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Introduction ,
This report is based on a set otevaluation guidelines and in struments which

was'prepared for the purpose of evalqating the Comprehensive National Science Founda-
tion Program for Science Teacher Edsidation at toWe University of South Dakota,.

II-
Ah extensive profile of measures was, developed so that a to.tal evaluation as well
As an evaluation of each phase couid he,obtained.

1 ,
.

The following general procedural informationis provided to help the reader

11 -understand the report which follows.

t

A. Basic Program Evaluation-Procedures and Instrumentation

\ .

1.- Participants (Descriptive information .p. 4.)

I
Data recorded in this report tgere cllected on participabts in the following .

components.
\.

'II
.

All participants in the Unitary CHEMS C:,soneat held in the,summer of '72
All participants in the Unitaty General 'tience Component held in the summer

of '72 ---"N

11

. All participants in the 1972-1973, Academic Year Component
.

Pre- and posttest data were collected from the program participants in the
following selected areas (instrument used is shown in parenthesis). they were given
IIat the beginning and at the end'of the program. ..

, a. Participants' science subject matter competency (specific instruments

II

were developed f each component). .P. 13.
b. The nature of t science classroom and laboratory activities which

the participants eel shotild be used for secondary school science

II

instruction (Science Classroom Activities Checklist: Teacher Percep-
tions). p. 15 .

.
.

o

c. Participants' Understandirig of science (TOUS -Test on Understanding Science).
p,17. t

II
d. Participants' attitudes toward mathematics, science, science teaching,

and laboratory work KSemantic Differential Test in Science). 'p.22
. . .

Basic descriptive information about participants and their teaching situa'.-

tions was collected prior to program particJpation (spring,/72) by means of a teacher
questionnaire mailed to them at their schools. Besides collecting basic descriptive
inforWation (age, sex, grades and classes taught, etc.), this questionnaire provided
information on the age of curricular materials used and. variables which will be
evaluated assaming there is a relationship o program impact. A post-test was given
to the participants of the summer of 172.insfitutes, in the spring of '73, after
completion of a full year of-teaching. Thecnestions were designed to determine any
significant changes in'the attitudes toward and applications of the science
principles taught in the program aftean opportunity to put them into,practice.
The Academic Year Component participants did not.receive the posi6iquestionnairt since
the component was still in session and the interpretation of the results would'
assume a full year of instruction by the pEKticipant after the completi n of the program.
p. 21. r

f
N.

fr

Information on the operation of the Comprehensive Program ,Components was

II

collected from participants during the last Oeek of each component by means of
%.... questionnailes. Basic information on housing, communication, and other operations-type,

Information was collected. Questionn, ires were developed to account for specific

II
, differences in the operation of comp enis. p.31.6

. 11 .

L.
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2. Participants' Students (Descriptive Information p. 11.) .

.

.

Pretest data was collected from Oarticipanrs- . tudents through instrumentsski*

f .
.

.
mailed'to the participants in the Spring of.1972% prior to the participant entering
the program. A post-test was given to the participants' students in the Sming of
1973 after the participants had completed a year of,teaching subsequent to their
program participation. It should be noted that because the pre:- and posttest data
were collected in different school years, and b'ecaus'e the students in a participant's
classes vary from one academic year-to the next, no assumptiohcould/be made initially
with reference to the equality of the two samples drawn. However, a pre-posttest
comparison of th&basic des riptive information aboul participants' studeufs and
their school-related experi nces in the fieldof science yielded no significant dif-
ferences between the two samples. The Academic Year Component participants did"not
receive the post-que tionnaire since the component was still in session and the
XfIterpretation of f e results would assume a full year of teqd-iing after the comple-

...tion of thd program. Therefore, no results.will be_reported with reference o the.
students of participants in the Biology or Chemistry sections of the Academic Year
tomponeht. ,

,,
. ,

. - ,
.

;nformation with specific regard to the 'subject matter areas which participants
"taught was obtained prior to the issuance of,Pre- andposttest materials. The par-
ticipant-a-wurT'then asked to test a class in the subject matter area most closely
associated withthe institute which they planned to attend (e.g., CHEMS participants

0
,
',were asked to tesione,of their chemistry classes, rc.). After hdVing been infoiMed
as to .the subject matter area of the class in. which testing was 'to be performed, t'lle.
participants Were instructed t2 utilize the-f6llowing sampling procedure:

....,-
4

0 0
a. List all of the classes which you teach in this subject matter area

according to the order in which you net them in a typical day (6c week,- e
.

if you do not meet daily). .

