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Abstract of a Practicum Report Presented to
Nova Southeastern University in Partial
Fulfillment of the Requirements for the

Degree of Doctor of Education

COMPARISON OF FINAL COURSE GRADES IN INTRODUCTORY
COLLEGE CHEMISTRY WITH OR WITHOUT
MATH PREREQUISITE
by
Charles E. Wilson
December, 1994
This research project was designed to discover
whether experiencing a math prerequisite had an affect
on student final course grades in the introductory

chemistry course at Donnelly College. This introducto-

ry course was part of Donnelly's developmental/remedial
curriculum. The null hypothesis for two sample groups
was that there was no significant difference in final
course grades.

Appropriate literature was reviewed. One group
each was randomly selected from populations experienc-

ing the math prerequisite and those not experiencing




the math prerequisite before taking introductory chem-
istry. The course content, objectives, textbooks,
laboratories, exams, instructional program, and in-
structor were the same for both groups. A two-tailed
t-test of dependent samples was used toO test the null
hypothesis.

The literature generally supported the use of a
variety of designs and activities to review curricula,
instruction, and to enhance learning. Although much of
the literature favored the use and usefulness of pre-
requisite courses, there was support for the idea that
prerequisite courses may not be useful in some learning
situations. In support of that position, this study
found no significant differehce in grades of introduc-
tory chemistry students who experienced a math prereqg-
uisite and those who did not.

As a result of this study, the following recommen-
dation summary was made: This study be reviewed by the
chair and faculty of the Math and Science division of
Donnelly College, and shared with others, including the
academic dean of the college. The Math and Science
division chair, along with faculty ought to review

other appropriate literature relevant to prerequisites




and developmental curricula. Third, this study should
be replicated to allow the Math and Science division
staff to collect additional research data on their

students and their science program prerequisites.
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Chapter 1
INTRODUCTION
Background and Significance

The division of Math and Science at Donnelly
College has begun to allow stuéents into the introduc-
tion to chemistry course (CH 100) without having had
the traditional intermediate algebra (MT 103) prerequi-
site. The Méth and Science division staff has obtained
some anecdotal data from students about the introducto-
ry chemistry course without.the math prerequisite.
However, the division staff does not have research data
available to suggest whether changing the math require-
ment has affected student success or student final
course grades.

During recent decades, there has been an influx of
students'seeking social mobility through education.
This influx of adult learners, culturally diverse
students, and underprepared high school graduates, has

forced higher education institutions to review their

curricula and their teaching strategies (Cross, 1981

and Evangelauf, 1991). At many institutions, the
presence of these high-risk students has forced schools

and colleges to analyze institutional process and to




develop skills in helping students help themselves
(Chapel, 1991; Fleming, 1984; and Naisbitt, 1982).
Developmental thfses have been part of this strategy.

The introduction to chemistry course was part of
the developmental education program in the sciences at
Donnelly College. Donnelly administrative staff, as do
others (Reed & Huidepahl, 1983), believe that devel-
opmental programs increase student progress and success
without minimizing educational quality.

Purpose

The purpose of this study was to discover whether
experiencing a math prerequisite (intermediate algebra)
had an affect on student final course grades in the
introductory chemistry course at Donnelly College.
This work attempted to provide research evidence that
successful passage of introductory chemistry can be
obtained with or without the usual intermediate algebra
prerequisite. The research hypothesis was that the
usual math prerequisite (intermediate algebra) was
necessary to produce higher final course grades for
introductory chemistry students (H : u,>u,).

