical notation. 

Questions six and seven involve order of operations 

wi th whole numbers. A knov/ledge of fraction. deci

, mal, and percent equivalents is tested in questions 

e{'fht an(r<~i~~~f»;'Ques ti ons ten through twelve in-

troduce variables by requiring the students to solve 

equations with one unknown. In question thirteen 

an expression must be evaluated using the given 

The students must translate English' 

instructions into appropriate mathematical expres-

"sions in" questions fourteen and fifteen. Question 

sixteen seeks the solution of a system of two equa

~~" . 

In the next question an 

un:farnilii:ir'?formula:must be're:"written for the required 

Questions number eighteen and nineteen 

ask' th~tstudentS. to multiply two binomials. The 
<~-:' ,:.~ -~~·:~~~~;tt,,~\-r,\~~t>':{i~~'~'~;-;~b1;:;.~,>,~~:,h~vi~?;~:j ~ ~ /~'::' .' ~'~'.~~:,~;t.1f:·r 7'~' . ::.~;:*~·!~l::\;~~·, 

last question presents the eCluation of a line in the 

slope-intercept form. The students must choose the 

correct graph of the line ,from four graphed lines 

or choice E. 

In the Spring semester of 1984, 237 stUdents 



were asked to respond to a survey about the self~ 

assessment.test and the testing procedures (see 

Appendix D). This survey was designed by the re-

searcher and administered with the cooperation of 

the mathematics faculty. The purpose of the survey 

was to try to determine what impact the self-assess-

ment test had on students who remained in the in-

troductory courses after taking the test. Question 

number one tried to determine if students were 

locked into the course for a requirement. Question· 

two was asked to determine if the self-assessment 

testing procedure evokes undue anxiety that might 

affect the students' scores. Question number 

is the most important question about the test in 

view of its self-assessment nature. Since the in-

structors may only advise students concerning their 

correct placement in a course, students must clearly 

understand the reason for taking the test. 

number four asked if they remembered their 

Questions five through eight were intended 
, "- " >" j\-,:l~;;:':'/~":'" -,"~<·.\:,;t<-:t'"~'. -<> '-".

insight on the students' reactions to the 

the testing procedures as a II self-diagnostic" 

process. Question number nine was asked in antici-

pa ti on of the analysis of the students who had 

satisfied the prerequisites versus those who had 



not. The purpose of question ten was to possibly 

reinforce ~nformation gained from question one i.e., 

some students must take a course to satisfy the re

quirements of their major and do so with little or 

no consideration of their mathematics ability. Als~, 

if most of the students report they are successful 

in the course this may indicate that the self-assess~ 

ment test screened the students effectively. 

The instructors of these courses were al~'~t 

asked to respond to a survey (see Appendix E). On 

their survey, question one asked the instructors 

to judge the students' use of the test to determine 

their placement in an appropriate mathematics co~rse~ 

In questions two through four the instructors must 

evaluate the content of the test in view of its 

purpose to identify students with inadequate mathe

matics skills. The test's ability to predict 

cess is being rated for each course in questi 

five and six. Questions seven and eight ask for the 

instructors t review of the testing procedures.,,:', Th~;;;< ", 
~ ~:~;:~~,~~+.i::~~~~·{¥~~<~~~:~~~~~~~;~iS2:;~ds{f :~' ~;:~:i>~'::~ 

survey ends with an opportunity for the instructors 

to make any additional comments. 

Statistical Techniaues 

The coded information in the student identifi~ 

cation number and the record of the students' re-



sponses to the twenty questions on theself-assess--· 

ment test were analyzedusingCi, statis~ical package 
• c •• ; .t.~~:"-:~ _ ':~.>j~,_.,><2-,~~ ... >,~~_';r7'~:·';~::';:~;;!}';/;:':~:~"~·:' .~. 

for SPSSX '~vaila:bie on the VAX 11 /78b at Salisbury 

state College. The same information was also anal

yzed by the program IITest Grader" which is also on 

the VAX 11/780. 

~he results of the student"and i~cul ty ~urveys 
by tallyi-ng individual' responses to 
-'~ .. :.",~:' ~ ,:~ . :'. ,: .::~ '. '; ~.: :}~.'.:;;~~:.~ .~·~~:~,:~~~:'~~~/(~~;'~~~?,~}·ft~~i;!~:.:~~~;;~};~;:;\;~f~:,~~; {;~~:~~::;,~~ -'/:\, '. ~ 
and then computing thai corresponding" 

percentages. 
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Analvsis of the nata 
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The purpose of this study was to evaluate the 

ability of a self-assessment test to predict aca

demic success in introductory mathematics course at 

Salisbury State College. The data used in this 

evaluation process was collected from surveys ad

ministered to students enrolled in those courses 

and from the instructors of these introductory courses. 

