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ABSTRACT

The objectives of this study were: (1) to compare
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indicate< by the distribution of final grades, to compare student
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follow-up study as to what happens to Chemistry 2 students after they
complete or withdraw from the course. To carry out the study
objectives, grade rerorts and current enrollment status records were
obtained for all students who had enrolled in an SP or CL Chemistry 2
course during the Spring and Fall 1971. .Results of the study showed
that: (1) the withdrawal rate was significantly greater with the SP
approach than with the CL approach; (2) significantly more CL
students attained successful achievement; (3) the proportion of
students earning the highest grudes was higher for the SP group; (4)
a significantly higher proportion of CI Chemistry 2 students enrolled
in General Chemistry; (5) a greater proportion cf SP students passed
General Chemistry; (6) a greater proportion of SP students attained
successful achievement in General Chemistry; (7) a significantly
greater proportion of SP Chemistry 2 withdrawals re-enrolled in
Chemistry 2; and (8) the "net withdrawal rate" for the SP students
was significantly greater. An aprendix provides a table of 11 SP
re-enroll<es who passed Chemistry 2 the second enrollment. (DB)
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An Evaluation of A Self-~Paced Approach
To Elementary Chemistry lnstruction

INTRODUCTION

The '"'Self-Paced" ('S.P."') approach to the teaching of Elementary
Chemistry (Chemistry 2) was developed in an attempt to provide
students with a learning environmeni that would be more conducive to
semi-independent study relative to traditional lecture apprcaches,
Working at their own pace and through the use of behavioral cbjectives
the students must attain predetermined levels of mastery for each
section of, the course before going on to the next section.

At the request of the chairman of the Sciences, Engineering and
Math division, the Office of Institutional Research was asked to con-
duct a study of the self-~paced approach to teaching Chemistry 2. The
general purpose of this investigation was to evaluate tHe effects this
approach to Chemistry instruction has had upon the students enrolled
in the program. Final course grades, operationally defined as measures
of achievement, and course retention-rates for both Chemistry 2 and
General Chemistry (Chemistry 1.1) were selected as criterion variables
in an attempt to provide objective measures of course effectiveness.
Furthermore, in order to provide bench marks for comparison analogous
data from ''classical lecture" (”C;L.”) Chemistry 2 courses was obtainea.

The specific objectives of the study were to: (1) compare retention
rates between "'S.P." and "C.L." Chemistry students as measured by the
proportion of students who received a W (Withdrawal) or UW (Unofficial

Withdrawal) grade; (2) as indicated by the distribution of final grades,



.compare student '"'"Achievement'' between "S.P.'" and "C. L," students; and

(3) conduct a follow-up study as to what happens to Chemistry 2
students after they complete or withdraw from the course, particu-
ltarly their academic achievement in Cnemistry 1.1.

in order to carry ocut the aforementioned'objectives of the study,
grade reports, and current enrollment status-records were obtained for
all students who had enrolled in an "S.P." or "C.L." Chemistry 2 course

during the Spring.and Fall, 1971.

Enrollment and Petention

Self-Paced Classes

in the Spring Semester, 1971, a total of 53 students were enrolled
in both a Chemistry 2 "S,P." Yecture and laboratory. Cf these 53 studgnts
31 or 58.5% received a 'Withdrawal" (W)* grade.

Conéerning the Fall Semester, 1971, a toval of 80 students were
enrolled in both a Chemistry 2 "'S,P.,'" lecture and laboratory.

Combining the Spring, and Fall semesters, l97l; a total of 133
students were entrolled in "S,P." Chemistry 2. 0f these 133 students a

total of 89 or 66.9% received a W grade.

Lecture Classes

Concerning the Spring, 1971, a total of 34 students were enrolled
in both a "C,L." Chemistry 2 lecture and laboratory.
In the Fall, 1971, a total of 47 students were enrolled in both

a “hemistry 2 ""C.L." lecture and laboratory.

% The use of the abbreviation W in this paper will denote withdrawal
category grades (W & UW).



Combining the Spring and Fcll semesters, 1971, a total of 8l
students were enrolled in "C,L.'" Chemistry 2. Of these 81 students a

_total of 34 or 42.07 reccived a W grade. Sce Figure 1 for a gfaphic

comparison of the "S.P." and '"C.L.'" Chemistry 2 courses sampled.
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Fig. 1. Number and Percent of students who
received "Withdrawal" grades: ''S,P," and "¢, L."
Chemistry 2 courses. Spring and Fall, 1971,

Grade Distribu-ion: "Self-Paced' and "Classical Lecture'
Chemistry 2 courses.