*7
.1 , ,

.

,b. If you have one class'of the speclfied type, test 4that one. .

If you have two classes, test the first.
e .

il
I /

If. yeu have three classes,test the second. u..

If you have four classes.test the second. .

If xou,have ive classes,. test the third.

/-
If you have six classes, test the fifth.

.

00,

c. Please use the class selected by 'his procedure regardless of 'whether
ycil feel this is a typical'claAs'or not.

t

Data were collected in the following areas (instruments used,are shown in
parenthesis).

I

a...t The nature of, the science activitieswhich the participants do use for

their science instruction as viewed thi-ough the eyes of theirvstudents.
(Science Classroom Acti'ities Checklist: Student Perceptions). p.16

b. Students' attitudes toward science and other science related areas.
(Semantic Difsiferential Test la Stience);

c. Basic descriptive information about participants' students and their
school-related experiences in the field of science. (Student questionnaire)
p 11.

d. Students' Cnderstanding of science. (Test on Understanding Science).
p. 20.

-2--
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i Each participant recejakd_a packet which contained Sufficient material for
27 students and disttibuti roceeded as follows:

I

''

II
Student #1 -ctude tiQuestionnaire .

..

4
"

.Science Classroom Activities Checklist \
.) .:. Machine Scorable Answer Sheet

i L.

Semantic Differential Questionnaire.

. .4.4,0010

Student #2 - Studen*Questionnaire

......;,ri& Scorable Answer Sheet
ScSence--Classroom Activities Checklist

...----Flashi

Seliantic Differential Questionnaire
- :

II
t Student #3 TOUS (Test on Understanding Science) with Machine Scorab14-

Answer-Sheet ,

. . . .
Th1I

I
,-* a class of-2.7 student$, the distribution would be as ioflaW

4
,.

. ,
IStudent Questionnaire

. , .
r

Al
.

18 students Science Classroom Activities Checklist
Semantic Differential Questionnaire

/ . .

II9 students TOUS (Test on Understanding Science)

In Classes'which Ontained less than 27 students the distribution remained'in
approximately the same-proportion -- 2:1. Directions for the administration of

II-
these Imstruments were included in each packet.

#
*

Thedata from all the students particular participant were combined re-
suiting in a mean student score foc each participant on each of the items tapped by
the instruments administered to the participants' students.

. '

3. - Data Analysis

All data were coded, ,condensed into means where necessary, and put on cards
for analysis by cotputer. Descriptive information was generated using the Princeton
Statistical Package (P-STAT) Versions 3.04 and 3.05 developed by Roald Buhler at
the Princeton University Computer-Center in 1971. 'Significant differences between

participants' pre-and posttest scores were determined using a t-Test for Matched
Samples pKogram-within the package.

B. Organization of-the Report

The analysis nd discussion of the.data which follows will be presented
in four secti s. These are, in their order of presentation: (1) Descriptive
Informatl on Participants and their Students, p. 4 ., (II) 6aluatiOn of Program

II Summaries, p. 39.

Objectives, . 13., (III) Program Processes Evaluation, p. 31 ., and (IV) two Brief

1
0*

-3-
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III. DESCRIPTIVE INFORMATION ON PARTICIPANTS AND THEIR STUDENTS

A. Participants

This information is based on a questionnaire that was sent to each t eacher.
prior to participatiori in the Comprehensive Program. The Program components
represented by thedata are: (1) Unitary.. CHEMS Component (n=18); (2) Earth Science

Section of the General Science Component (n=17), (3), Physical Science SectiOn of
the General Science Component (n=18), (4) Biology Section of the Academic Year
Component,(n=12), and (5) Chemistry Section of the Academic Year Component (n=4).

1. States Represented and 'Number of ,Participants Per State

Table I-1 provides information on the areal distribution of participants
by state. The data demonstrate that the Comprehensive Program at the University
of South Dakota has taken a regional focus.

2. Age of Participants

' The mean age of the participants in the total program was 31.57 years
(S.D.=7.84). The range in age was from 23 to 62 years. The Academic Year Compo-
nent had, on the average, younger participtits (Fc = 30); Unitary Component parti-
cipants were ggngFally somewhat older (R = 32).

3. Sex.Of,Participants
1

About 91Z of the' participants were males. App roximately 80% of the partici.

pants in the unitary GenerOcience Component were males while all participants
in the remaining components were males.

II 4. Grade Levels at Which Participants Teach.,
.