Past records of students' performances on the self

assessment test, final course grades, prerequisite 

information, and individual SAT-Jvi scores were also 

used in the analysis. The data is presented in ten 

sections: 

1. The results from the student survey 

2. The results from the instructor survey 

3. The results of the item analysis for the 

entire self-assessment test 

4. The results of the item analysis for con

spicuous subsections of the self-assessment test 

5. An evaluation of the nature of good per

formance versus bad performance in areas of the 

self-assessment test 

6. A review of the procedures used to admin-

ister 
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7. Correlations between the scores on the self-

assessment test and SAT-M scores and between scores -, 
" 

and final course grades 

8. An analysis of the reliability of the self-

assessment test as a predictor of student success 

given that the student has fullfilled the course 

prereouisites 

9. An analysis of subsections of the self

assessment test that may predict success as well aS~::f:;;? 

the whole test 

10. A summary that will provide the interpre-

tation of student scores on the sel,f-assessment 

'test for each introductory course served 

student Survey 

As described in Chapter III, the student survey 

was administered to 237 students enrolled in the six 

introductory mathematics courses in the Spring ,semester 

The results a.f the survey are included wi th'i~>":"" 

survey (see Appendix D). The number 

the blank before each response is the percentage:';,i/;\"Y 

of students responding to that question with that4i::,~;~~~;.;;,:~);~ ,:;l~~t&~~~, 
choice. Many students picked more than one response 

for question one. Some of the questions were not 
" ' 

analyzed because, in retrospect, some of the questions 

were badly worded or the responses supplied were open 



to many interpretations. 

The survey was conducted after the schedule . . 
adjustment period. At that point in the semester 

students must complete the course or receive an F. 

It was therefore not surprising that 88% of the stu

dents responded that they were taking the course 

to fullfill a requirement for their major, another 

course, or general education requirements. Only 

24% of the students were worried about taking the 

test on the first day of class; only 8% reported 

being unsure about this procedure. Thirty six 

percent of the sample thought the test should be 

given prior to the first day of class. 

on the test did not influence 64% of the students 

who made a decision to stay in the course. The 

results of question six seem to indicate that stu-

dents don't use their instructors advice 

junction with their test results to determine, their';' 

correct placement. 

Instructor Survey 

The instructors of the introductory mathematics 

courses for the Spring semester of 1984 at Salisb~ 

State College were asked to respnnd to an eight 

question survey. Six instructors returned completed 

surveys. Since that number is so small, percentages 



for the survey responses were not calculated. This 

was one problem encountered in the research. The 

survey should have been supp lied to more instructors 

in the I\1athematical Sciences Department. Like the 

student survey, this survey also had some weak items 

which 'IIJill be omitted from the discussion. 

Those instructors responding unaminously agreed 

students use the results of the self-assess-

test to judge their correct course placement~·, 

Four of the instructors responded that mastery of the 

test was necessary for suc

cess in introductory courses. The same number also 

suggested that skills in addition to those tested; 

were necessary for success. The suggested additions 

were: absolute value, inequalities, simplification 

of expressions, geometry, set theory, math logic, 

and, specifically for 150, solving 

F'our instructors agreed that:>':~/k 

should be given prior to 

day of class. 

edwith the procedures used to 

the test. There was a complaint that it takes too 

much class time to give the test. 

Test 

Two important results of an item analysis for 



a multiple choice test are the easiness percentages 

for each question and the index of discrimination. 

Tables 2 and 3 include these results for the self!, 

assessment test which is the subject of this study. 

Table 2 summarizes the easiness percentages for 

every item on the test in each course and for the 

total sample. For example, for question 1,79% of 

the students in Math 110 got that question correct. 

Vl.hen the sample is examined overall. 81% 

students taking the self-assessment test answered 

question one correctly. 

Table 2 

Easiness Percentages 

Question 

1. 

6 

7 

110 

79 

82 

68 

83 

80 

78 

94 

33 

113 

84 

91 

77 

88 

79 

82 

94 

54 

Course 
114 121 150 

69 79 85 

81 76 

72 76 

84 90 

69 72 

74 83' 82-

89 97 96 

37 48 52 

-
!.;1~J Total 

91 81 

88 80 

93 93 

42 45 

,ad, 

69 86 
··:;>t~,? 

9 74 80 79 



Question 

1Q 

11 

12 

13' 

14 

15 

17 

18 . 

19 

110 

77 . 

32 

69 

;8 

72 

77 

47 

31 

63 

52 

25 

113 114 

76 70 

55 42 

62 58 

56 49 

79 75 

75 65 

61 38 

48 39 

70 54 

61 44 

53 20 

41 

121 150 151 Total 

72 80 86 76 

31 51 49 46 

69 74 72 66 

45 60 67 53 

72 90 98 81 

72 63 74 71 

55 55 

45 48 51 43 

72 70 81 67 

69 68 81 60 

41 

According to the information sum~arized in 

Chapter II most test questions should have an easi

ness percentage between 50% and 70%. Using this 

criterion, questions one through seven, nine, ten, 

are above the range for thE! .. total sample 

for each course with only four exceptions i.e., 

,>.',' one, five, a~dni~e .•• iIl.I1~t~114\~J.question 
;f)i;'~';;.!.1:;).}r'\~~·<:;~,;· three in Math 11 o.~~~s-ti :o~s t~el,;~i;5~~'fi:it;~~~, eight-

een and nineteen are consistenely closer to fitting 

this criterion. Questions thirteen and sixteen 

have low easiness percentages for students enrolled 

in 110, 114, and 121. The remaining questions, 
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numbers eight, eleven, seventeen, and twenty have 

consistently low easiness percentages with the ex-

cepticn of question twenty for s~udents in 

Table :3 presents the results of the pO':l1t bi-

serial correlation obtained fro~ the 484 tests. 

