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ABSTRACT

The purpose of this study was to determine if there was
any relationship between age and success for students arbi-
trarily placed i "college-preparatory" Beginning Algebra on
the basis of their ACT mathematics score. Thc study was
conducted during Term I, 1985-1986, on the Soutn Campus of
Broward Community College.

A list of students placed in the course on the basis of
their ACT mathematics score and course results was provided
by the college registrar. A chi-square analysis was used to

determine any significant difference between success in the

course and age (under 20 versus 20 or older). Separate
chi-square tests were used to determine any differences
between student success in Fhe course and s2x and success
and race. For each test, the significance level was set at
.05.

The Null Hypothesis was stated svch that there would be
no significant difference between success in the course and

age. Analogous corollary hypotheses were stated for success

in regard to sex and success in regard to race.
After analysis of the data, the Null Hypothesis was
confirmed. Furthermore, no significant differences between

success and race or success and sex were found.
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It was found that students over age 25 were somewhat
more successful than those over 20 as well as those under
20, Females were found to outnumber males by over two to one
and be equally successful. Minority students appeared to be
at least as successful as other students but analysis was
confounded due to a small sample.

Recommendations derived from thi. study were that:

(1) the study be expanded to increase the sample size,
particularly of minorities and students over age 25;

(2) an investigation be undertaken to determine if women
significantly outnumber men in all math courses; (3) other
"college-preparatcry" courses be included in a future study;
(4) future studies utilize statistical methods which would
allow for multiple factor analysis; and (5) an investigaticn
of the iow success rate of students placed in Beginning
Algebra on the basis of thg?r ACT scores as compared to all
students in the same course be investigated and remedial

steps initiated,
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INTRODUCTION
Beginning with the Fall Term, 1985, all community
college and state universities in Florida were required by
the State to choose one of four standardized tests to be
used exclusively as a placement instrument in mathematics.

Furthermore, the State directed that students scoring below

a certain level on any of these tests be placed in a below-
college level, non-credit math course designated "college
preparatory.”

College counselors, administrators and faculty at
Brovard Community College (BCC) realized the need to identi-
fy the best placement tool available. Partially due to the
fact that the American College Test (ACT) was already part
of the placement process, the college selected the ACT to
fulfiil the state requireméﬁt. The purpose of this paper
was to cetermine if there was any relatioship between age
and success for students pleced in "college-preparatory"
Beginning Algebra on the basis of their ACT mathematics
score.

a list of all BCC South Campus students placed in this
course on the basis of their ACT scores was provided by the
college registrar, The registrar also provided information
on student sex, aye, and race, These factors, in view of
student success in the course, were examined by using a

chi-square statistical analysis.
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BACKGROUND & SIGNIFICANCE

The State Board of Education, under the Omnibus
Education Act of 1984, required that state colleges and
universities adopt one of four state approved assessment
tests to be used as a single, mandatory placement
instrument for all first time in college degree-seeking
students effective Fall, 1985. Students would be placed
solely or the basis of that test using state established
cut-off scores. The four approved tests were:

1. Scholastic Aptitude Test (SAT).

2. American College Test (ACT).

3. Assessment of Skills fotr Successful Entry and

Transfer (ACT-ASSET).
4. Multiple Assessment Programs and Services (MAPS-

Educational Testing Service.

To comply with State law, Broward Community College
chose the ACT test as its placement instrument, It vas
aLtso decided that if a student had previously taken one of
the other three tests, those scores would be used and the
student would not have to take the ACT,

In conjunction with the mandatory placement and testing
program, the Omnibus Education Act of 1984 also created a

core of classes designated as "college-preparatory."

College-preparatory courses provide high school graduates
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3
who wish to enroll in college credit courses with additional
academic preparation before such enrollment. Consequently,
students do not receive cnllege credit for courses desig-
nated college-preparatory. Students, however, are placed in
these courses based on a single test score obtained on the
designated placement instrument (e.g., ACT).