It was thought that if this study could show that

students make better or equal grades in the introducto-




ry chemistry course without experiencing the math
prerequisite, there would be benefits for both the
students and the college. Some of the suggested bene-
fits included the following:

1. More Donnelly Collegc students would be able
to enroll in introduction to chemistry earlier than
usual

2. Students would be able to start the science
curriculum sooner than with the math prerequisite

3. Increased numbers of students enrolled in the
five credit hour science courses would increase the
total number of FTE's for the college

4. Increased numbers of students who obtain the
Associate degree

In the literature, there appeared to be signifi-
cant interest in the idea of courses designed to remed-
iate, prepare academically underprepared, and how such
courses could best be developed. There was also a
great deal of focus on how such courses might be ap-
plied to help students who enroll in them, to experi-

ence success.
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The Research Methodology seminar dealt with a number of
facets related to research and evaluation. Planning a
research project, preparing a research proposal, treat-
ment of the data and preparing the research report were
some of the important topics coveréd. This seminar
also suggested research and evaluation as it occurs in
a work setting. This proposal attemoted to make such a
connection by proposing to solve a problem and answer
some questions within the context of my employment with
Donnelly College in Kansas City, Kansas.

Research Question and Research Hypothesis

As directed by the seminar, this study, through
research, sought to understand the relationship between

student final course grades in an intr~ductory

chemistry course and a math prerequisite usually
required. It was anticipated that there would be no
significant difference in the course grade between
students taking the introductory chemistry courses
without experiencing the math prerequisite and those
taking the introductory chemistry course after

experiencing the math prerequisite.
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Chapter 2
REVIEW OF LITERATURE

In order to realize their academic missions and
respond to state demands for access, assessment, and
accountability, the nation's community colleges, along
with other institutions of higher education, focused
increasingly on the enhancement of academic support
services. A considerable number of students reach
college with limited skills, minimal traditional
preparation, and lacking in the usual prerequisite
courses (Bengis, 1990; Snouffer, 1992; and Trawick,
1992). At many institutions, the presence of large
numbers of high-risk students has forced schools and
colleges to analyze institutional processes and to
develop skills in helping students help themselves.
Academic enhancement and support at community colleges
was discussed (Andersen, 1988; Cahalan, 1990; Cohen,
1991; Dillon, 1991; Prager, 1991; Raisman, 1992; and
Tomilinson, 1989) and evaluated. Learning centers
represented an important means of providing learning
assistance. They existed in various forms under vari-
ous names on different campuses. Discipline-based

support activities, while found more often at senior

1
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institutions, also existed at some two-year colleges
(Bengis, 1990; LaPaglia, 1990; and Mizer, 1990). A
considerable number of students reach college with
limited skills, minimal traditional preparation, and
lacking in the usua: prerequisite courses (Bengis,
1990: Snouffer, 1992; and Trawick, 1992). At many
institutions, the presence of large numbers of high-
risk students has forced schools and colleges to ana-
lyze institutional processes and to develop skills in
helping students help themselves. Remedial and devel-
opmental courses have been part of these strategies
(Chapel, 1991; Fleming, 1984; and Naisbitt, 1982) .

Rethinking and evaluating and redesigning curricu-
la were also part of the efforts to provide the best
possible learning experiences for students. Skala
(1988) developed an artificial intelligence course for
liberal arts students. Stephens (1984) studied the
relationship between computer science< aptitude and
success in statistical methods courses. Huang & Aloi
(1991) developed a computer-assisted interactive video-
disc to be used in introductory biology. In 1990
(Biermann & Sarinsky) studied the effects of hands-on

versus remediation-based biology preparatory courses

12
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for biology. Healy (1989) studied the effects of
advance brganizer and prerequisite knowledge passages
on the learning and retention of science concepts.

Ross (1989) and Saunders & Jesunathadas (1988) genera-
ted data to demonstrate that student familiarity with
the content used in proportional reasoning test items
affeéts student performance. Feisel, Arneson & Schmitz
(1981) developed a slide-tape auto-remediation system,
while others used a variety of methods.

Ronca (1985) described a strategy to increase the
use of science labs by teachers and students. She
reported that this science instruction approach used
hands-on-experience stations with peers as the lab
assistants. Hofmeister, Engelmann & Carnine (1989)
described the development of and validation of video
discs to be used in science education. The disc were
designed to enhance the efforts of teachers working in
both individual and small group instructional settings.
The data indicated that vide: disc programs can enhance
the effectiveness of teachers and substantially impact-
ed student achievement and attitudes. Hunter (1988)
prepared a study of the use of television cassette

tapes in freshman chemistry. Although his aim was to

13




13.
gather data to see if the tapes had any effect on exam
grades, one of his major conclusions was that among
student deficiencies, poor math preparation and poor
high school chemistry preparation were primary.