1
Table 1-2 provides information on'the grade levels 'which the participants

in the various prograi components taughtlfOne.of the .most striking characteristics
is the number of participants *ho ,taught at both the "junicir high" and "high

school" levels. Over 75% of the participants either taught full-time, or have
some teaching responsibilities, below grade. ten.

5. Subject aught.

Table 1-3 pro ides information.on the sublect area or combination of areas
which participants, taught. Seventy-two -Percent-,,of the articipants teach more

than one subject and approximately 38% teach in more than two areas. NOTE: 15

participants could not fill out'the Teacher. Questionnaire mailed'to theth.at their
school because their individual system could not.be measured or the iack.of time
made it impossible.,. The participants' Pon-regponse was appretiated siece it lead
to accurate and compiretw data by those who did complete it.

.
. ,

.6. !Organizational Structure-of he Participants' School System
`.I. ,t .

a

'J C

The major organizational structures of 54 home school systems were: (1) t-6,

7-8, 9-12 (37%); (2) K-6, 7 -9, 10-12 (33%);. and (3) K -8, 9-12 (9%).
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TABLE I-1

AREAL DISTRIBUTION OF PARTICIPANTS

COMPREHENSIVE SCIENCE EDUCATION PROGRAM

UNIVERSITY OF SOUTH. DAKOTA

-

.

Number Participants
20. . 40

.

VC

Breakdown*
UGS AY

IoWa 6 14 3

South Dakota ( 4 , 12 5

Nebraska 6 2 3,

Minnesota 1 3 3

North Dakota 1

New York 1

Illinois 1 1

Kansas 1

Regional Participation = 94%.

).;

*UC = Unitary,Chemistry Component (summer '72)

UGS = Unitary General,Scienge Component (sufter '72)
r.

iAll'='Acatlemic Year Component (1972 73).



'Grade

Level

.TABLE 1-2

Grade Levels at Which Participants Taught
Recorded by Program Component/Sections

-Component/SectiPn

UC* UGS/ES* UGS/pS AY/B* ApC* Total

Elementary 1

. .

T 3 2 1
--) , .8

e 1

.. -
0 ,.

. 0 .

8 1 1 'IV ,. 2
. . ,

9 4 : 2 8.-,

A, ..,..

.

<10" 1 / 2 , 1 1 5

. 0

11 '''' 0

V 010.

I .

12 .. 0

5-9 1 S -6

. .

7-9 5 3 8

/' . .., ,

.1

7-12 5 2 , 4 , 4 4 19
0

_

w - .

10-12 4 1 . 1 6 12
0

.
.

TOTAL 18 17 18
.

12 4 69 -

. .

*UC = Unitary CHEMS Component

1

UGS/E4 = Unitary General Science Component - Earth Science Section

UGS/PS = Unitary General Science Component - Physical Science Section

AY/B = Academib Year Component - Biology Section

AY/C = Academic Year CompOnent - 'Chemistry Section

u

1

8

.
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,
TABLE.I-3

..a

Subject Areas theParticipants Taught
. .

'Broken Down bC011poneni/Sections*

UC. -UGS /ES UGS /PS . AY /B :AY /C 'total

admistry
Earth Science
General Science
Life Science
Physical Science
'Mathematics

Biology
, Chemistry & Biology
Themistry.Physics
Chemistry -&"-Physics Phys. Sciehce
chemistry & Biology 6 Physics

2 ?

'Chemistry & physics & Electricity 1
'Chemistry & General Science & Other,
Chomistry& Earth Science & Math
.& Physics .

Chemistry & Biology, & General

Science f& Other

Chemistry 6 Physics & General
Science & Other

Earth Science & Life Science
Earth Science & Physical Science
Earth Science & Biology
Earth Science & Physical Scie4ce
Mathematics

Earth Science & Biology &-Life
Science & Other

'General Science.& Biology

.General 'Science 6 Mathemat cs
,General Science'& Mathema cs &

Other
Life Sciehce & Mathemad.
Life Science & Biology

. Physical tcience,&.Biol¢gy &
Physiology & Drug 'Mutation

Mathematics & Physidi
Biology &'Other

40,

o

2

,s<

2

'1

,

. 2

40
I' 1'

1

1

1

2

1

2

4,
4

1

2

1

'3

1

3

1

1

1

1

2

2 1

1 1

1 1.

1 1

3 3'

2

-11Stai

II

16 13 10, ...3 54
.

Oft

*See p. & -fork the abbreViations.