Self-Paced Classes

Spring, 1971

0f the 53 students enrolled in both a Chemistry "'S.P, "

lecture and taboratory:

0 or 0% -- - - received an A grade
11 or 20.7% - - - - received a B grade
6 or 11.3% - -~ - "received a C grade
0 or 0% - - - - received a D grade
0 or 0% - - - - received an F grade
5 or 9.4% - - - - received an E grade (incomplete)
31 or 58.4% --=-= received a W grade




Fall, 1971
0f the 80 students enrolled in both a Chemistry 2 "'S,pP.'"

lecture and laboratory:

11 or 13.8% - == - received an A grade
L or 5.0% - - - - received 2 B grade
0 or 0% - - - - reccived a € grade
0 or 0% - - - received a D grade
0 or 0% - - -~ received an F grade
7 or 8.7% .- received an E grade
58 or 72.5% - - - - received a W grade

tecture Classes

Spring, 197]
0f the 34 students cnrolled in both a Chemistry 2 "C,L."

lecture and laboratory:

1 or 2.9% - - - received an A grade
L or 11.8% E— _ received a B grade
8 or 23.5% - ' recefved a C grade
L or 11.8% - - - - - received a D grade
3 or 8.8% ---- received an F grade
0 or 0% e - received an E grade
14 or 41.2% - - - received a W grade

Fall, 1971

Of the 47 students enrolled in both a Chemistry 2 "'C,L."

lecture and laboratory:




3 or 6.4% - - - - received an A grade

5 or 10.6% - - - - recccived a B grade
17 or 36.2% - - - - received a C grade
2 or 4.27 ' - - - received a D grade
0 or 0% - - - - received an F grade
0 or 0% - - - - received an E grade
26 or 42.6% - - - - reccived a VW grade

Compe.sing academic achievement (grades A through W) across
"S.P.'" and '"C.L.'" Chemistry Z courses after combiniﬁg Spring aﬁd
Fall semesters, 1971, one finds that 11 or 8.3% of the 123 »'s,p."
students earned A's, comparcd to 4 or 4.9% of the 81 "C.L.," students.
Concerning the grade B it was éarned by 15 or 11:3% of the "S§,pP."
students, and by 9 or 11.1% of the '"C.L." enroileas. Six (6) or
L,5% of the students earned C's, compared to 25 or 30.9% of the
"C.L." students. Pertaining to D grades, none of the '"S.P."
students received a D compared to 6 or 7.4% of the "C.L." students.
None of the '"'S.P.'" students received an F grade compared to 3 or
3.7%‘of the "C.L." students. Twelve {12) or 9.0% of the "'S,p.,"
students received an ""Incomplete" (E) while none of the e, L
students received an E. Concerning the grade of W, 89 or 66.9%
of the 132 "S,P." students received a W, compared to 34 or 42.C%
of the 81 “C.L." students. Figure 2 presents a graphic comparison
of Macademic achievement' across both the ''S.P.'" and "C.L.'" classes
sampled. Table | presents a statistical comparison of retention

for the "S.P.'" and *C.L." Chemistry 2 students sampled¥,

Q. * The Chi Square test for two independent groups was employed as a 5
IERJ!: statistical test (.05 level of confidence).




p oot on=ll 8.37,
__J n::L} L} 9/
. L3 n=1s 10,29
b oe=3 110%
c I on=6 L4 o
n=25 i 30.9%
_________________ ng p nl™TTRY
n D |IC'L 11 -
5 1 =6 7.4%
0
L —————————————————————————
(8]
F D,
1 n=3 3.7%
E 9.0%
" T T¥n=es LTI 66.9%
‘ | L2.04
| IS W N N S S SO JUNS RV N SRR BN SUNS S S S N S |
© 5 10 14 A us L8 YL FS S0 LG 60 CY YL S U LS VS Ys o
Percent
Fig. 2. Distribution of grades (A through V) -

for “Self-Paced' and ''Classical
try 2 courses.

Lecture"” Chemis-

Table 1

Statistical Comparison of Retention
For the "S.P.'" and "C.L.'" Chemistry 2 Students Sampled

Withdrew| Remained Sum

Self-Paced Chemistry 2 89 Li 133

Student Classicai Lecture Chemistry 2 3L L7 81
Groups

Sum 123 91 214

Chi Square 11.81 sig.~ .01 level.