Ross and Roe (1986) discussed comprehensive pré—
grams to enable students to acquire skills necessary
for college work. They suggested developmental courses
as supplements to regular academic courses. Others
(Abraham, 1987; Budig, 1986; Higbee, 1987; Presley,
1981; Reed, 1983; and Tomlinson, 1989), support the
emergence of developmental and remedial programs for
high-risk students in English, computer, nursing and
science. Herron (1984) examined how information from
psychological and educational research was used to
develop and implement a remedial chemistry course. The
focus was on a viewpoint of the learning process based
on cognitive science and involved several instructional
strategies. The most important strategy was the modi-
fication of instruction in response to new research on
teaching and learning.

Tomlinson (1989) summarized that the most impor-
tant factors in the success of developmental programs

at the postsecondary level were program design and

14
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personnel. Others, including Scherz (1985) investigat-
ed students' attitudes about a desirable preparatory
pre-academic program in science studies. One finding
was that prospective science students expected learning
activities to play an important role. Students expect-
ed the learning to influence fnuture success in univer-
sity studies. In a study investigating test anxiety,
math anxiety and teacher feedback among university
students enrolled in remedial mathematics classes,
Green (1990) indicated that test anxiety had a signifi-
cant effect on remedial mathematics students' achieve-
ment. Stravitz (1989) suggested that teacher knowledge
of.science processes was positively related to student
success. Hoff (1982) from the University of Northern
Iowa, described a movement to increase math and science
graduation requirements. Hummelberger et al. (1982)
described a systematic process for prerequisite course
evaluation in a baccalaureate nursing program. They
determined that some prerequisites were useful and
others were not useful. It appeared that the useful-
ness of the prerequisites had to do with their consis-
tency with program philosophy and relevance to course

concepts.
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Among those who viewed prerequisites as useful,
the Ad Hoc Committee on Prerequisites and Matriculation
in 1992 said that prerequisites were necessary measures
of readiness for courses or programs that students are
require to meet as a condition of enrolling in a course
or program. Griffin (1984) suggested that there was a
need to improve academic counseling of students with
respect to science and math prerequisites. The 1984

Teacher's Guide to Advanced Placement Courses in Biolo-

gy,, a 1984 article on curricula guidelines for oral

biology, and the 1988 Guidelines for Chemistry and

Chemical Technology Programs in Two-Year Colleges, all

supported the need for and use of math prerequisites
for science courses. Dolberry {1992) supported the use
of remedial/refresher courses in math and science. A
study conducted at Piedmont Virginia Community College
suggested that developmental reading and writing stu-
dents were more likely than nondevelopmental students
to fail or withdraw from nondevelopmental courses
(Walsh, 1990).

In another study Formicola (1986) reviewed the
adequacy of secondary and undergraduate student prepa-

ration for dental school science instruction. The

BEST COPY AVAILABLE
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study showed the need for remediai-instruction and
study skill-building opportunities for studeﬁts.' This
study also found that schools rneeded to be more specif-
ic about the kinds of preprofessional training required
of applicants.

Coleman (1984) compared the performance of stu-
dents in high technology prdgrams in engineering and
computer science. He emphasized the students' mathe-
matical preparation. In a 1984 article in The Phyéics
Teacher, Uri Haber-Schaim, a Boston University physics
professor stated strongly that high school physics
should be taught before chemistry and biology. Bohnig
(1982) investigated a non-credit, remedial mathematics
course for introductory chemistry students. The course
was taught before the beginning of a regular semester.
Whether one took this course, received basic mathemat-
ics or whether one needed to do nothing, was indicated
by a test prior to the start of the semester. Kreiser
(1981) described a chemistry pre-course for students
entering a junior college in Rhode Island. This course
was designed to introduce many of the basic scientific
concepts deemed necessary before entering the first

college course. Additionally, Hunter (1988) found no

17
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significant difference in performance between students
_who attended television sessions and those whd attended
live sessions of intrqductory chemistry classes.