The placement process, as w2ll as granting college
credit for particular courses, has historically been a
function under individual institutional control. But, as
Martorana and Bender (1980:31) reported, institutions
have steadily lost control of policy issues to outside
forces.

In particular, the State of Florida has become a "trend
setter" in the area of outcome measurements programs (Kelly,
1985)., The State's mandatory placement testing program is
one specific example.

Mandatory placement based on a single test score may
cause dissension among some students, but mandatory place-
ment into a non-credit course most certainly will be chal-
lenged. A student who is misplaced not only suffers a loss
of time and money, but through frustiation and diccourage-
ment could develop a negative attitude toward the college
(Martel,1982:2).

Instructors, admini._.trators and counselors at Broward

Community College, South Campus, however, are aware of the

importance of having a reliable, valid method of placement
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for entering students, particularly when the process may
result in mandatory assignment to a non-credit course.

The purpose of this paper was to determine any significant
difference between age and success for students placed in

"college-preparatory” Beginning Algebra on the basis of

their ACT mathematics score.

The problem of proper placement of new students at
Broward Community College was handled by counselors in a
variety of ways. High school transcripts, prior experience,
departmental interviews, subject area tests and standardized
tests such as the ACT were often used. No one indicater
alone was believed to be adequate for the purpose of
placement,

In attempting to develop an effective placement process
for entering freshman, Armg;rong (1976:1) found the ACT test
to be significantiy more helpful when augmented with other
sources. Studies of this nature, however, concentrate on a
population of recent high school graduates. This is true
primarily due to the fact that the ACT is usually taken by

prospective high school graduates.

According to information published by the American
College Testing Service, the ACT is programmed primarily
for the graduating high school student (American College
Testing Program,1985:2). In a description of the Mathematics
Usage Test (40 items, 50 minutes), the content includes

mathematical techniques typically covered in high school
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courses. Recency of graduation from high school and,

consequently student age, may significantly affect test
performance.

According to Mehallis (1985), the average age of a BCC
student is about 27.2 whereas the age of a recent high
school graduate is around 18. This indicates that the ACT
test may not truly reflect the knowledge of "older"
students. ACT literature (American College Testing Program,
1985:13) points out that "older" students' scores should be
considered uniquely.

Although older students or 'adults' who have been out

of high school for several years and take the ACT

assessment typically do not score as high as current
high school students, most older students who enter
college tend to be more highly motivated and earn
higher grades in college than younger students.

Colleges that receive A.C.T. score reports for older

students should recognize this fact and take it into

consideration when reviewing applications of prospect-

ive students. .

Significantly, the ACT organization encourages students
to consider retaking the test to improve scores if they
have never before taken a standardized test like the ACT or
completed coursework in the areas covered by the ACT more
than a year before they took the test,

In a study nf "older students," Hansing and Lenning
(1973:1) reported that although entrance test scores are
generally much lower for older students, they tend to earn
nmuch better grades than younger students. Generally, they

noted a consistent positive increase in grades with each

corresponding increase in age category (p.6). They conclude

11




that "test scores should obviously be used in a different
way for adult students than for younger students" (pp.13-
14),

In a report (American College Testing Program, 1973:
264), ACT researchers confirmed the feelings expressed by
others when they stated

Many colleges have n-ted that their older students

obtain higher grades chan those predicted from test

scores and high school grades. . . . This observation
was confirmed in the cases analyzed here.

Similar findings have been documented for other
standardized tests. Casserly (1982:2) reported that SAT
scores often underpredicted the performance of older
students while Moughamian (1971:3) found that successful
CLEP performance was affected by age.