If one operationally defines "successful'' academic achievement
as having earned a grade of ‘A, B, or € and "unsuccessful'' achievement
as having earned a grade of D‘or F, tHen one observes that 32 or
2L, 1% of the 133‘”S.P.” students attained ''successful" achicvém;nt
while nonc attained "uvnsuccessful! aéhievement. Applying the same
analysis to the "C.L." students one cbserves that 38 or 46.9% of the
81 vC.L." students attained "successful'' achievement and 9 or 11.1%
"unsucccssful“ achievement. See Figure 3 for a graphic comparison

and Table 2 for a statistical comparison®.
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Fig. 3. Number and proportion of ''S.P.'" and
"C.L." Chemistry 2 students who attained ''success-
ful or "unsuccessful' achievement. (Proportions
tased on total enrollment excluding-'"No Shows''.)

% Fisher's Test of a difference between uncorrelated proportions was
employed as a statistical test (.05 level of confidence).



Table 2

Comparison of Final Subject Grades (A through W) Between "'5.P."
And "C.L." Chemistry 2 Students as a Function of "Successful!
Versus ""Unsuccessful' Achievement. (Proportions baszd on

total enroilment not including ""No Shows'.)

Group
Final Grades g p 1 ng Lon
No. % MNo. % Diff. Ut
Successful Achievement 32 zh1% 38  L6.9% . -22.8 3.21%«
Unsuccessful Achievement 0 0 9 11.1% ~-11.1 3,83«
Totals 32 24.1% 47  58.0%

* Significant bcyond the .95 level of cenfidence.

On the other hand, if the computation of *'successful'' and

'unsuccessful'' achievement is based on the total number of “'S.P." or
"C.L.'" students that earned a‘grade of A, B, C, D, or F, then one
observes that 32 or 100% of the 32 "S.P.!" students attained ''success-
ful'* achievement compared to 38 or 80.8% of the 47 "C.L.'' students.
See Figure 4 for a graphic comparison and Table 3 for a statistical

comparison,
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Fig. 4. HNumber and proportion of "S.P." and
"C.L," Chemistry 2 students who attained ''success-
ful achievement. (Proportions based on total
number of students who earned a grade of A through
W.)

Table 3

Comparison of Final Subject Grades (A through W) Between'''S,P. "
and-""C,L,'"" Chemistry 2 Students as a Function of '""Successful!'

Versus "Unsuccessful't Achievement. (Proportions based on total .
number of students that earnea a grade A through W.)

Group

Final Grades

No. .%  No. % Diff. g

Successful Achievement - 32 100.0% 38 80.8%  19.2 2,53
Unsuccessful Achievement 0 0 9 19.2% =19.2 2.63*
Totals 32 100.0% 47 100.0%

ot
iy

Significant beyond the .05 level of coﬁfidence.



Follow-Up Resulte: '"Self-Paced"
And ''Classical Lecture'' Classes

“Self-Paced" Classes

Spring, 1971

Concerning the 53 students enrolled in both a Chemistry 2

"S.P." lecture and laboratory in the Spring, 1971, the follow-up

study was carried out after the end of the Fall semester, 1971,

Thus the Summer and Fall semesters 1971 were -included in the

follow-up study.

0f the 11 students who received a B in "'S,P," Chemistry 2

in the Spring, 1971:

1 or 9.1% - - -

3 or 27.3% - - -

1 or 9.1% - - -

1 or 9.1% - - -

b or 36.3% - - -
1 or 9.1% - - -

0f the 6 students who received
Spring, 1971:

] or ]6.700 - =

had subsequently enrolled
in Chemistry 1.1 and
received a B grade

had subscquently enrolled
in Chemistry 1.1 and
received a € grade

had subsequently enrolled
in Chemistry 1.1 and
received a D grade

had subsequently enrolled
in Chemistry 1.1 and
received a W grade

had not enrolled in a
Chemistry course

were no longer attending
Certitos College

C in "S,P." Chemistry 2 in the

had subsequently enrolled
in Chemistry 1.1 and
received a C grade



1 or 16.7% - - - had subsequently enrolled
in Chemistry 1.1 and
received a W grade

2 or 33.3% - - = had not cnrolled in a
Chemistry course

2 or 33.3% - - - were no lenger attending
Cerritos College

Of.the 5 students who received an E grade in "S.P." Chemistry 2
in the Spring, 1971:
) or 20.0% - - = had subsequently enrolled
in Chemistry 1 1 and

received a C grade

2 or 40.0% - - - had not enrolled in a
Chemistry course

2 or L0.0% - - - were no longer attending
Cerritos College

0f the 31 students who received a W grade in "S.P." Chemistry 2
in the Spring, 1971:

11 or 35.5% had subsequently re-enrolled in a
Chemistry 2 course. Of these 11 students:

2 or 18.2%

- received an A grade

1 or 9.1% - - received a B grade
.l or 9.1% - - received a € grade
1 or 9.1% - - received an E grade

6 or 54.5%

received a W grade

Four (4) or 12.9% had enrolled in a Chemistry
10 course. Of these four students:

1 or 25.0%

- received a B grade

1 or 25.0% - received an E grade

2 or 50.0% - - received a W grade

Six (6) or 19.4% had not enrolled in a
Chemistry course.