For many, prereqﬁisites generally have been seen
as reasonable and necessary. However, there were those
who didn't view them as absolutely necessary. Sollimo
(1988) reported on several factors in a retention study
conducted at Burlington County College. Among those
factors was only a slight positive correlation between
students érevious math experience and success in an
introductory chemistry course. "Premastery of specific
concepts may not be as important for success in college
as personal qualities including motivation, good study
habits, perseverance, and ability in mathematics,
reading and writing skills." (Yager, Snider & Krajcik,
1988, p. 13).

Biermann and Sarinsky (1987) completed a study to
determine whether a biology preparatory course helped
students to develop the proper skills and background
necessary to successfully complete follow-up courses in
biology. Results indicated that a mathematics score
was the main discriminator between pass/fail groups of

the preparatory course. In another study (Biermann and

i8
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Sarinsky, 1990) two different methodological techniques
of a biology preparatory course were compared. They
attempted to determine which curriculum's methodologies
were most effective in preparing biology students for
follow-up biclogy courses. They used course grade as
the measure. The results showed that hands-on experi-
ence by one group resulted in significantly better
grades than either the remediation group or the control
group. Others (DeJarnette, 1989 and McDermott, 1989)
did similar studies and obtained similar results.

In 1984, Wade Freeman compared the quality of
preparation and attrition of students in a traditional
remedial chemistry course_with students in a remedial
course using a personalized system of instruction,
self-paced format. The results were that althoughvthe
personalized system of instruction course suffered
heavy attrition, personalized system of instruction
students did significantly better in later courses.

A study by Healy (1989) on the effects of advance
organizer and prerequisite knowledge passages on the
learning and retention of science concepts did not show
that either facilitated learning or retention better

than the other. Tamir (1989) suggested that students

asnd
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can achieve as much after studying for a few months to
offset any advantage other students may have gained
through prerequisite courses.

This practicum is directly related to the Research
Methods seminar in that principles and tools of re-
search and evaluation were used in the development of
this comparative study. This practicum provided an
opportunity to emphasizévand understand the relation-
ship between theory, research, and practice. This
study also allowed the integration of various research
activities in an orderly framework so that the
researcher could more easily comprehend research in the
academic work enviornment. The completion of this
project allowed the researcher to use and understand

the major iq‘@trelated stages of the research process.

20
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Chapter 3 |
METHODOLOGY AND PROCEDURES
Data Collection
From the records of the Office of the Registrar at
Donnelly College, thirty (30) student final course
grades were randomly selected from those who had taken
the introduction to chemistry (CH 100f after experienc-
ing the math prerequisite (MT103), and thirty (30) were
randomly selected from the group that had taken the
introduction to chemistry course without having first
experienced the math prerequisite. The total number of
students who had taken the chemistry course after expe-
riencing}the math prerequisite was approximately 252.
This subject population covered the period from Fall
1985 to Spring of 1989. The total number of students
who took the introduction to chemistry without experi-
encing the math prerequisite was approximately 77. The
period for this subject population was Fall 1989 to
Fall 1993.
The course content and course objectives for

introduction to chemistry were the same for the eight-
year period of the sample. The insﬁructional program

included the same instructor, the same course outline,

21
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the same laboratories, similar textbooks and examina-
tions. Final course grades/scores were compared for
the two groups of introductory chemistry students. The
independent variable was the presence or absence of the
math prerequisite, intermediate algebra (MT 103).

Grades for the course were awarded in the intro-
duction to chemistry course on the following basis: A,
B, C, b, F, and W. Numerical scores assigned to each
grades for the purposes of this study, was as follows:
A=4, B=3, C=2, D=1, F=0, and W=0. The data was pre-
sented in a table, showing the two groups, grades,
scoring, and totals.

Data‘Analysis

The Donnelly College registrar provided the stu-
dent grade records to be reviewed. The student grades
covered several semesters of introduction to chemistry.
Final course grades were selected from a subject popu-
lation of just more than three hundred (300) students
who had taken the introduction to chemistry course
between Fall 1985 and Fall 1993. A sample of thirty
(30) random selections were acquired from the group who
had taken the math prerequisite and thirty (30) random

selections from the group that had not. A continuous

22
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interval of every second student grade was selec;ed to
total thirty. Both populations were relatively small
as college classes go. Therefore, the sample sizes
were similarly small.

