In-Service Institutes: Do They
Make a Difference?’

IN-SERVICE training institutes for
science teachers are assumed to have a
significant impact on the achievement of
pre-college students instructed by the
teacher-participants. Usually the institute
director is not in a position to evaluate the
results of his institute through the controlled
observation of student achievement criteria.
Even though “for many years evaluative
studies have produced data useful for making
decisions about curricula and instruction,” ?
the planners and directors of such institutes
have maintained that their objectives were to
improve the subject matter backgrounds of
their teacher-participants or to introduce
modern courses, for example, CHEMS, CBA,
PSSC, BSCS.
This paper includes the results of a
student-achievement-based comparison of
teachers who attended a special National

Science Foundation Summer and In-Service

Institute in modern chemistry. The results
raise questions about the immediate impact

1 This study was conducted in cooperation
with the Delaware State Department of Public In-
struction with funds provided by the National Sci-
ence Foundation and the DuPont Company.

2 M. C. Wittrock. The Evaluation of Instruc-
tion: Issues and Problems. New York: Holt, Rine-
hart and Winston, Inc., 1969. p. vii.
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on such participants and suggest that un-
controllable variables may have greater influ-
ence on findings than the experimental
treatment. Suggestions are made for de-
signing more powerful evaluation strategies
which focus on improved pre-college student
achievement.

Experimental Design

A nonequivalent control group design,
“self-selected” Design 10,* in which the con-
trol group and the experimental group did not
have pre-experimental random assignment,
was used. The groups were naturally as-
sembled collectives, with some taught by sub-
jects from each treatment. The experimental

3 Donald T. Campbell and Julian C. Stanley.
“Experimental and Quasi Experimental Designs for
Research on Teaching.” Chapter 5. In: N. L. Gage,
editor. Handbook of Research on Teaching. Chi-
cago: Rand McNally & Company, 1963. p. 220.

* Robert L. Uffelman, Associate Professor of
Education, and A. Jon Magoon, Assistant Pro-
fessor of Education, both at the University of
Delaware, Newark; Peter Idstein, Assistant
Professor of Education, Washington College,
Chestertown, Maryland; and Seymour Yolles,
Professor of Education, University of Delaware,
Newark
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subjects deliberately sought out the in-service
institutes, but no control group was available
from this population of seekers. In this case,
the assumption of uniform regression be-
comes less likely, and selection maturation
interactions become more probable.

The study did provide information which
could in many instances help rule out the
null hypothesis, that is, that attendance at
the institute had no effect. The design was
strengthened in that random samples were
selected from volunteers who participated
and from volunteers who did not participate.
The use of covariance adjustments produces
stronger evidence than simple matching. De-
spite this care and attention, the use of De-
sign 10 requires cautious interpretation of
the findings.

The hypothesis tested was: There will be
a greater gain in mean scores on the Co-
operative Test in Chemistry, 1967 Form, for
students whose teachers attended an in-
service institute program than for students
whose teachers did not attend.
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Selection of Subjects

The experimental group consisted of
five teachers from different type schools and
geographic areas selected randomly from
among the institute participants. It included
one-sixth of all participants, or one-third of
the chemistry teachers, in the institute. A
similar sample from teachers of chemistry
who had never participated in NSF or other
in-service programs was selected as a con-
trol group from schools judged comparable
to the participant-sample. All teachers had
taught a minimum of three years and were
using comparable textbooks *7 and laboratory
facilities. Classes using CHEM Study ® ma-
terials were excluded, because studies 7
indicate different achievement results are
obtained with this program. Equal size sam-
ples were achieved by randomly excluding
students until both groups were of equal size
(total N=502).

The Criterion Instrument

The instrument used in this investiga-
tion was the ACS-NSTA Examination in High
School Chemistry, Form 1967.° This instru-
ment is designed to test students who have
had some stress placed on learning of skills,
principles, and concepts. It contains 80 items
arranged in two parts. Either part samples
the entire course, is equally valid, and is of
comparable difficulty. The use of both parts
takes 80 minutes or two test sessions and

+H. C. Metcalfe, J. E. Williams, and ]J. F.
Cafska. Modern Chemistry. New York: Holt, Rine-
hart and Winston, Inc., 1966.

5 P. ]J. Boylan. Elements of Chemistry. Bos-
ton: Allyn and Bacon, Inc., 1963.

i See: George C. Pimental, editor., Chemistry,
An Experimental Science. (Chemical Education
Material Study.) San Francisco: W. H. Freeman
Company, 1963,

TVerne A. Troxel. “"Comparison of Achieve-
ment of Students in High School Courses.” Journal
of Chemical Education 47 (1): 79-81; January
1970.

8 John F. Schaff and Paul H. Westmeyer,
“Comparison of Students in Modern and Tradi-
tional High School Courses.” Journal of Chemical
Education 47 (1): 82-84; January 1970.