This is a measure of the index of discrimination. 

:he t~ble s~ows that Question SS7en hac the lowest 

correlation with C.2L a~d t~at ~uestion eig~~een 

had the highest with 0.65. 

Table 3 

Point Biserial Correlation 

CJuesti on r< '.L. . " orre.La L..l on CJUesti on Correlation 

1 0.42 1 1 0.51 

2 0.32 12 0.54 

3 0.46 13 0.57 

4 0.36 1 4 0.44 

5 C.27 ~ c:: C '1Q 
'.-1 .L~ 

6 0.31 1 c- 0.50 

7 0.24 A~ : ( 0.56 

8 0.39 18 0.65 

9 0.37 1 9 0.60 

10 0.51 20 0.59 

lione of the responses to the Questions res-ulted 

in a negative point biserial correlation. 0uestions 



two, four through nine, and fifteen have low cor-

relations. The higher the correlation the better 

the question discriminates information. QUestions 

one, three, ten, eleven, fourteen, aYJG. sixteen have 

more desirable values. The remaining questions, 

twelve, thirteen, and seventeen through twenty, 

~ave very hi;h ~oint biserial 2orrelations. 

~he i~em analysis also ;rovided the da~a ~c 

examine the effectiveness of the distractors. Table 

4 shows the percentage of the total students sampled 

that picked each of the five choices provided for 

each item. The last column is the percentage of 

students '.~rho did not respond to the q uesti on. Tne 

correct response is indicated by an asterick. For 

example, in question one n is the correct choice 

and received 81% of the res~onses. Only 1% of the 

students omitted this question. Each of the four 

distractors were picked hy less than 3% of the 

students. 

Table 4 

Distribution of Responses 

:)uest. A E 
,., 

}) E Blank L 

1 4 J 8 81* 4 1 

2 86* 1 3 6 4 ... 
I 

3 h' 4- 76* '7 'Z, 4-'- i .-' 



- ---uues ". 

4 

6 

7 

8 

c 

10 

1"1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A 

2 

o 

31 

76* 

9 

3 

53* 

13 

10 

1 

43* 

3 

8 

6 

1 

17 

4 

66* 

10 

81* 

71* 

3 

11 

3 

60* 

7 

r 
o 

12 

2 

1 

18 

9 

10 

1 

10 

6 

3 

10 

41 * 

L .w 

86* 1 

10 4 

1 80* 

93* 3 

3 45* 

E E 

46* 12 

2 11 

2 17 

1 2 

1 3 

55* 18 

7 14 

67* 5 

10 7 

6 8 

Blank 

1 

2 

o 

o 

1 
I 

) 

12 

10 

7 

3 

h. 

16 

22 

1 3 

16 

31 

The tent questi 01]8 ie::- tr-~E: s eli'-ass essrrlen~ 

test have been segregated into three catagories 

using the easiness percentages and ranges for those 

percentages suggested in Chapter II. Questions one 

througb seven, ~ine, ten, ana fourteen had 
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high easiness percentages. Questions t\vel ve, fif-

teen, eighteen, and nineteen have easiness pe~cen-

tages that fall wi thin the ideal range. 'Ille remaining 

questions, eight, eleven, thirteen, sixteen, seven-

teen a~d twenty, are more difficult as indicated oI 

low easiness percentages. 

grcu-ps que3~ic~s 

is .... . . 
-cr:e ~ues-:lcns 

are examined. Table 5 shows that students who are 

successful in the course choose the correct response 

for a more difficult question more often than they 

choose the correct resvonse for a less difficult 

question. ~uestion seven, with the highest e2sines3 

percentage, was answered correctly by 54% of the 

successful students. Question twenty, with the 

lowest easiness percentage, was ans\.,rered correctly 

by E 3;~ -C' ..J.." 
0.1. ;...ne successful students. 

Table 5 

IJercentage 0:[' JuccessIul oJ; Unsu~cessful t and 

~ithdraw S~udents Responding Correctly 

t:o a 'rest Question 

Clues. Suc. Unsuc. W f ,:{ues. Sue;. Dnsuc. W 

1 56 15 29 I 7. 56 17 '1~ 

-' .:..C:; . 
2 56 16 28 t 4 55 17 23 



Cues •. 

5 

6 

7 

8 

9 

10 

11 

12 

Suc. 

56 

54 

57 

53 

63 

59 

Unsuc. 

15 

16 

16 

18' 

17 

17 

15 

17 

30 

29 

30 

25 

30 

?'7 

22 

24 

:Jues. 

13 

14 

15 

16 

17 

1" 

1 9 

20 

Suc. 

·64 

57 

53 

60 

66 

61 

6 ~ 

) 

46 

Unsuc. 

