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ABSTRACT
'-- In ,an effort to Oteraine SucCess-.characteristicp of

.introductory chemistry students, ,1135 enrollees in seven introductory.
cnemistryclassesat'Qakton Community College were surveyed in the
spring: semesterf-1977. Of the 120,respdndentsl, it was found 'that /5%
had enrolled betause of curricular requirements id a career field,
and only,8% did so beCause of interes in the subject. Only 88% had
met 'course prerequisites, r&gardlesS-of the type-of registratiOn , ,

Aprocess (regular, open, late) through Which. they lad! been admitted.
Siiti-four stUdents'smccesftfully co4pleted the course, and-of tfiese,
.students .who did Rot haVe _prerequisites idiv as likely,-to be .

successful those whodid: Of the 16 mild faired who.did.nOt have
.

prerequisite'instruetion, 13 were from two of the sevenprerequisite'
.

sections. ,Teli out of 11 students Arpllin4.for transfer,6tedit were_,
successfUl...Of students under age'25,*51%,were successful, wn'ile 65% :

of those above 25_received .passing grades. Of the latter, 15 or 886 .
.earned A or B grades,Nhile only-"502 of the 48 younger'successful
.,sttidents received an A dr B, EfforfS.td follow-up students who
:droppeethe cdurse were - unsuccessful. The survey and drop-out
Auestionnaires are appended. (AM)._
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The research project reportea.in this palar was undertaken because of

questionseancrconcerns'we had regarding several aspects of students' enroll-
.

manta and performances in introductory chemistry classes. These concerns
o

sed on several main topics, each. f which will be discussed below.

First, however, we will describe the methods by which data were collected.

tRthe first.two weeks of the spring_iaiesteri 1977, fleet teaching

introductory chemistry'classes were asked to have their students complete

a, short questionnaire which 'provided informetion about students" career

goals; reasons'ior taking the course, enrollment process, and comPletihn

of'and performance.in,prerequiiite courees'ind,other chemistry classes
,- .

_ , (see Appendix-I). 'There were nine introductory Chemiitry courses in this

teiat and'seven were included in this study (se. Table 1). Of the 135
0..

1

Inseti Tible 1 here
1 1 fp

. ,

student/ enrdiled.in thee seven classes-as.of February 2, 120 (88.91)..

completed the questionnaire.' We also attanptSd to, contact students
ti

who dropped the course to determine the lieconaat7,3:eaacinet.

. they did. o; however; this proved avery time consuming task and the low

number of reppondenti mikes further inilysis of these dat& unwarranted

(see Appendix II for the- questions asked)...
:. ,

Questionnaires were not anonymous; this was true for two reason?.

First, to enable us to correlate the.secqnd (dropout) half 'of the survey

: with the appropriate first..pertiliyad Sicond,°tO enable us to, determine

ded

J'
each stUdent's final gride in the totrse.'IThkadmissions office p

us with these.

Having described the reasons for thi study, strategies and instra-t

mentS,for date collection, to& types of data analyzed; we turn now tog



our findings. These will be treated under the majort,topics-of concern

which led us to the study -in the first place.

Reasons for Taking Chemistry

We askedstudents ;rhy they enrolled in CheatSt:y; fully three-quarte t
-

did so because it it a career prerequisite, and only 8% did so because

of interest in the subject41We alio asked what students' ,itreor_goils

were as expected, nursing was the-most frequent chol.ce,withisoke

indicating this. Eighteen separate-career goals were noted in total,,

and only 15 people gave no specific answer. A total of 74 respondents,

or 55% of the total number, indicated some type of health-related field

as a career gOal. The only other fieldwith a sizable number of aspirants

was engineering; 14 respondents detignated this 1041 their primary interest,

It appears, then, that enrollment in introductory chemistry courses is

motivated primarily students' needs to meet curricular, requirements.

. a

They are ,taking chemistry because have to. This by, itself', however,

gives little insight into other aspects of.our inquiry.

v Prerequisites and Enrollment .

A major concern through past years that students seemed to enroll

in chemistry courses without hiving met court* prerequitites. .We attempted

to. doctment the extent to which this was luppen ng, the reasons for its

occurrence, and the affect of not having prerequisites on studentt per-

formandes.