9 ACS-NSTA Examination in High School
Chemistry, Form 1967. Tampa, Florida: University
of South Florida, 1966.
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increases the reliability by providing a more
thorough sampling. A representative group
of chemistry teachers judged the test valid
for assessing students in the high school
courses taught in the sample schools.

Results

Student scores, after correction for pos-
sible guessing (Score = right answers — 14
wrong answers), were divided into two
groups, participant and nonparticipant stu-
dent subjects. These two groups formed
two levels of a simple analysis of variance
design. Pretest measures on each student
served as a control variable, and the contri-
bution these made to post-test variation was
partialed out in the analysis of covariance.
The group means on both the pretest and the
post-test were ranked and a Spearman rank-
order correlation coefficient with a moderate
value of .62 was obtained. This dependence
of the post-test scores on pretest scores indi-
cated that covariance procedures were ap-
propriate.

Students of the “participant” teachers
scored significantly lower than students of
“nonparticipants” on both the pre- and the
post-test measures (F pre = 10.3, d.f. =
1,500, p < .01; F post = 26.2, d.f. = 1,500,
p < .01). The effect of being a nonpartici-
pant’s student could not be accounted for by
the differences in the pretest scores on the
ACS test only, that is, the F statistic for the
test of adjusted means was significant at the
.01 level. The analyses of covariance results
are as follows:

Degrees
Adjusted group Residual of
means mean squares freadom F
Participant = 225 Belween = 333531 1 7.8 (p < .01)
Nonparticipant = 28.2 Within = 48255 248

Conclusions

Rejection of the hypothesis does not im-
ply that this institute actually resulted in a
detrimental effect on the students. It seems
much more plausible to argue that variables
not accounted for had much to do with the
outcome. Some support may be gained from
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the post-hoc analysis that revealed socio-
economic and cultural differences between
the groups were quite strongly related to both
initial and final test scores. Rank-order cor-
relations between the proportion of the
student body anticipating attendance at col-
lege, a variable closely related to the socio-
economic status of the community, and
pretest and post-test group means were .72
and .54 respectively.

Another explanation for these “negative”
results might be that teachers who volunteer
for institutes may accurately perceive them-
selves as having less background in chem-
istry. Such original or perceived differences
between a self-selected participant group and
a nonparticipant group may be very difficult
to overcome, However, it was concluded that
the results of this study cast doubt on the
practicability of Campbell’s Design 10 for
investigating the impact of in-service insti-
tute programs.

Implications

Some recommendation regarding re-
search strategy is relevant., If a random
selection of participants is possible, then tra-
ditional experimental designs'® might be
appropriate when adequate controls of many
variables are possible. If these controls are
not available, a time-series design is recom-
mended on condition that an extended period
for evaluation is practical.’ This design
employs multiple observations before a
planned or naturally occurring intervention
of a condition or variable. Observations are
then taken after the intervention has oc-
curred. Specific use of this design is ap-
plicable to the evaluation of in-service
institutes or systems approaches to curricu-
lum improvement,

Such studies should start by instituting
annual standardized measures of student
achievement in the area being investigated to

10 Herbert J. Walberg and Wayne W. Welch.
“A New Use of Randomization in Experimental
Curriculum Evaluation.” The School Review 75
(4): 309; Winter 1967,

11 John M. Gottman et al. “Design and Analy-
sis of Research Using Time Series.” Psychological
Bulletin 72 (4): 299-306; 1969.

44

provide a vyear-by-year record of pupil
achievement for any given teacher or school.
Notation is made of any important changes,
and the data are examined to determine if
student performance changed from previous
years or is maintained over an extended
period of time.

The nonequivalence of the groups can
be compensated for by using trend-analysis
strategies. One first uses a simple one-way
analysis of variance. Then, each group is
treated as a level of a factor. If any signifi-
cant value for F is found, a Newman-Keuls
test can be used to single out the level or
group which is different. The “different”
group would be examined to generate plausi-
ble hypotheses that could be tested further.

Trend-analysis provides for identifying
breaks in chronological patterns within the
time series. It can be used to compensate for
nonequivalence of groups by providing a
homogeneity of variance which could
strengthen inferences regarding the effects
of the intervening variables. Because direc-
tors of in-service institutes can rarely utilize
true experimental control groups, the time
series offers promise for determining the
impact of their teacher training programs.

Synopsis

Achievement gains on the ACS-NSTA
Examination in High School Chemistry,
Form 1967, for two groups of high school
students (N = 502) were compared to de-
termine if this procedure would measure the
impact of an in-service institute for teachers
and their students. Students of “participant”
teachers achieved less gain (p = < .01) than
students of “nonparticipants.” These results
led to examination of other variables pro-
viding an impact on these subjects, that is,
percentage of students in academic pro-
grams, socioeconomic factors, limitations of
teacher selections for institutes, and applica-
tions of experimental design to formative
evaluation of teacher education programs. A
different set of strategies is needed. Time-
series design appears to offer an alternative
for evaluating curriculum improvement
activities, O
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