16 20 

17 26 

17 31 

14 26 

16 19 

13 

16 22 

16 21 

Examination of the point biserial correlation 

davides the test items into slightly different 

groupings. As suggested in Chapter II, the higher 

the :goint biserial'corrE::latioD the be~ter the index 

of discrimination. \,/i th the exception of question 

three~the first nine questions fall at the lower 

end of a desired measure. The last eleven test 

i.tems have higher point biserial correlations be-

tween 0.44 and 0.65, with the exception of question 

iii"teen with a co::orelation of 0.23. 

G,QQd :Ferformance V8::OSUS 3ad :FerformaY1ce 

The f,ollowing graphs given in Figures 1 through 

7 illustrate the distribution of test scores in 

each of the six introductory courses and for ~ne 

.... ° envlre sample. mo ~ 'J..ne range Ool. scores fer students en-

rolled in 110, and 121 was from seven to nineteen. 
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students enrolled in 113 and 114 scored between three 

and twent~ questions correct on the self-assessment 

test. f4ath 150 students received scores of six to 

twent~ correct 6 \'fith the exception of only two stu

dents who got sixes. those enrolled in 151 earned 

scores of eIeven to twenty correct on the test. 

Table 6 :;;rovides a summary of the mean test scores 

ani s~andard deviations for the test results of each of 

the introductorr courses served by the self-assessment 

test. Students enrolled in 114 had the lowest mean test 

acore and students enrolled in 151 had the highest mean 

test score. The mean for the total sample of test-

takers was 13.8. 
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Iigure 1. The distribution of the self-assessment 

test scores for students in Math 110. 
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Figure 3. The distribution of the self-assessment 

test scores for students in Math 114. 
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Figure 4. The distribution of the self-assessment 
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test scores for students in Math 150. 
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Table 6 

fvleans and Standard Deviations 

Course i·iean st. Dev. 

110 12.7 3.1 

113 14.4 4.2 

114 12.1 4.5 

121 13.6 3.4-

150 14.7 3.4 

151 15.6 3.2 

over- 13.8 4.0 alJ.... 

Tbe point biserial correlations which have 

been presented and discussed in an earlier section 

indicate that there are no questions that inaccu

rately appeal to students who do poorly on the test. 

Tbat iss- there are no questions that low scoring 

students get correct more often than students who 

dowe!:l on the test. i!::ach item on the test con-

~ibutes to discriminating poor performance on the 

test from good performance on the test. 

ltevi.e~ of Testing Procedures 

~ Brocedures used to administer the self

assessment test to introductory mathematics students 

atS'alisbury state College were described in Chapter 

III. Three questions from the student survey and 
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two questions from the instructor survey were 

formulated to assist in reviewing these current 

practices. Both groups were asked if the test 

should be administered prior to the first day of 

class. The question also suggested the administra

tion of the test during pre-registration. Of the 

students surveyed, 64% were opposed to changing 

this procedure and 70% reported feeling uncon~erned 

about taking a test on the first day af class. 

However, four of the six instructors questioned 

were in favor of changing this practice. VJhen the 

instructors were asked if they were satisfied with 

the procedures used to administer the self-assess

ment test only one responded negatively and added 

that the administration of the test takes too much 

time away from the first class meetin~~ 

In an effort to standardize testing practices, 

the instructors are given a guide which outlines 

the procedures for administering the test (see 

Appendix C). The first ste~ requires that the in

structors explain the self-assessment nature of the 

test that the students wiLL be given. Almost all 

of the students in the survey sample, 92%, under

stood why they were taking the test. 
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Correlations with SAT-M Scores and with Final Grades 

A correlation coefficient which is used to 

compare the ranking of test-takers by two tests is 

a reliability coefficient. A standard test of known 

reliabilLty is used to determine the reliability 

of a previously unexamined test. In this study, 

the s~ores from the mathematics section of t~e 

Scholastic Aptitude Test were used to determine the 

reliabilit~ of the scores from the self-assessment 

test which is the object of this research. The re-

suIting reliability coefficient was 0.520. Coef

ficients close to posi ti ve one are considered good 

and thus indicate similar ranking by the two tests. 

The validity coefficient described in Chapter 

II was also computed to determine the relationship 

between test scores and final course grades. The 

validity coefficient was found to be 0.350. 

Predicting Success Given That the Student Has 

Satisfied Prereauisites 

Table 7 reports the percentage of students en-

~rolled in each introductory course who had satisfied 

the prerequisites for those courses. In all cases, 

the students are expected to have successfully com

pleted an Algebra I and Algebra II sequence in high 

school or to hav-e successfully completed f"iathematics 
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100 at Salisbury state College or an equivalent 

course at another college. So few of the students, 

15%, reported failure to satisfy this requirement 

that the research will not analyze the performance 

of those satisfying the prerequisite separately 

from those who did not. 

Table 7 

Fercentage of Students 

satisfying Prerequisite 

% sat. 
Course prereg. 

110 84 

113 81 

114 82 

121 90 

150 87 

151 95 

Subsections of the Test as Predictors of Success 

In an earlier section of this chapter the test 

items were grouped according to their easiness per

centages. Questions one through seven. nine, ten, 

and fourteen have very high easiness !leI"'centages. 