Ten (10) or 32.2% were no longer.attending

Cerritcs College. 11



Fall, 1971

Concerning the 80 students enrolied in both a Chemistry 2 “'S,p."

lecture and laeboratory in the Fall, 1971, the follow-up study was
{ .

carriec out after the end of the Spring semester, 1972.
0f the 11 students who received an A in "S_P.Y" Chemistry 2 in
the Fall, 1971:

L or 36.4% -~ - had subscquently enrolled
in Chemistry 1.1 and
received an A grade

1 or 9.1% - - - had subsequently enrolled
in Chemistry 1.1 and
received a B grade

1 or 9.1% -~ - had subsequently enrolled
in Cnemistry 1.1 and
received a C grade

1 or 9.1% - - - had subsequently enrolled
in Chemistry 1.1 and
received a D grade

2 or 18.2% -~ - had subsequently enrolled
in Chemistry 1.1 and
received a W grade

1 or 9.1% - - - had not enrolled in a
Chemistry course

1 or 9.1% - - - were no longer attending
Cerritos College

Of the 4 students who received a B in "'S,P." Chemistry 2 in the
Fall, 1971;:

2 or 50.0% - - - had subsequently enrolled
in Chemistry 1.1 and
received a B grade

1 or 25.0% - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade

1 or 25.0% - - - had subsequently enrolled
in Chemistry 1.1 and
received a W grade

NOTE: None of the "S$.P.'" students enrolled in the Fall, 1971,

received a D, E, or F grade.

12



0f the 7 studants who ieceived an E grade in "S,P."
Chemistry 2 in the Fall, 1971:

2 or 28.6% - - - had subsequently enrolled
in Chemistry 2 and
recceived a W grade

1 or 14.3% - - had subscquently enrolled

' . in Chemistry 1.1 and
.received an E grade

3 or 42.8% - - - had not enrolled in a
Chemistry course

1 or 14.3% - - - vere no longer attending
Cerritos College

0f the 58 students who received a W grade in "S.P." Chemistry 2
in the Fall, 1971:

29 or 50.0% had subsequently re-enrolled in &
. Chemistry 2 course. Of these 29 students:

1 or 3.49 - - received an A grade
5 or 17.2% - - received a B grade
1 or 3.4% - - received a C grade
1 or 3.4% - - received an F grade
21 or 72.4% - - received a VW grade
20 or 34.5% - - had enrolled in a

Chemistry course

9 or 15.5%, - - were no longer attending
Cerritos College

Spring & Fall, 1971, Combined

Combining the follow-up data for the 133 students enrolled in
both a Chemistry 2 "'S,P." lecture and laboratory one finds that of

the 11 students who received an A:



b or 36.4% - had subsequently enrolled -
in Chemistry 1.1 and |

received an A grade

1 or 9.1% - - - had subsequently enrolled
in Chemistry 1.1 and
received a B grade

1 or 9.1% - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade

-1 or 9.1%

had subsequently enrolled
in Chemistry 1.1 and
rece ived a D grade

2 or 18.2% had subsequently enrolled
in Chemistry 1.1 and

received a V grade

1 or 9.1% had not enrolled in a

Chemistry course

1 or 9.1% were no longer attending

Cerritos College
0f the 15 students who received a B grade in "S,P,'' Chemistry 2:
3 or 20.0% - - - had subsequently enrolled
in Chemistry 1.1 and

received a B grade

L or 26.7%

had subsequently enrolled
in Chemistry 1.1 and
received a C grade

1
1 or 6.7% had subsequently enrolled
in Chemistry 1.1 and

received a D grade

2 or 13.3%

had subsecuently enrolled
in Chemistry 1.1 and
received a W grade

L or 26.7% - - - had not enrolled in a
. Chemistry course

1 or 6.7%

were no longer attending
Cerritos College




0f the 6 students who received a C in "'S.P." Chemistry 2:
1 or 16.7% - - - had subsequently enrolled

in Chemistry 1.1 and
received a C grade

1 or 16.7% - - - had subsequantly enrolled
in Chemistry 1.1 and

received a VW grade

2 or 33.3% - - - were not enrolled in a,
Chemistry course

2 or 37.3% - - - were no longer actending
Cerritos College

Of the 12 students who received an E in "S.P."" Chemistry 2:
2 or 16.7% - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade
2 or 16.7% - - - had subsequently enrolled
in Chemistry 1.1 and

received a W grade

5 or 41.7% - -~ were not enrolled in a
Chemistry course

3 or 25.0% - - - ‘were no lunger attending
Cerrito~ College

0f the 89 students who received a W grade in “$,P,'" Chemistry 2:

Lo or L44.9% had subsequently re-enrolled in a
Chemistry 2 course. Of these 40 students:

3 or 7.5 - - received an A grade

6 or 15.0%

received a B grade

2 or 5,04 - - received a C gfade
2 or 5.0 - - received an E grade
27 or 67.54 = - received a W grade

Four (4) or 4.5% had enrclled in a Chemistry
10 course. Of these 4 students:

1 or 25.0% = - received a B grade

15



1 or 25.0%4 - - received an E grade
2 or 50.0%4 - - received a W grade

2G or 29.2% -~ - had not enrolled in
a Chemistry course

19 or 21.3% - - were no longer attending
Cerritos College

Table 4 presents a summary of the follow-up results of
the 1323 students who were enrclled in both a Chemistry 2 Self-
Paced lecture and laboratory {(Spring and Fall, 1971). {n
additicn, Table 5 presents a summary of the follow-up results
conéerning the 89 students who received a W grade in Self-Paced

Chemistry 2.



Table L

Follow-Up of the 133 students enrolled in both a Chemistry 2
Self-Paced lecture and laboratory (Spring & Fall, 1971)

Enrelled Gracdes .
in Chem. 1.1 Earnnd IFrecuenzy | Percent ACAPERIC ACHIEVEMENT
A 1
A L 3.0% t
t
byye
! 5 18 "Successful
B i 3.0% :Achicvement“i
Passed or 16 or 6L.C%
2 C 8 6.0% Lt
5 | b 72.0%
or D 9 1.5y, "Unsuccessful
. 5% y ' Achievement!
18.9% } /) 1
, 1
F - - Did Not Pass .
0 or 0% , 2 or 8.0%
- . - _ Academic Achievement
Unknoun 0 or 0%
W 7 5.3% Withdrew 7 or 28%
Enrolled in - -
Chemistry 10 L 3.0%
Re-enrolled in - _
Chemistry 2 Lo 30.0%
Not Enrolled in a - -
Chemistry course 38 28.6%
Not Enrolled at ) - _
Cerrites College 26 19.6%
* Proportions concerning academic achievement based on total

of studerts receiving a grade A through W,

ERIC

IToxt Provided by ERI

number



Table § _ :

Follow-Up of the 89 students who received ¢ W grade in
Self-Paced Chemistry 2

Re-fnrolled Grades
in Chem, 2 farned |Frecuancy Paercent ACADEMTIC ACHITVEMENT
: b !
A 3 . 3.4% !
' 1
. g, £
11 Successtul
B 6 6.7% :Achievc;qjent”‘-'
Passed or 11 or 27.5%
L C 2 2.3%
| ’ | 27.5%
or . b _ . "Unsuccessful].
Lly 99, ) y ": Achievement!
£ - - Did Not Pass .
' 0 or 0% . 0 or 0%
!
—_— CE Academic Achievement
- E 2 %
b ‘ 2.3% Unknown . 2 or 5.0%
W 27 30.3% . Withdrew 27 or 67.5% .
Enrolled in _ - -
Chemistry 10 b L, 5%
Not Enrolled in a - -
Chemistry course 26 29.2%
"Not Enrolled at ) }
Cerritos College 19 ARV A

ota
2y

Proportions concerning academic achievement based on' total number of
students receiving a grade A through.W. :




""Classical Lecture' Classes

Spring, 1971

The follow-up study of the 34 students enrolled in both a
Chemistry 2 "C.L," lecture and laboratory in the Spring, 1971,
was carried out after the end of the Fall semester, 1971. Thus,
like the "S.P." classes, the Summer and Fall semesters, 1971,
were included in the fbllow-up study.

As of the Fall semester, 1571, the one student who received
an A in "C.L." Chemistry 2 in the Spring was no longer eniolled
at Cerritos College.