Final course grades were compared for the two
groups. Numerical identifiers were arbitrarily as-
signed to each letter grade. The null hypothesis was
evaluated using a t-test. The means of the two groups
were compared.

The null hypothesis for this study was that there
was no difference or relationship between the math
prerequisite (independent variable) and the final
course grade (dependent variable) of students taking
introductory chemistry. Symbolically stated,

Ho: u,=u,. The null hypothesis was to be rejected at
the .05 level of significance. The research hypothesis
was that the usual math prerequisite (intermediate
algebra) was necessary to produce higher final course
grades for introduction to chemistry students

(H1: u,>u)) . The alternative hypotheses was H : u =u,.

The population for this study was the total number
of students who enrolled for introduction to chemistry

at Donnelly College between the Fall of 1985 and the

23




23
Fall of 1993. The sampling unit included those stu-
dents who had received a grade of A, B, C, D, F, or W
(withdrawal) .

The data were treated as continuous for the pur-
pose of measurement. The study design was a between
subject with two interdependent groups. The variable
to be tested was the math prerequisite, intermediate
algebra (MT 103). A two-tailed t-test was used to test
the difference between the means of these two dependent
sample groups. Frankfort-Nachmias & Nachmias (1992)

supports the use of critical t values when the sample

sizes are thirty (30) or less. They suggested that
using a normal curve to determine the probability of Ho
would yield inaccurate conclusions.
Assumptions

One assumption was that there would be no change
in the grading scale or the manner in which grades were
assigned to Donnelly College introduction to chemistry
students during the period of this research. Another
important assumptions was that the course content,
structure, instructor, testing, and other procedures
for introduction to chemistry was unchanged during the

period of study, with the exception of the exclusion of

24
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the independent variable for the test group. Addition-
ally, it was assumed that the research populations
would be large enough to select reasonable samples, in
order to increase the validity and reliability of the
study.
Limitations

The primary limitation was that although there was
research in this area, much of the literature tended to
be older than Nova expects. Another limitation was the
size of the sample populations and thus the size of the
samples. Since classes at Donnelly College tended to
be small, the sample populations had to encompass
several semesters. The average class size at Donnelly
ranged from 12-20 students per semester, per class.

Although the samples used in this research study
were randomly obtained, the small size of the samples
make it difficult to generalize the results to larger
populations or other settings. Additionally, the
results of this study may be limited to Donnelly Col-
lege students enrolled in the introduction to chemistry
course, using the same instructor, course content,

testing, structure, and other procedures.

29
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Chapter 4
RESULTS

Literature was reviewed concerning strategies,
special programs, and other efforts that community
colleges and other higher education institutions emplo-
yed for academic support and curricula enhancement
purposes. Specifically, literature was reviewed that
discussed the necessity for and usefulness of prerequi-
site courses as part of curriculum planning and mainte-
nance.

From the literature, the following sources were
reviewed: the increasing numbers of high-risk students
or those with limited traditional preparation for
college study (Bengis, 1990; Chapel, 1991; Cross, 1981;
Evanglauf, 1391; Fleming, 1984; Naisbitt, 1982;
Snouffer, 1992; and Trawick, 1992); necessity of educa-
tional enhancement and academic support for such stu-
dents (Anderseh, 1988; Cahalan, 1990; Cohen, 1991;
Dillon, 1991; Prager, 1991; Raisman, 1992; and
Tomilinson, 1989).

Efforts at rethinking, evaluating, and redesigning
curricula were examined in Biermann & Sarinsky (1990),

Feisel, Arneson & Schmitz (1981), Healy (1989), Hof-
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meister (1989), Huang & Aloi (1991), Hunter (1988),
Ross & Roe (1986), Saunders & Jesumathadas (1988),
gkala (1988), and Stephens (1984) . Other sources
geared toward discipline-based support activities
included Bengis (1990}, LaPaglia (1990), and Mizer
(1990) . courses.