Additional discrepencies exist between scores obtained
on the math section of the' ACT by men as compared to women,
Sawyer (1976:9) stated in an ACT research report that "men
students generally score higher than women students on the
ACT mathematics . . . test." Although similar findings were
reported by Munday (1976:9) and Casserly {1982:2), ACT
results do not properly reflect potential or success in
terms of grade point average (GPA). Gamanche and Novick
(1983:14), in a research report for ACT, concluded that a
bias against women exists when predictions of two-year
cumulative GPA is made using the ACT.

Minority students are another group whose ACT scores

may not properly reflect ability or predint success.




Eisenberg (1975:17) remarks that poor results on standard-

ized tests does not mean these students "lack the ability to
learn." Persell (1976:20) pointed out that "minority
students frequently exhibit characteristics of test
anxiety." Further factors possibly affecting test results of
minority students include lack of motivation, poor test
taking techniques, language difficulties and a generally
hostile testing environment (Persell, 1976:21)."

State colleges and universities must comply with state
law regarding placement of entering students. Given this
fact, college officials should strive to ascertain the most
accurate placement instrument. In licu of conflicting data
on the reliability of the ACT as a sole placement instru-
ment, particularly with "older students", community colleges

should welcome any information pertaining to this question.




PROCEDURES

The population consisted of a non-random sample of
students who were placed in college-preparatory Beginning
Algebra on the basis of their ACT mathematics score. The
study was conducted during Term I, 1985 at Broward Community
College, South Campus. Information concerning the students'
ACT scores, age, sex, and race was provided by the college
registrar. Each student studied was a first time in college
degree-seeking student whose ACT score, as defined by the
State, required placement in the course. Specifically, if a
students' ACT mathematics score was eight through thirteen,
he was placed in the course. These classes also contained
students who selected the course or were advised to take it.

Considering success, g}udents were examined on the
basis of age (less than twenty years and twenty or older)
using a chi-squere analysis, Additionally, students were
tested on success in regard to sex and success in regard to
race.

At the end of Term I, the final grades were compared
between the groups as described. Age, sex, and race were
the independent variables while the final grades were the
dependent variables.

In comparing age and success, the two-by-two matrix had

the following four cells:
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1. Younger-Successful

2. Younger-Unsuccessful

3. 0Older-Successful .
4

. 0Older-Unsuccessful

In comparing sex and success, the following four cells
were used:

1. Male-Successful

2. Male-Unsuccessful

3. Female-Successful

4, Female-Unsuccessful

In comparing race and success, the following four cells
were considered:

1. Minority-Successful

2. Minority-Unsuccessful

3. Non-Minority-Successful

4, Non-Minority-Unsuccessful

A significance level of .05 was used in each test.

Definition of Terms

1. Successful- earning a grade of "C" or better for

the given term.

2. Older students- those who are twenty or older at
the time they took the ACT test.

3. Minority Student- a student identified as black,

not of Hispanic origin.
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4, Non-Minority Student- a student identified as

white, non-Hispanic.

Null Hypothesig

There is no significant difference between age and
success in college-preparatory Beginning Algebra for
students placed in the course according to State mandated

ACT scores.

Corollary Hypotheses

There is no significant difference between sex and
success in college-preparatory Beginning Algebra for stud-
ents placed in the course according to State mandated ACT
scores.

There is no significant difference between race and
success in college-preparatory Beginning Algebra for
students placed in the course according to State mandated

ACT scores.

Assumptions

1., Students who withdrew from the course were assumed
to be unsuccessful.
2, Motivating factors toward taking the ACT were not

addressed in this report.
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Limitations

The results are limited to students at Broward
Community College, South Campus.

The sample was not random,

The sample size was smaller than desired, partic-
ularly for minority students,

Due to varying teaching styles, grading systenms,
and general approaches, success in the course may

vary with instructor,

17
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RESULTS

The results of each chi-square test comparing student
success to age, sex, and race are highlighted in the fol-
lowing tables. 1In all cases, students who received a final
grade of "C" or better were considered successful. The
numbers in parenthesis represent the expected values

(computed to the nearest whole number) while the numbers not

in parenthesis represent the actual (observed) values.