Questions twelve, fifteen, eighteen. and nineteen 

have easiness percentages between 50% and 70%. The 

questions with lower ratings, numbers e:ight, eleven, 
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thirteen, sixteen, seventeen, and twenty were more 

difficult questions on the test. 

The point biserial coefficient, which measures 

the degree to which an item contributes to the whole 

test, grouped the items in a slightly different 

arrangement. The higher the coefficient the better 

is the item's ability to discriminate information. 

~uestions one, three, ten, eleven, fourteen, and 

sixteen had good biserial coefficients. Questions 

twelve, thirteen, and seventeen through twenty had 

even better coefficients. 

Table 5 of this chapter showed that students 

who were successful in the course responded cor

rectly to the more difficult questions more often 

than they did to the easier questions. 

These three factors suggest that there may be 

a subsection of the test that predicts student suc

cess as well as the entire test. However, the 

analysis required to more accurately identify a 

subsection and to confirm its predictive ability is 

not in the scope of the present research. 

Interuretation of Students' Scores 

Table 8 is a summary that may be used to inter

pret the scores on the Screening and Self-Assessment 

Test. The scores are presented for five of the in-



56 

tr~ductory courses served by the test. The sample 

size of the test results £rom students enrolled in 

Hath 121 \·/as too small, 29 testers, to allow proper 

interpretation. According to the table, any poten-

tial 110 student ~etting ten or more questions 

correct on the test has a 68% chance of succeeding 

in the course. If the student misses nine or more 

questions, his/her chance of success in the course 

is 40%. 

Table 8 

Inter~retation of Scores from the 

Hathematics Screening and Self-Assessment Test 

l'rob. l-rob. :Prob. 
Course gears- . of Sue. of Unsuc. of 'Vi thd. 

110 10 or more 68% 14% 18% 
9..;Q;C. .. J • .ess 40% 20% 40% 

113 1, or more 65% 7% 28% 
1'1' or less 45% 9% 45% 

tf'4 11 or more 65% 15% 20% 
10 or less 33% 23% 44~{ 

150 14 or more 63% 22% 14% 
13" or less 24% 26% 50% 

151 16 or more 60% 12% 28% 
15 OJ: ~ess 17% 44% 39% 
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It has been predicted that by 1990 almost one 

half of the population of the United states will 

have attended college. Career opportunities, parents' 

expectations, or the satisfaction of some personal 

goal are so~e possible motives for seeking an ex

perience in higher education. Eegardless of the 

motivation behind this swelling of the college bound 

population, college admissions must deal with the 

problems created by large numbers of applications. 

Potential students must be screened in order to 

assess their suitability to the programs offered at 

the institution of higher learning. Once an appli

cant has been accepted into the campus community 

he/she is faced with finding an appropriate course 

of study that suits the student's background and 

goals. 

General education requirements for most colleges 

include the successful completion of a specified 

number of hours from the mathematical sciences. It 

is the problem of the student to select the mathe

matics course that is most appropriate. Ideally, 

the student should desire to avoid courses with con

tent that he/she has already mastered. The student 
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should select a course that is a challenge but is 

not too far beyond his/her abili ties. It is the 

responsibility of the mathematics department to pro

vide a tool or method to aid the student in selecting 

the appropriate course of study. The purpose of 

this research was to evaluate such a tool. 

The research was conducted in the 1982-1984 

academic years at Salisbury state ~ollege in Salis

bury, f:iaryland. The purpose of the research was to 

evaluate the Screening and Self-Assessment Test 

administered by the mathematics department to stu

dents enrolled in the six introductory courses. The 

study was undertaken to determine the ability of 

the test to predict academic success in those in

troductory courses. 

Data for the analysis of the self-assessment 

test was collected from the graded answer sheets 

from 484 students enrolled in 110, 113, 114, 121, 

1 50~. and 151 in the semesters of 1982 and 1983. 

Unofficial student advisory sheets were used to ob

tain a list of scores from the mathematics section 

of the- Scholastic Aptitude Test which were also 

used in the analysis. Original surveys were designed, 

distributed l and administered to 237 students en

rolled in introductory courses in the Spring semester 
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of 1984 and to six instructors. The purpose of the 

surveys was to obtain student and instructor impres

sions of the self-assessment test and the testing 

procedures. 

The results of the surveys were tallied and 

reported as percentages for each response. The 

analysis of the data from the graded test answer 

sheets was done using a statistical package for SFSSX 

available on the VAX 11/780. 

Discussion of the Findings 

The objective of the research was to evaluate 

the ability of a self-assessment test to predict 

success in introductory college mathematics courses 

at Salisbury State College. The discussion of the 

findings of this evaluation will be presented in two 

parts. The first part will be a summary of the in

formation obtained from the student and instructor 

surveys administered in the Spring semester of 1984. 

The second part will present the findings based on 

the item analysis of the test and the correlation 

analysis. 