While adminittering questionnaires faculty were asked to list course,

prerequisites; students were then asked a series, of questions about them.
,

Eighty percent claimed to have known what the prerequisites_werei and an

additional 8% knew some -of them. Howevei, '1222168g of students had met



or.

.

,N-i\ Prerequisite- requirements irior to 'beOnning the spring chemistry !claSses.

y ,

;

, ,
4

We attempted to account,for the means by which nearly one-third of the ,

students were able to enroll without tAese requirements by asking them

how they were able- to register for the class.. Eleven, 25% off; those with-c
>, out these requirements, said they did have them when they registered.

Nineteen, 44 ofv the group, were-not asked about prerequisites. -Eight
were told they did not need them. it appears, then-, that during the
registration process a fairly sizable number of students'who do not
have stated prerequisites is able to register anyway, and that in 71%
Of these cases respondents did nbt even have to pretend to have them.

'In-order-to understand this further, we 'explored whether students
without prerequisites clustered their registration in one of the three

ey'types of processes: regular, open, or late registration. We 'found.

virlumalyno.',diff.erences. That is, students without prerequisites were

registered in chemist.z7,coursets in all three .types of registration:
regular, 24n, and late. This suggesti that no one type of registration

, __facilitatei this enrollments .;students in the massive open enrollment

are no more likely to lack prerequisites than those enrolling in regular,, ,

, , , ,or late iiegiitrationlihare; presumably, more careftl controls by faculty
or, peel, advisors- canoe !Imposed. ,

11, ,

Prerequisites and Performance

Concern about course prerequisites is based on the assumption that these. .

prerequisiteS provide information and skills necessary for, success in the

//

-7 chemistry course itself. ',In order to validate. this empirically, we,
g

dr

°' *divided students into two' groups.based on their final course gradee.
students who received grades A,B,C, and D' were designated "successful,"xe.

to, -

r, placed in one .,:group. Due might quarrel with our definition' of D 'asr
0.

0

,

c.
0 5

t,

e
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a successful mak; it does pi oyide Credit; owevbe, and in any case

,
.,4pnly four students received Ds. .Students who received anMji at

,, ..
. .

midtermvdrop the course, Or received an -X were designated i!unsuocelis"..

fUl." '14e in udea the X grade,intbis group Because credit in the

.,._ .
.

(--- . ..

, ::

regular term was not earned and because a large number of X grades ulti

giadee:anywa.y., We then looked at;the rilattonshtp betWeen
.

the success,variable and prerequisites, hypothesizing that students without

',J prerequisites would fe.13..disprOportionately into the winsneeeSstil"'"

, -
category. To our se,, this was not the case. As Table 2 shows,

students who have not completed prerequisites are as ltkely to canplete
,

their che4istEy'courses successfully as students who have their pre-= .

y.
'reguisites.:\ Of the 61k 'students who.successfilly completed the course

=-\ ev- -
Insert Table 2 here

1011.

and for whai prerequisite data were provided, 69% had prerequisites.

The percentage of unsuceessfUl students,who had prerequisites was also

69%. Put another way, of'the successful students and 3l of the

unsuccesfb1 students did not have course prerevisites.

,Because this finding so contradicted our expectations we decided_

to investigate other variables whihh might explain it. We turned to

the variables sex *d age; intuitively, we believed that older students

returning to.school, eepecially-women,, ightaccount for the lack of.

association between prerequisites and'performance.-We divided our
4

0

respondents into two groups4based onife:gei those below age. 26 we designated
Ai W

"young," and "those above age 25 weAesignited "returning."- This follows
G

the OaktOn practice of designating women above age as "returning. women."

foie 1"

, .

_ We # that 23 of the 26 returning students were we and that 12:of
.

, -:, 0, ,, 4. .



se women and-one- returning num did'not have pretsquisites. That is,

30% !_of returning student* dic(nct-lave peerequisitesI wtile.onli 26% of

young sudents.01:d not: -We anticipated thit retiuning tudents might

:ilmrfOra successfully in:their courses "regardiirsof -prerequisite's,- making
\.`

up for this lack through superior study hibits and,Onscientiotumess.