Table 1

Actual and Expected Values
for Age and Success

Older Younger Total
Successful 7 (8) 18 (17) 25
Unsuccessful 17 (16) 36 (37) 53
Total 24 54 78
12
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Table 2 13
Actual and Expected Values
for Sex and Success
Male Female Total
Successful . 6 (7) 18 (17) 24
Unsuccessful 18 (17) 36 (37) 54
Total 24 54 78
Table 3
Actual and Expected Values
for Race and Success
Minority Non-Minority Total
Successful 3 (3) 18 (18) 21
Unsuccessful 8 (8) 39 (39) 47
Total 11 57 68

The significance level for each test was .05. Yate's

correction was used due to frequencies less than five. The

table value for chi-square at the .05 significance level for

orne degree of freedom is 3.84. The computed values for chi-

square for age/success, sex/success, and race/succecs were

«37, <40, and .13 respectively. In no case did the

19
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calculated value for chi-square exceed the table value.

Therefore, the Null Hypotheses were confirmed,




DISCUSSION, IMPLICATIONS, RECOMMENDATIONS

Although the Null Eypothesis concerning success
versus age was confirmed, the assertion that "older" stu-
dents are more successful may have merit. Specifically,
the definition of "older students" may be critical. Hansen
and Lenning (1973:¢) found that there was a consistent posi-
tive increase in grades with each corresponding increase in
age category. In this study, the number of students over
age twenty was too small to subdivide for statistical test-
ing. However, examining the percentage of students over age
25 who were successful shows a higher rate of success when
compared to students between twenty and twenty-five {37.5
percent to 28 percent) as well ag students under twenty
(37.5 percent to 30 percent).

The Null Hypothesis concerniag male versus female per-
formance was also confirmed. It was expected that females
would sccre lower on the ACT test but have greater success.
In fact, female performance was at about equal to that of

males. In contrast to the findings of Thomas (1973: 10),

the standardized test (ACT) was no more inaccurate a
predictor of siccess for females than males.

One significant trenu discussed in the literature was
quite apparent in this study. Not only did females outnum-

ber males in overall enrollment (54 to 24), but 17 of the 25

15
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"older students" were female. Campus-wide, females
accounteu for slightly over 1alf the total population

including both full and part-time students (Martel,

1985:10). The discrepency between overall female enrollment

and female mathematics enrollment on the campus indicates
that women are a particularly important population gubgroup
and should be considered a major factor in future planning,
recruitment and retention.

Despite the acceptance of the Null Hypothesis concern-
ing minority student success, caution must be exercised when
searching for implications due to the relatively small
sample in the study. Interestingly, minority students' mean
raw scores on the math portion of the ACT test was actually
the highest for the three groups. Minoiity students were no
less successful in the course than non-minority students.

One disturbing finding was the exceeiingly low success
rate for all groups (about 30 percent). Success rates for
all students enrolled in the course this term was approxi-
mately 40 percent. Possible reasons for this finding may be
that many of these students have poor test taking and math
study skills, math anxiety and low motivation levels. None-
theless, students placed in the rourse by virtue of their
ACT scores does represent a greup of ccudents in need of

much attention.
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The recommendations based on the results of this study
are as follows:

1. Expand the study to all campuses to increase the
sample size, particularly of minorities and students over
age 25,

2. Investigate other math courses to determine if
women significantly outnumber men. If this is a general
trend, inform college officials and formulate a committee to

study the impact.

3. Conduct the study using other college-_reparatory
courses where students have been arbitrarily placed on the
basis of their ACT scores.

4, Investigate the abnormally low success rate for
this group and institute additional inte;vention techniques
if indicated. These students should receive math anxiety
reduction training, instruction on study skills and test
taking techniques and a learning styles inventory anelysis.
Minority students should be placed in the college "Meator
Program."

5. Use a more sophisticated analysis to determine the

interaction of several variables at one time.
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