Student and Faculty Survey Summary 

The purpose of the student survey was to obtain 

students' reactions to the procedures for taking the 

self-assessment test and to evaluate their use of it 
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for placement in appropriate mathematics courses 

at the college. Generally, students seem comfort

able with or accepting of the current procedures 

for administering the test. From the sample of 237 

students, 76% were unconcerned about taking, the 

test on the first day and 64% would not suggest 

giving the test prior to the first day of class. 

As a self-assessment tool, the test was not highly 

rated. Two thirds of the students reported that 

their scores did not influence their decision to 

stay in the course. (Ironically, the six instruc

tors surveyed unanimously agreed that students do 

use their scores to judge their correct placement.) 

A more compelling influence could be a student's 

need to satisfy a reCluirement for a major or for 

general education since a little more than 10% of 

the students enro1.1 in one of the six introductory 

courses for reasons other than fullfilling require

ments. Unfortunately, the sample surveyed did not 

include those who withdrew after taking the test. 

Their scores maI have influenced that decision. 

The instructors aIso seemed satisfied with 

the current testing procedures although four of the 

six responded that the test should be given prior 

to the first class meeting. The results of the 
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questions requiring instructors to rate the self

assessment test as a predictor for student success 

in any of the introductory courses were inconclusive~ 

Item Analysis and Correlation Analysis 

The item analysis of the test yielded more ob

jective information. The easiness percentages, 

calculated from the number of students who answer 

the question correctly, reveal that questions one 

through seven, nine, ten, and fourteen are too easy. 

Questions that 'are too easy add little information 

to the test. Questions eight, eleven, thirteen, 

sixteen, seventeen, and twenty have lower easiness 

percentages but they are well above the 20% which 

might indicate a question that is too difficult. 

The remaining questions, twelve, fifteen, eighteen, 

and nineteen are within the range suggested for' 

maximum reliability and dispersion of scores. 

The analysis of the discrimination ability of 

the test revealed that there were no misleading or 

ambiguous questions on the test. That is, there 

is no question that low scoring test-takers ge~ cor

rect more often than high scoring test-takers. !he-

point biserial correlation was used to determine 

the index of discrimination. The higher the point 

biserial correlation, the better the discriminating 
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ability of the test item. Questions two, four 

through nine, and fifteen were the only questions 

with a correlation value below 0.4. 

The responses for each item on the test were 

also examined to see how effective the distractors 

were. A distractor that is not selected by at least 

5X of the test-takers is considered a poor alter

native response. Only question twen~y had all four 

distractors selected by more than 5% of the test

takers. The other extreme occurs in question seven, 

none of the four dis tractors draw more than 5% of 

the sample. Questions eleven, thirteen, and seven

teen each have one poor distractor. The remaining 

fifteen questions have either two or three distractors 

that are chosen as correct responses by less than 5% 

of those tested (see Table 4). 

The correlation coefficient for the Scholastic 

Aptitude Test Math~matics section scores and the 

self-assessment test scores was 0.520. This is a 

good reliability coefficient and indicates that the 

self-assessment test measures what it purports to 

measure i.e., mathematics skills. The validity co

efficient, computed using the test scores and final 

grades, was lower, 0.350. As was discussed in the 

Related Literature, this lower measure may be the 



result of effective teaqhing and/or learning prac~ices. 

Effective teaching and/or learning practices during 

the semest'er may have resulted in higher grades than 

the self-assessment scores indicated on the .first day 

of class. 

The analysis of those who correctly responded 

to each item reveals a possible subsection o.f the 

test that may predict student success as well as the 

whole test. Students who succeed choose the correct 

answers more often for the last ten questions, except 

number fifteen, than they do for the first ten 

questions. 

Recommendations and Conclusions 

Based on the findings o.fthis study, the fol

lowing recommendations are made: 

1. The Screening and Self-Assessment Test that 

is currently administered by the Department of Mathe

matical Sciences. at Salisbury State College has an 

acceptable degree of reliability to warrant its con

tinued use. Its" on the spot" feature and the cut 

off points for predicting success derived from past 

student performances may help make it a desirable 

tool for student sel.f-assessment. 

2. In the event that the Screening and Self

Assessment Test will continue to be administered to 
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the six introductory courses, it may be improved 

with some ~hanges. Upon interpretation of the item 

analysis,.. items one through seven, nine, and fourteen 

could be deleted from the test with little loss of 

informati.on. 

3.. The current test or a shortened version of 

the self-assessment test could be improved by reducing 

the number of distractors for each item. 

4. Question eight may be improved by providing 

the correct answer among the responses. 

5. Question number fifteen and its responses 

should be re-examined to determine the cause of its 

low point biserial correlation. 

6. The current procedures used to administer 

the test are satisfactory and should be oontinued. 

7. Question eight (with its altered responses), 

eleven. twelve, thirteen, and sixteen through twenty 

should be evaluated to determine if they comprise 

a valid and reliable self-assessment test. 

8. If the test is used as is, the information 

on the cut-off scores as given in this study can be 

used for the courses served by the test so that 

students will accurately interpret their scores. 
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Appendix A 

Screening and Self-Assessment Test 



SSC OEPARn.!ENT OF MAnlEMATlCAL SCIENCES 

• Screening and Self-Assessment Test A 
F770LP 

Put all answers on answer sheet. Please do not mark on this test! 