0f the 4 students who received a B in ''C.L." Chemistry 2
in the Spring, 1971:

1 or 25,0% - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade

} or 25.0% — had subsequently enrolied
in Chemistry 1.1 and

received a W grade

2 or 50.0% - - - were no longer enrolled
at Cerritos College

Of the 8 students who received a C in ""C.L." Chemistry 2
in the Spring, 1971:

2 or 25.0% - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade

L or 50.0% - - - iad subsequently enrolled
in Chemistry 1.1 and

received a C grade

1 or 12.5% - - - had not enrolled in a
Chemistry course

} or 12.5% - - - ' were no longer attending
Cerritos College



Of the L students who received a D in "C.L." Chemistry 2

in the Spring, 1971:

1 or 25.0%

1 or 25,0%

1 or 25.0%

1 or 25.0%

0f the 3 students who
in the Spring, 1971:

1 or 33.3%
1 or 33.3%

1 or 33.3%

had subsequently rc-enrollied
in Chemistry 2 and -nceived
a B grade

. had subsequentiy re-cnrolled
in Chemistry 2 and received
a C grade

had subsequently re-enrolled
in Chemistry 2 and received
a W grade

were no longer attending
Cerritos College

received an F in "C.L." Chemistry 2

had re-enrolled in Chemistry 2
and received an E grade

had re-enrolled in Chemistry 2
and received a W grade

were no longer enrolled at
Cerritos College

0f the 14 students who received a W in "C.L,'" Chemistry 2

in the Spring, 1971:

Three (3) or 21.4% had subsequently re-enrolled
course. Of these 3 students:

in a Chemistry
1 or 7.1%
2 or 14.3%

6 or 42.8%

5or 35.7%

2

received an E grade
received a W grade

had not enrolled in a
Chemistry course

were no longer attending
Cerritos College
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Fall, 1971

Concerning the 47 students enrciled in both a Chemistry 2

" L. lecture and laboratory in the Fall, 1971, the follow~up

study was carricc out after the end of the Sgring semester, 1972.

0f the 3 students who received an A ia "C.L." Chemistry 2

in the Fall, 1971:

1 or 33.3%

2 or 66.7%

- - - had subsequently enrolled

in Chemistry 1.1 and
received a £ grade

- - - had not enrolled in a

Chemistry course

0f the 5 students who received a 8 ‘in gL Lo Chemistry 2

in the Fall, 1971:

1 or 20.0%

3 or 60.0%

1 or 20.0%

Of the 17 students who
in the Fall, 1971:

3 or 17.6%

9 or 52.9%

L4 or 23.5%

1 or 5.9%

- - - had subsequently enrolled
in Chemistry 1.1 and
received an.A grade

- - - had subsequently enrolled
in Chemistry 1.1 and
‘received a C grade

- - - had not enrolled in a
Chemistry course

received a C in "C.L." Chemistry 2

had subsequently enrolled
in Chemistry 1.1 and
received a C grade

had subsequently enrolled
in Chemistry 1.1 and
received a W grade

- - had not enrolled in a
Chemistry course

- were no longer attending
Cerritos College
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0f the 2 studcnts who received a D in YC.L," Chemistry 2
in the Fali, 1971:

2 or 100.0% - - - had not enrolled in a
Chemistry course

0f the 20 students who received a W grade in 'C,L."
Chemistry 2 in the Fall, 1971:

Four (4) or 20.07 had re-enrclled in
Chemistry 2. Of these 4 students:

1 or 5.0% - received a C grade

3 or 15.0% - received a W grade

12 or 60.0% - - - had not enrolled in a
Chemistry course

L or 20.0%

were no longer attending
Cerritos College

Spring & Fall, 1971, Combined

Combining the follow-up data for the 81 students enrolled in
both a Chemistry 2 "C.L.*" lecture and laboratory one finds that of
the 4 students who received an A:

| or 25.0% - - - had subsequentiy enrolled
in Chemistry 1.1 and
received a C grade

2 or 50.0% - - = had not enrolled in a
Chemistry course

I or 25.0% - - - were no longer attending
Cerritos College

0f the 9 students who received a B in “C,L,'" Chemistry 2:

Ver t1.1% - - - had subsequently enrolled
.in Chemistry 1.1 and
reccived an A grade

L or 4L Ly - - - had subsequently enrolled
in Chemistry 1.1 and
received a C grade

ERIC '




1 or 11.1% - - - had subsequently enrolled
in Chemistry i,1 and
received a W grade

1 or 11.,1% -~ - had not enrolled in a
Chemistry course

2 or 22.2% - - - were no longer attending
Cerritos College

Of the 25 students who received a C in "C.L.,'"" Chemistry 2:

5 or 20.0%

had subsequentiy enrclied
in Chemistry 1.1 and '
received a € grade

13 or 52.0%

had subsequently enrolled
in Chemistry 1.1 and
received a W grade

had not enrolled in a
Chemistry course

5 or 20.0%

2 or 8.0%

were no longer attending
Cerritos College

0f the 6 students who received @ D in '"C,L." Chemistry 2:

1 or 16.7%

had. subsequently enrolled
"in Chemistry 1.1 and
received a B grade

had subsequently enrolled
in Chemistry 1.1 and
received a C grade

1 or 16.7%

1 or 16.7% - - - had subsequently enrolled
in Chemistry 1.1 and
received a W grade

2 or 33.3% - - - had not enrclled in a
Chemistry course

1 or 16.7% - - - were no longer attending
Cerritos College

Of the 3 students who received an F in '"Classical Lecture!
Chemistry 2:

1 or 33.3% - -~ had re-enrolled in Chemistry 2
and received an E grade




1 or 33.3% -- - had re-cenrolled in Chemistry 2
and received a \i grade

1 or 33.3%v -~ - was no longer enrolled at
" Cerritos College

Of the 34 students who received a W in "C.L." Chemistry 2:

Seven (7) or 20.6% rc-enrolled in
Chemistry 2. O0f these 7 students:

1 or 14.3%

- received a € grade

1 or 14.3%

received an E grade

5 or 71.4%

received a W grade

had not enrolled in a
Chemistry course

18 or 52.9%

9 or 26.5%

were no longer attending
Cerritos College

Table 6 presents a summary of thé follow-up results concerning
the 81 students enrolled in both a Chemistry 2 Classical lecture
and laboratory (Spring and Fall, 1971). Table 7 presents a summary
of the follow-up results concerning the 34 students who received a
W grade in classical lecture Chemistry 2. Table 8 presents a

statistical comparison concerning enrollment in Chemistry 1.1
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Tab[e &

Follow-Up of the 81 students enrolled in both a Chemistry 2
Classical lecture and laboratory (Spring & Fall, 1971)

Enrcilead Grades
iy Chem., 1.1 4 Farpzd|Frecuency | Porcent L ACHIEYEMENT
A i
A 1 1.2% )
’ t
'{lq - e o 3
Succassful
8 ] 1.2% 13 TOPRS WX
Achievemant'hs
] .
Passed or l13 or Lit, 3%
29 c 13.69 -
11 3.6% A :
or . -
0 ~ "insuccessful
- - . ‘ .
Y Aclhievenant!
35.8% Y ; ©
- e , | I
© _ - pid Mot Pass
0 or 0% . 0 or 0%
Academic Achiavamoent
E I 1.2% . S RS
tinknown 1 or 3.5%
W 15 18.5% Vithdrew 15 o 51.7%
Enrclied in -
Chemistry 10 - -
Re-enrolied in )
Chemistry 2 8 9.9%
Mot Enrolied in a -
Chemistry course 28 34.6%
Not Enroiied at - -
Cerritos Colleas 16 19.8% |- R

Proportions concerning academic achievement based on total number of
students receiving a grade A through W, |
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Table 7

Follow-Up of the 34 students who received a VW
Grade in Classical lecture Chemistry 2

Ro~Emiotled | Gracdes
in Chem, Ezvned [Frecusney | Percent ACADEMIC ACHIEVENENT
: f& |
I - - 1
. H
5 . ] "Successful
- :I\ch i evement!!
Passed or 1 or 14.3%
7 C ] 2- 9/3 14;3% 1
]
or Mynsuccessfull.
D - - ' Achievement!
20.6% V T
F - - Did Not Pass | |
0 or 0% ., 0 or 0%
= Acadeﬁic Achievemnent
E 1 2.9%
Ik Unknown 1 or 14.3%
W 5 14.7% Withdrew 5 or 71.4%
Enrolied in - -
Chemistry 10 - -
Not Enrolled in a - -
Chemistry course 18 52.9%
Not Enrolled at - _
Cerritos College 9 26.5%

Proportions concerning academic achievement based on total number of

students receiving a grade A through W.
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Table 8

A Comparison Between 'S ,P.' and '"C,L." Chemistry 2
Students as a Function of Enrolliment and Academic
Achievement in Chemistry 1.}

Acadenic

Group

Status HS.P.'"'" Chem. 2 VC.L.” Chem, 2

%

%

DiFF. g

Enrolled in
Chemistry 1.1 18.9%

35.8%

-16.9% 2.75%

Passed
Chemistry 1.1 72.0%

Ly 8%

27.2%  1.98

"Successful!!
Academic
Achievement 64.0%

Ly 8%

19.2% 1.39

ot
"

Significant beyond the

Summary of Retention

.05 level of confidence.