Literature reviewed concerning the development and
implementation of remedial and developmental courses
included Abraham (1987}, Bohnig (1982), Budig (1986),
Dolberry (1992), Green (1990), Herron (1984), Higbee
(1987), Hoff (1982), Presley (1981), Reed (1983),
gcherz (1985), Stravitz (1989), Tomilinson (1989), and
Walsh (1990); the usefulness of prerequisite courses
(Ad Hoc Committee on Prerequisites and Matriculation,
1992; Biermann & Sarinsky, 1987, 1990, 1991; Coleman,
1984 ; DeJarnette, 1989; Formicola, 1986; Freeman, 1984;

Griffin, 1984; Guidelines for Chemistry and Chemical

Technoloqy Programs in Two-Year Colleges, 1988; Haber-

gchaim, 1984; Humr=lberger, 1982; Kreiser, 1981;
McDermott, 1989; Sollimo, 1988; Tamir, 1989; Yager,
Snider & Krajcik, 1988; and Yager & Krajcik, 1989).

The null hypothesis, that there was no significant

difference between the scores or the two groups, was
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tested using a two-tailed t-test. The sample size for
each of the two groups was thirty (30).

According to the distribution tables, the critical
t for a two-tailed test at the .05 level of signifi-
cance was 2.05. The sample mean for the group with the
ﬁath prerequiéite was 2.33. The standard deviation was
12.4 and the degree of freedom was 29 (30-1). For the
sample without the math prerequisite, the sample mean
was 2.53, the standard deviation was 13.4, and the
degree of freedom was 29 (30-1). fhe standard error

for the two sample means was 3.4 and the <calculated

value of t equalled -.059, while the critical t was
2.05. (see Table 1). The critical value for t to
reject the null was 2.05. The calculated value of t

was -.059. Therefore, the null could not be rejected.
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[ Table 1
Summary Data: Null Hypothesis
Item With Math Without.Mgth
Prerequisite N, Prerequisite N,
Sample size N, = 30 N, = 30
Sample mean X = 2.33 X, = 2.53
Standard deviation S, = 12.4 | S, = 13.4
Degree of freedom (30-1) = 29 (30-1) = 29
(N-1) =58
Level of .05
Significance
Standard error 3.4
Critical t 2.05
Calculated value of t -.059
29
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Chapter 5
DISCUSSION, CONCLUSIONS, IMPLICATIONS,
AND RECOMMENDATIONS‘
Discussion
Literature was reviewed concerning strategies,

special programs, and other efforts that community
colleges and other higher education institutions em-
ployed for academic support and curricula enhancement

 purposes. Specifically, literature was reviewed that

discussed the necessity for and usefulness of prerequi-

site courses as part of curriculum planning and mainte-
nance. The literature revealed that rethinking, evalu-
ating and redesigning cﬁrricula tended to be an ongoing
effort to provide the best bossible learning
experiences for students.

The literature review tended to focus on three
areas. One was special programs, activities, and
strategies to improve the learning process. The second
was the use and usefulness of prerequisite courses in
college science courses. Third was the development and
evaluation of developmental/remedial courses. A vari-
ety of designs and activities were noted for the modi -

fication of instruction. Computer-assisted interactive
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video discs used in biology courses, slide-tape auto-
remediation systems, peer lab assistants, television
and cassette tapes, and the development of supplemental
and prerequisité courses were some of these activities
designed to support.and enhance the learning experience
for college students in science courses. One important
note from the literature was that the success of any
developmental program at the postsecondary level was
the program design and instructor. ' This is certainly
in opposition to most academic thinking about prerequi-
sites and the developmental process.