1) 2 1 
-=;-"3"1 A) 1 

4" 

A) 24 
35 

3} 7 5 t divided by ." = ? 

4) 3 (-2) .. ? 

A) 10 
2f 

A) -6 

S} ~ 100 - 36 = ? A) 2 

6) 2 + 3"4 =? A) 16 

1) 3*4 + 2 =? A) 9 

8} .! .. ? 
S 

A) .8% 

B) -1 
"4 

B) 35 
24 

B) 21 
10 

B) 6 

B) 64 

B) 24 

B) 18 

B) 8% 

9} .28 .. 1 A) .28\ B) 2.8\ 

10) 41 - 3 = 5x + 7. so x ,. ? 

11) 

A) -10 

~x .. 2. so x .. ? 

A) 6 
." 

B) 4 

B) 7 
6" 

U) 4x - :5 = 2 (:5x - 4 J. so x = ? 

A) -11 B) 5 
-2- 2" 

C) 1 
2I 

C) 42 
20 

C) 14 
Is 

C) 8 

C) 8 

C) 20 

C) 24 

0) -1 
2I 

D) 20 
42 

0) 15 
14 

0) -8 

0) 4 

0) 22 

0) 14 

C) 12.5% 0) 1.25% 

C) .0028% 0) 28\ 

C) -4 

C) 14 
"3 

C) 1 
2" 

0) 10 

D) 3 
14 

0) -7 
"2 

13) If X" -1. what is the value of 3x3 - 2x2 + x - 11 

A) -7 B) -3 C) -1 0) 3 

14) The product of x and y decreased by 14 may be written: 

E) None of these 

E) None of these 

E) None of these 

E} None of these 

E) None of these 

E) None of these 

E) None of these 

E} None of these 

E) None of these 

E) None of these 

E) ~one of these 

E) None of these 

E} None of these 

A) x + Y - 14 B) ~. - 14 C) ex + y)/14 O)!1.. E) None of these 
14 



15) Tne number ox days in x weeks may be expressed: 

Al :x../7 B] 7x C) 7/x OJ x + 7 E) None of these 

16) If:U - Y .. !r and if Zx ... Y ~ I..t. then x .. ? 

A) 0 B) 5 

17) If v • !:.!..,!;» then s '" r 
t 

C) :5 DJ 4 E) None of these 

~ vt- r 9J r-~ Y C) r + v OJ (v - r)t E) None of these 
r r 

18) (2x + 3)(3x - Z) .. ? 

A) llx - 6 5) Sx ... 1 CJ 6J.Z ... 9x -6 OJ 6x2 + Sx -6 E) None of these 

2 
19) (2x - 3J "'? 

2 7 2 
~ 4x. -6x -9 Il) 4x- - 12x ... 9 CJ 4x - 6 OJ 4x - 6x + 9 E) None of these 

2I>} Which of the following graphs represents the relation y .. 2x - 1 ? 
• 
T 

\ -po I 

I " 17 I 
.J i\1 J I 
I~i \j 1 / 
t , t ....... ~I i 1\1 I I I J I ,/ ...... 

I ....... ~I 1\ I I;' ./ 
...... 

........ 
......... \ J ./ ~ 

....... ~ / ./ 
V 

i\' "- ./ 
V 

--',.. , X 
D tf ....... t--..... I I I 

I !/ ~ Jf\ ........ t--..... I 
I 1/ ~ V \ ....... 

~ 

l/ ..... I J 1\ I I , ........... 

'" 

Each square is 1 
unit square 

... 

n l/r V \ I f""~ 
~ VI I I J f\ I I :.,....-

I V \ I 
I I 11 I i\ I 

/~C \~B 

E) None of these 
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Appendix B 

Sample Answer Sheet 



Last Name First lIame 

SSC DEPARTMENT OF ~ATHEMATICAL SCIENCES Social Security Numiler 

Screening and Self-Assessment Answer Sheet 
Course Number Sec tion !'iumDe r 

Instructor 

(A) ( R) (C) (0) (E) 

I • Q W W [£1 IT1 
[1] ~ @ W [!] 

What mathematics classes did you take 
2. during each of the following years? 

3 Q [!] m GJ [!J 9th grade 

4. 0 [!) IT] [£I [iJ 10th grade 

0 IT! ITt ll1 [!J 
11th grade 

S. 
12th grade 

6. 0 [!] @ [E] W 
7. Q [!] @ I] (!) PLEASE 00 NOT MARK ON THE 'ItS!; use a 

sheet of scratch paper. The sy=bol "*" 

8. 0 [!] m [£J IT1 will be used to indicate QUltiolication. 
For example, 3 * 4 • 12 is read-"3 times 

9. G] W [£J [£1 0 4 equals 12". 

10. G] W [f] [£] W 
( I. W W [£] [!] W ~..ARK ONLY ONE ANSWER FOR EACH QUESTION 

12. W [!l [£) W !I1 If you do not know the answer to a 

0 W @ [EJ [!] 
question, do not guess - just leave 

13. the answer blank. As an example of 

W GJ W ~ [!J 
marking, if the answer to a question 

14. is "0", mark your sbeet as follo-<lr.: 

IS. 0 [!] [II w W (A) (R) (C) (D) (E) 

16. m W @ [£] [!l ~ W [£] II m 
17. III IT! [£] W !I1 
18. 0 W [II W !I1 
19. 0 [i] w ~ (!] 