Hawer)ont we found .that returning 'Students who did not have prerequisites

were-squally as'likely to be unsaccetsful as young ts Without

nrereauisit.es.(45% of returning Studentswithout prerequisites

unsuccessful; 46% of young studen\Its without prerequisites were unsuc

1 We then.turned to whire prerequisites were taken to see whether thie

eV.).

might help explain the lack of correspondence between prerequisites and

success in this courses.° We found, however, that whether a student had

taken prerequisites at Oakton, another community college; a four-year

college, or ,in high school,thitde little difference in success rates:

..,We found .some indications that students who had taken their pre
0 iI r4 . . 4 .

; 4requisites less than two years prior to the course Were more. likely to Wk...-
1, . .

.

oessful thein thoie who had taken them moiy thin two years. ago'. This .-
. . / . .

. -suggested,so*e -relationship between performance and age,, since quite. ,.t .-- obviously o lder Students were' more likely to have taken their prerequisites

earlier: This is a finding to which we will return later.

We also ree'valuited rlpients,of the X.grade in reration to pre-

requisites, thinking that these'indiViduals might be hthiy.motivated but

unsiire of fundamental skills- and, therefore, in need of tional time

, to succesefully complete their courses. -Again, however, re did° not find sir
--k.... .

supportfor thies' seven of, the eleven's -glide recipients did hay* cour,se

prerequisites.
gr(

.As a final attars-lit to understandrOur.finding we checked Whethei.

`0.

'1

kt,
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specific sections of chemistry, courses4rerequieftes were related to
... , . . .

i. .

iuccesl. Here,at list a, pattern began to emerge. As ,Table 3indicatee;

.

Intiert Table 3, here
-

r.

the predicted relationship be_ tween prerecuisitits and course succe s

'(i.44, that -not having ,piserequttites is, correlated with unsuccessfttl.

;performances) does occur in two of the three_ chemistry 3a sections;
f 1

it 1.4,reversed, however, in 'other chemistry coiirses. all but ore person

without pregrequisites successfully comple.ng-cither chemistry courses.

-1.1h4e this finding is suggestive and warrints additional- investigation,
',-. , . _.

even` speculatiOns about why this is to are premature at thid time.i . ..
4 f

,' 4 ,.
^ 1-Other Factors Related to Performance

. ...

. In order to achieve i'more ,complete understanding bf student chir-

teaciistics which frie empirically related to successful performances in.- 40

chemistry 'courses we investigated a' variety of other variables. In each

O

case we related the variable course success (again defined as A thrbugh

D - (successful; X, W, N, .R, or drop unsuccessful) -With a-theoretically.

significant characteristic of the student. -...

Our finding& are more interesting for relationships not demonstrated

than 'for those few which received ,empirical 'support. We found no Con-7

sistent' relationship betweezi course success and any, of, the following:

-full -or part-tine student status; semester 'Oakton (first, second, etc.) ;

career goal ; or whether the individual had. the same instructor for the
s

first term of a sequence course.
.>

.1
. °We did find some-relationshi/pa between course success and reasons

to; °taking the course, with students enrolling for transfer, credit
I

successful. in ten., OF;i7;;;`;:aez---------L_._ .

i I

O k

1

4
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Finally, we returned to the variable of age (again using the year

25 as the cut-off for "young',' students) and related it directly to- -

performance. We, found that 51% of young' students were successful in'',

their coursestand 65% of ,returningt students were successful. Not only

were returning students more likely to be.successful than younger ones,

they cluitered in the higher grade categories. Of the 17 successful

returning students, 15 (88%) earned As or Bs: .Of the 48 successful
t

young students, ohly 50% earned A; or Bs. Put another way,. 95%er-the

'5

Cs and 3 of the 4 Ds awarded: were earned byoung students. In sum,

returning students are more likely to Ass their Chemistry coursed and,

within) the pass categoryl to earn 'a-diSptonertionate-dhare of As and k.

While this finding comes as n'o Surprise, it is "one of our few findings'

which-was fully consistent with our expectations.

.
, 4

Sunmirl and Conclusions -:-
.

. ,

-Oar findings, briefly summarized,-include the follaqirig:

Three-quarters of students enrolled.in introductnry chemistry

courses did so primarily because the course was a carelr requirement:.

-/

2. Slightly over half the students enrolled ih introductory chem-
.

istry courses'planned on a career in the health fields.