) fr
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7. Years of Teaching Experience k- College

App roximately nine perce t of the participants had teaching experience at. the
elementary school level (grades K-6). The mean number.of years thaethese people
had taught at the elemeneary school level was 5.2 years (S.D.=2.71):

'4

Ninety-eight period of the participants had experience at the seeondAry school
level (grades 7-12). The mean /'number of years of experience at the secondary school

level recorded by program component is pFovided in Table 1-4. .

e

TABLE 11-4

Participants' Mean Years of Secondary School Teachink,Experience
'Recorded `by Program Component/Sections

Component /Section

. . .

UC ups/Es , ups/Ps . AY/B , AY/C , Total

(n=16) (n=13) (1=10) , (n=12) . .(n=3) - (n=59'

S.D. S.D. x .D. S.D. x S. S.D.

Years 6.75 p3.83 7.61 0.27 7.11' 5.34 6.08, 2.89 7.66 1.69 6.92 4..61

None of the participants had experience teaching at the college level.

8. Participants' Attitudes Toward the Textbook Materials They Were'Using
(like 5 to.1 dislike). ,

TABLE1-5

Participants' Attitudes Tbward the Textbook Materidlsqhey Usbd
In Thdir Teaching Recorded by Textbook Subject Area

a
4r)

Content Area

Chemistry Earth General Phydical Physics ,,Math Biology

Science Science, Science '
.;.

(n=18) (n=17) (n=17) (n=10) (n=13) (e=19) (n=22)

' . x E

Attitudes Toward
Textbook Materials
(like 5 to 1 dislike)

/

4.28 3.51

.

3.29 4.00
.

4.23

.
..

. .

3.95

.

3.41
(

.v4 As indicated in Table I-5; the participants held a moderately positive view of
the materials they used for their teaching. Earth Science, General Science, and Biology

Materials hold the lowest ratings. In the areas of Earth Science and General Scietice

this may be due to the lower .implementaeion rate of newer curriculum project materials
at; compared to chemistry and physics.' .

I
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, 9 :I Textbook Materials' Used by Participants --,

Pareicipants were astced to record thetextbookmaterials they were using.f. . t

These textbook materials were tabulated. Only the most frequent textbooks

') I
'reported will be attached to this report. A tabulation of all: books being used,

. . has been.coMpiled. , -,:, , .

i
.

.., '

.

11 area in
. The' most frequent textbooks used by participants are tabulated by Subject

. n Table 1=6.
.,

"..o.

; 11

.,,

.

. .

TABLE 1-6

'Tabulation of Textbook Title Frequencyby Subject .4

It
Subject %7!'

N
Title ., * ' v Frequency

,,

Biology , ato, ToWle - liodern Biology. , 11

Morrison,dOrnett, Tether -,paan.PhysiolOgy, 1963 & 1967 5

Total Teachers Reporting :4 , .
Alit

. ,
. t . .

Earth Sciende Ramsey* Burkley et.al. - Mo4erri.Earth Science, 1965 6

1Ravafra,.Strahler - Our Tlafiet In Space, 1967
.e

2

i

.
Total Teachers Reporting / 12

"Metcalfe,'Wl/liams, Castke -.Modern Chemistry, 1966
Smoot, Price, Barret '4 Chemistry,..--A Modern Approach, -1968

Dull, Metcalfe, Williams 4. Modern Chemistry, 1962 & 1965
' . Total Teachers.R*xting.

, .

General . ; Brandwein, Stallberg, Burnett - Life-Itt-Forms & Changes, 1968 4

II

cience Brandwein, Stallberg, Burnett - Energy-Its Forms & Changes, 1968 3..,

Davis,D Burnett, Gross,. Johnson - Science: Discovery & Progress,
1965 . .

, 2.

Navarra,Zafforoni - Today's Basic Science, 1965 & 1967 2
,

Total Teachers Reporting , ' '19
.

.

Physical Introductory Physical , Science Group, 19671.
..

11.-. Science Brooks, Tracy, et.al. - Modern Physical Science, 1966 3

Tracy,".Tropp, Friedl - Modern Physical Science, 1970 3

Total Teachers Xeporting 11
,

II 'Physits Harvard.Project Physics , - 5

pull, Metcalfe, Williams, Modern Physics, 1968 3

Taffel - Physics-Its Methods & Meanings, 1969 2 ,

-i. Total Teachers Reporting 14

olt

28 0.

II Chemistry
.