0 w [II [EJ (!] 
'ItST RES1:LTS 

20. Number wrong: 

0 IT} m w w -
21. Recommendation: 

22. Q [!l m 0 m 
23. III ill ill W ill 
24. W (iJ W 0 [!] 
25. 0 [i] w w W 

MATH/lsa "SS 
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Procedures Guide 
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DIAGNOSTIC TEST FOR r~TH 110, 113, 114 and 150 

Procedure 

i. A student will bring a set of tests and answer 
sheets to your first class meeting. 

2. Explain that the test is not part of the grade, 
but is an attempt to be certain that each student 
is in the correct class relative to his abilities. 

3. ~=a.nd out the ans'\ver sheets (see copy attached). 
Have students fill out the top third and read 
the directions for the test. Tell them that they 
can use the answer sheet for all scratch work. 

4. Hand out the test and give 15 minutes to complete 
them. PLEASE ASK STUDENTS TO REFRAIN FROM \ffiITING 
ON THE TEST!!! Each test will be used about 
10 times. . 

5. Collect the tests. 

6. Collect the answer sheets. 

7. As soon as the tests have been administered, 
the student who brought the tests to your class 
will pick them up and check the tests, scoring 
the number wrong at the bottom of the page. These 
answer sheets will be returned to you before the 
end of this first class meeting in order that you 
mightappropriat~ly advise students. Answer sheets 
for those students missing 10 or more items will 
be placed in a seperate stack. 

Interpretation of Test Results 

From previous experience, results for MATH 
110, 113 and 150 can be interpreted as follows: 
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f1ATH 110 r1ATH 113 

Number Probabi3...ity Number Probability 
II/rong of Success Wrong of Success 

0-4 67% 0-6 67% 
5-6 50% 7+ 50% 
7+ 33% 

EAT!-l 150 * 

Number Probability 
Wrong of Success 

0-6 64% 
10+ 14% 

* Thses statistics have been added as a result of 
the concurrent research. 

DCC/lsa 8/84 
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STUDENT SURVEY 

It is not.necessary to write your name on the ques
tionnaire. Please respond to as many questions as 
possible. 

1 .. ~fhy are you taking this course? 
67 Requirement of a major 

....... ~5~- Prerequisi te for another course 
·16 Fullfills general education requirement 

2 ~iked the instructor 
9 General interest in the course 
~ Other. Specify 

2. How did you feel about taking the diagnostic test 
on the first day of class? 
24 \vorried 
70 Unconcerned 

7 Don't remember 

3. Was it clear to you why you were taking a test 
on the first day of class? 
_~9;;;;.2 Yes 

8 no -----
4. What was your score on the diagnostic test? 

Score 
51 -Don't remember 

5. How do you feel about your score on the diagnostic 
test? 

7 Shocked 
-~3+1- Not surprised 

5 Relieved 
-~2-=-5- Confident 

32 Neutral 

6. Did you talk to your instructor about your per
formance on the diagnostic test? 
_~7_ Yes 

93 No 

7. How did your performance on the diagnostic test 
influence your decision to stay in this course? 
_~8_ Strongly 

28 Some 
64 Not at all 
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8. Should the diagnostic test be given prior to the 
first day of class, i.e., during preregistration? 

36 Yes 
64 No 

9. Were you aware of or informed about any pre
requisite skills necessary for enrolling, in this 
course? 

61 Yes 
39 No 

1 o. ;,\~"lat do you think your course grade is at the 
present? 
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Appendix E. 

Instructor Survey 
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IlfSTRUCTOR SURVEY 

1. Do students, from your experience, use the results 
of the diagnostic test to judge their correct 
placement in a course? 

Yes 
---No 

2. Is master;y of' all of the skiIlspresented on the 
diagnostic test necessary for success, a "C" or 
better grade~ in introductory courses? 

Yes 
---Ko 

3. Given a student of at least average motivation 
and seriousness. is mastery of all of the skills 
presented on the diagnostic test sufficient for 
success in introductory courses? 

Yes 
---No 

4. Are there particular skills that should be in
cluded on the diag~ostic test? 

Yes 
--- He 

'Ef'yea. specify: 

5 ... ~E slEiIls l2,t"esented on the diagnostic test make 
Lt best suited as a predictor of student success 
in· (more than one response may be appropriate): 

ttO 113 114 121 1 50 151 
~,-------

6. The skills presented on the. diagnostic test make 
it least suited as a predictor of student success 
m (more- than one response may be appropriate): 

tt0113 11 4 1211 50 1 51 --------
7. Should the diagnostic test be given prior to the 

fira1; day of class (i.e., during pre-registration)? 
---~; na . ---



8. Are you satisfied with the procedures used to 
administer the diagnostic test? 
___ Yes 

No 
---If no,.. explain: 

9. Any further comments: 
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