3. Lie -third of Students enitIled in introductory chemistry courses

0

did not ine.ve. sal course Prerequisites prior to the beginning of the
/

. .

,icourse.

4. Students who de, not have prerequisites registered'in all types

of Clikton registrations regular, open, and late. '

5. Students who Old not hale Prerequisites were as likely to coin -

'plate their courses successfully a
15

students who did hive prerequisites.

re-6.',Nearly all students who d d not. have prerequisites and who were



.

,unsuccessful ix their courses were enrolled in two chemistry 101 seetionsv

w.

In other chemistry courses students who did not have prerequisites were

If-' almost iligys successful.s

71 Students who enrolled in chemistry courses to obtain transfer.

credit had the highest rate of.success.of. any group of students.

8. Returninustudents were more likely: to pass.thdi cheihistry

courses than.young studenti.
.

5-A

9. Of all students 'who passed, returning students earned'a disprop-
%.

. . .
.-, . .

ortionate share of As and Bs and yourik students earned a disproportionate,,,..

le .

share oc ds and Ds. I

.. 4
Cur findings cause us to recommend Several additions]: avenues of

research. These includes'

1. Replication of this study to determine wthther are findings

Isold true across several semesters.

. '2. Expansion of this, research model - to otherdisciplines.' We found

that gathering basic data at the beginning of the term enables 'us to

include students who later drop out and who are, therefore, not part of

a typical end=of-term .anilysis.

3. Focusing on prerequisites, including what is required as a

)/Rrva*ughite, 2Iithese prerequisites are required, and possible reasons
,

why. the prerequisite/performance pattern fails to conform to expectations.'

44 Review of the registration-process to determine how oner-third

of chemistry students were able to enroll in courses without havAng

course prerequisites.

'One
4
additional! methodological note should beAdded. One of our.

major*iginal intents, was to:gather data pertaining to the reasons



. : i

. for students' dropping Chehistry courses,. and our research design

provided for this through Part II of our quesponnaire. We even obtained-
.

stadmtil phone numbers on Part Ito facilitate telephone- ow -ups.

We found, however,.that neither telephone nor.miiled foll ups gen-
,

o

erated'enough reponse to warrant analyzing our meager data We/still

'believe this is a viable method for obtainipg valvable.data,about

high drop-out rate, but adequate resources, especiilly0personnel,

,mmetbe,allocated if this is toprove,effective.
.

,
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TABLE i
a'

COURSES AND STUDENTS

Section Enr011menta

.

101 -- . 01- 24
4

,

.....

1.01 '4 02 - 22,
.

101 50 24

102 . 01 14
2 .

!

,

'102 - I - 50 i 3

s.
. 145- 50 / 14

,

...
121 50 ' 24:

colipletions\

pb.

*'"e 20

'18

'". .t. 11

.
9

12

9

No course or section identified 4
129

O

a
As of February 7,1977

bPossible because of early drop -outs and late registrants

0

./7

4'
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TABLE 2

TREMEQUISITEi.06 PERFORMANCE

PerfOrminice

Prerequisites Cimspletecr

All Some None Total.

SuocesifUl

,Unsuccessful

4

Total

10 '7

64

55

82 2 4

A

a

$

t

13

-

O

4

o
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TABLE 3

COURSE SEC TICKS , PREREQUISITES , AND StIC CESS

.e

Course Section

Performances

Successful UnsucesifUl

101 03.
VIP 3 10

101 02 1 3

101 50 5 .

102- 01 2 0 Yee/

102 50 1 0
,, ..

. a.
105 50 3 1

121 50 0 .

eeee.oe.e.eeeimee.....e.

aEntries are only for those studentsrino did not have all prerequisites

4

I att./ s`l
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,_For Offee' use:
I /
ID# +1-3)
Chemistry (4-'6):_

SePtion (7) .

$

, .

.. In order ta help us improve our. counseling and registration prtcedures and tor
4 1, help us learnmore'aboutkstudents enrolled in chemistry, we need your help.

J ''', Please complete this questidnnairo. We assure you!that all_responSes will
remain conftdenfial:. Thank you. 4 ... .

.,..
.

. .