Comparing retention in "S.P," and "C.L." Chémistry 2 it was

found that 89 or 66.9% of the 133 ''S P.'' students withdrgw,

compared to 34 or 42.0% of the "C.L.! students. Of the 89 "“S.P."

withdrawals 40 or 44.9% re-enrolled in Chemistry 2 compared to

7 or 20.6% of the 34 "C.L." withdrawals. Furthermore, of the L0

HS.P." withdrawals who re-enrolled in Chemistry 2, 27 or 67.5%

again withdrew compared to 5 or 71.4% of the 7 "'C.L." re-enrollees.
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Thus after two semester attempts, the net withdrawal rate for

the "S,P.'' Chemistry 2 and 77 or 57.9% compared to 32 or 39.5%

for “C.L,“ Chemistry 2. See Table 9 and 10.

Table 9

Summary of Retention

Classical Lecture

Self-Paced
Enrollment 133
Withdrawals ' 89 or 66.9%
Withdrawals Re-Enrolled L0 or L44,9% of
. the original
in Chemistry 2 89
Second-Time-Around ‘ 27 or 67.54 of
’ the 40
Withdrawals re-enrollees
Net Withdrawal Rate ' 77 or 57.9%
of the total
enrol lment

81
34 or 42.0%

7 or 20.6% of
the original

34

5 or 71.4% of
the 7
re-enrollees

32 or 39.5%
of the total
enrol Iment

.28




Table 10

A Comparison Between "S.P.' and "C.L." Chemistry 2
Students Concerning Retention

Group

Retention g p.1 Chem. 2 NC.L." Chem. 2

% % Diff. Chge

Witharawals Re~-
Enrclled in L 9% 20.6% 24 .3 9,68
Chemistry 2

Second-Time~
Around 67.5% 71.4% -3.9 0.20
Withdrawals

Net
Withdrawal 57.9% 39.5% 18.4 2.59%
Rate .

% Significant beyond the .05 level of conf idence.




Summary of Findings

1. Under the '"'Seif-Paced'' approach to the study of Elementary
Chemistry (Chemistry 2} the withdrawal rate was significantly’ greater
compared to the '"Classical Lecuvure'' approach.

2. Significantly more of the "C.L.!" students attained successful
achievement in Elementary Chemistry compared with the '"'S.P.'" students
(proportions based on total enrollment).

3f If the computation of successful achievement is based on the
tota].nuﬁber of "S.P." or "C,L.," students that earned a grade of A, B,

C, D, or F then the proportion of “S.P.'"'" students who attained successful
academic achieVemeﬁt is significantly greater than that of the "C,L."
students,

4. A significantly greater proportion of "C.L." Chemistry 2
students enrolled in General Chemistry compared to the ''S.P." éfudents.

5. A éreater proportion of 'S, P." students passed General Chemistry
compared to the 'C.L.'" students.

6. A greater proportion of "S,P." students attained successful
achievement in General Chemistry.

7. A significant! greater proportion of “S,P.,'"" Chemistry 2
withdrawals re-enrofled in Chemistry 2 than did the "C.L.'" withdrawals.

8. The '“net withdrawal rate! fof the "'S.P." students was signifi-

cantly greater than that of the "C.L." students.

1,

* The word Vsignificantly" denotes that the percentage difference
in the comparison was statistically significant at or beyond the
.05 level of confidence.
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APPENDIY A¥t
Table 1}
Follow-Up of the Eleven '"S.P.'' Re~enrollees Who Passed

Elementary Chemistry the Second Time Around

trnroticd Grades |
Lin Shen, 1.1 1 Farncdlfrequancy @ Parcent ACAREMIC ATHIEVZRTHT
\'.3 1
A ] 9.0% 1
. - {
1, -
5 _ - & '“Succass?ul
Achievomnenti's
t '
Passed or % or 50%
8 c 27.39
. . ]
. 3 7.3% 56. 0% !
or : .
. 5 _ _ N H"Unsuccessfui
72 .70/;. 77, : j'\\(:h.i C".".“-n‘en:'
- | '
£ ~ - gid Not Pass |
0 or,B 0% , 0 or 0%
£ : Acauemic Achievement
Unknown 0 or 0%
W L 35.4% Withdirew L or 50%
Not Enrolled in a - _
Chemistry course 3 27.3% . R

* Proportions concerning academic achievement based on total number of
stucents receiving a grade A through .

#* This follow-up was requested after the results of the study were
presented to the members of the Chemistry Department.

The follow-up of the one '"C.L.* re-enrollee who passed Elementary
Chemistry the second-time around revealed that they had subsequent'y

. not ‘enrolled in a Chemistry course,
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