The results of the sampling for this study and the
value of t would seem to suggest that for this particu-
lar chemistry course, math as a prerequisite, is at
least negligible in determining higher course grades.
The fact that the sample sizes were so small may have
affected the results, thereby providing unwarranted
conclusions. However, from the results, no statistical
difference in final grade was found for students who
did or did not take the math prerequisite before taking

the introduction to chemistry course.
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Conclusions

The literature generally supported the use of a
variety of designs and activities to review curricula,
instruction, and to enhance learning. In addition, the
most important factors discovered for the success of
any developmental program at the postsecondary level
were the program design and the instructor or person-
nel. Those who supported the use of math prerequisites
or remedial/refresher courses in math and science,
generally thought that prerequisites were necessary
measures of readiness and thus, ought to be required of
students. Others suggested that premastery of specific
concepts may not be as important for success in college
as personal qualities such as motivation, good study
habits, perseverance, and ability in math, reading, and
writing skills. Although much of the literature fa-
vored the use and usefulness of prerequisite courses,
there was some support for the idea that prerequisite
courses may not be useful in some learning situations.
This point was made in the discussion above. The work
by Yager et al. (1988, 1989) is an example of studies
which don't support the usefulness of prerequisite

courses, particularly in the area of science education.
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In support of that position, this research found no
significant difference in grades of introduction to
chemistry students who experienced a math prerequisite
and those who did not. Additional research by Biermann
& Sarinsky (1990) showed that hands-on experience in a
science class (biology) resulted in significantly
better grades than either a remediation group or a
control group.

Accordingly, students who take introduction to
chemistry at Donnelly College may not need the math
prerequisite in order to obtain a reasonably high final
course grade.

This study revealed that compared with the values
in the sampling distribution of t, (see Table 1), the
number of degrees of freedom for sample sizes of thirty
(30) and thirty (30) was fifty-eight (58), (30 + 30 -
2), at the .05 level of significance with a two-tailed
test, the t for which Ho is to be rejected is 2.05. A
t larger than 2.05 is unlikely to occur if H_ 1is true.
H, is true. As -.059 is smaller than 2.05, the null
hypothesis is accepted. This research found no statis-
tically significant difference in grades of introducto-

ry chemistry students who experienced the math prereq-
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uisite and those students who did not. The difference
in the final course grades of the two sample groups was
not statistically significant.
Implications
One important implication from this study is that

students who take the introduction to chemistry course
at Donnelly College may .not make higher final course
grades as a result of taking the usual math prerequi-
site. Another implication is that this conclusion may

hold true for other developmental science courses

requiring math as a prerequisite. This conclusion
might even hold true for prerequisite courses general -
ly.

Other implications could include the following:

1. The need for review of and possible removal of
the math prerequisite for introductory chemis-

try.

2. The need for revieQ of and possible removal of
prerequisite courses for all developmental/re-
medial science courses at Donnelly College.

3. The need for review of and possible removal of
prerequisites generally, in the math and

science division of the college, or for that
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matter, the entire curriculum containing vpre-
réquisites.

4. Review and evaluation of'the variety of teach-
ing methods/sfrategies used at the college.
Such a conclusion would suggest a general review
of prerequisite courses at the developmental/remedial
level, at the very least.
Recommendat ions
The most logical recommendation to be made is a
continued monitoring of student progress and success in
the introduction to chemistry at Donnelly College.
This would allow the collection of additional data
which could be treated in follow-up studies. Addition-
ally, follow-up studies are also récommended.
Specifically, it is recommended that:
1. This study be reviewed by the chair of the
Math and Science division at Donnelly College
and shared with appropriate others, including
the instructional dean of the college.
2. The chair and faculty of the Math and Science
division review and discuss other literature
relative to prerequisite courses, specifically

those in science education.
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This study be replicated during the next sever-
al semesters, in an attempt to support or
refute the conclusions of this study, as well
as to provide additiénal research data to
support the changes made in the Donnelly Col-
lege introductory chemistry course prerequi-
site criterion.
The results of this study, follow-up studies,
and other research findings, be reviewed by the
chairs and faculty of the other academic divi-
sions at the college, in an attempt to give
additional direction to their respective curri-
cula. This could be especially significant for
those division curriculums designed to use pre-
requisite courses.
Establish a college-wide committee to review
the research findings and their implications
for Donnelly College, and to issue a set of
recommendations and guidelines on prerequisites

and other curricula matters.
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