'.. .Are you.enrolled,at OaktOras a fulltime'or a parttime'student?
, .,..,

,

0) 1,Fulltimp /

'.,

77:ThtEMISTRY SURVEY t

' g ,

Name:

' 2 ParttiMe

Which'semester at Oakton s this for you?

(9) 1 First
- ;"

What Is your, career goil?

(1Q-12)

Sex

4

413) . 1 Female

4 2 Male

MoviolAarsydu?f,

(14-15)

....write in answer

A

Which of'the following reasons was most import

,(16) 1 Pre-requisit fortareer
2 Interested in subject
3 Needed course for job advancement .

Needed for transfer to another school,
Other (specify) , ,

write rn other reason

';

your decision to take Chemistry?

l5
. ,



Did you know

(17)

.
that the 1)rerequtsites

1

fOr this
.

\
1 Yes

Did youllave

. (18)

2 No
3 Knew-some-prerequisites

these prerequisites before taking this course?

(If answer is yes, skip next 3 questions - go to A aria'
2 Nb continue in order)
3 Some

course are

VT TVTTL JTTN .

If answer to above.is oo or some, are you taking any of these prerequisites
this semester?

(19), J Yes
2 No

jou complete registrattoa for this course without the prerequisites?

11 Was told 1 wouldn't need them
2-Wasn't asked about_them.
3 Said I had them

How .did

(20)

If answer to above is 1 .(told I. wouldn't need them)
Who indicated you would not need the prerequisites?

C21) 1 Counselor (student development personnel )
2 Peer advisor
3 Chemistry instructor

.4 Other faculty members
5Ffteridsv °

6 Decided by self
7 Other (specify)

write in answer

A, Haw IA* ago did you take- these Or6requftites?
11T

(22) 1 Less than 2 years ago
2 2-5 years ago
3 More. than 5 years ago

Where did you take these prerequisites?

:(23) .1 At Oakton

2 At another cormnunity'college.-

3 At another four, year college or univertIty
.4 High School
5 Other (specify)

write in 'answer --

How did you register" for this semester at Oakton?

.(33) J Regular registration
`2 Open'registration-
3Late registration (after classes

mp

started)



,

Did you take, the. fib

1/7L 1

- _

\
cros

t semester of thts. course sequence?

es yes;,go to D)

No

as the first semester 'taken?

(28). .1.Previous semester

. 2 Two semesters before

3 More than two semesters before4 '

44fewas the first semester taken?

1 At Odkton
2At another comnunity
3 At anOthii. fur'year
4 High 5ctiool

5 Othgr (specify) .

college
College or.university

write in answer

V.tliatwas your grade in the first semester' course?

'(30) 1 A

.2,8

, 3 C
4D
5F

.

6- X or 4,pcomplete.

7. Other (syecify)-'
,

write in answer ,

Ofd yOu have the same instructor for the.first semester?

(31) 1 Yes 0, .
2 No_c '

.

11

O

vs

r,



tih,' did you drop thii course?,

"

1 Toci difficult

.2 Conflict with fob

1 Changed Careerobjectives; course nos needed
4 Personal oi.,family problems

040 5 Lack of transpottatipn
6 Financial reas61&.

7 Other (specify)

. write in answer

If''''answers.to. above was too difficUlt- (or didn't 'like 4eacher) a.sk
,-...--

Why aid you feel the course was too, difficult? The major reason?

_ . (25) 1 Was 2d semeer co atilt hadn *ad fiiiill semester
, - -

-,, 2 Too ,much work a
ft--t. 3 Didn't like instrucrtot ''' .

4 Didn't like book. ,.
5 Too maAy hourth in,lecture and lab 0.

6 Poor math background 'c . r
7 Did* like course approach
8 Not my thing , 4:

9 Other .(spe-dify) "rf

ghat was

40

Write in 'answer

the second most important, reason why, the course was to6 difficatl
'

(26) 1 Was 2d: semester course and hadn't had fiist semester,
\`.. P 2 Teo much work

3 Didn't like instructor
I 4 Didn't' like book

5 Too many hours,in lecture and `Lab
6' Poor math background 4:"

- 7 Didn't like course approach
8 Not my' thing

9 Other (specify) r ,

.

'Write in answer
1

When drop -out. occurred

;(34) 1 Befoie or at-mid-term,
'2 -After misl-teri

v

I.a
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