.3

19

. 10. Publication Date of the Textbook Used By Participants

The apprOximate men publication date of the textbooldmaterials being used by
participants for their teaching was 1967. The mode was at 1968. There were materials
bEing, used, however, that were ,published in,the early 1960's and one participant was
using materials published in 1960. A complete breakdown may be found in Appendix 6,
P.61.

',11. Do Participants'. Cliggrtom Activities Include Laboratory Work?

:
Ninety percent of the participants indicated that their students were.pro-.

II vided with the opportunity to be involved in laboratory activities.
, ,-

. ,

r.
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tA
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12. Amount
.

-

of Time Provided Fbc Laboratory Activities
.

.4 ,
. ,

, .

'Theimean time that participants spent inthe science Dboratory per class
'),':,-per week was approximately 71, minutes. This would be equivalent to about 11/4

class, periods per vek7C Further analysis of the data shows that the 'time
allocated io work in the laboratory is not consistent across all subject Matter

II,

areas.

, .

Participants spent approximately 54 minutes per class per week in doing

II

laboratory work with their general science students. Physical science classes
were noted as'spending approximately 84 Minutes per class' per week (participants
using IPS were found to spend approximately 170 minutes per class per week).
Life science and earth science courses were found to involve laboratory work
about 63 and 73 minutes per class per week respectively.

Institute'participants teaching' chemistry indicated they spent about86

I
.

minutes per class pei week in the laboratory. Biology and physics courses were
found to involve laboratory work about 72 and 73 minutes per class per week r6spect-
ively.

II .....,..-13. Participants' Rating of Their Laboratory Facilities (5 Excellent to 1
Non-existent) 1

.
,

II

A

The mean participant rating for their school's laboratory facilities was

, 3.11 (S.D: 1.28). Unitary Physical Science and AY chemistry participants rated
their schbols' science facilities somewhat lower than participants from other

II

compinents. It may -be tro that if participants begin to use.the laboratory
mAer their feelings tiov/iid the'adequacy of ,their present-facilities will be
less positive.' ,

1

14. Participants' Rating ofThpir Laboratory Equipment and Materials
'(5 Excellent to 1 Non-existent)

The mean participant rating-Of their schools' labbratdry equipment and

materials was 3.38 (S.D. 1.10). Unitary Physical Science and AY Chemistry
pattiCipants rated their schools' science equipment. and materials somewhat lower
than did participants in other components. Again, if participants begin to use the
laboratory more, their feelings toward the adequacy of.their equipment and mat-

.

erials may change.

15'. Do Participants' Students Use A Laboratory Guide?

Approximately 70% of the
,r
Rartisapants responded that their students do use

a laboratory guide. The averaarriblication date for laboratory guides used
by.participants' students was 1966. Of the participants who indicated that their
students do use a laboratory guide, 63% use laboratory guides which accompany
their textbooks, 22% write their own aboratory,guides, and 15% use laboratory
guides which originate from miscellane s sources.



B. Participants' Students

This descriptive information on Unitary participants' students was obtained via

student qUestionnaires that were sent to participants for distribution to a-select .

sample of the students whom they Caught. These questionnaires were mailed in the

firing of 1972 to each teacher prior to participation in the Comwehensive Program
and again in the,Spring of 1973 after the participants had completed s year of teaching

subsequent to their program, participatioh. The sampling procedUres utilized in the

collection of (this,student,data are delineated on Page 2 . A Pre-post est-comparison

of this basic descriptive information about participants' students and their school-

' related experiences in the field of science yielded no significant differences between

the two samples drawn. The fpllowing items make up the sample description information.

1. Sex of Participants° Students
3

Approximately 54% of the participants' students in the pretest were moles.

The post-questionnaire was split exactly half an half; 50% males.

1

1

2. Age of Participants' Students

The mean age of the Unitary participants' students in the pretest was 14.59.
The range in age was from 12 to 17years. The General Science Componenthad, on the'

'Alo average, younger participants' students (R = 14.08); CHEMS pa.ticipants' student ;Jere

generally somewhat older (5E = 15.44). There was no significant difference in t

post-questionnaire.

3. Grade Level of Particpants', Students

The mean grade level of the participants' students was 8.81 in the pretest. ,The
range in grade level was from 5th grade to 12th grade. Participants in the General

Science Component had, on the average, students at a loiter grade level (5i P 8.1$) than
participants in the CHEMS component (Fc = 9.86) as is to be expected. There was no

significant difference in the posttest. I' 6

4. How Many Full Years of Science Have Participants' Students Had Since
They Entered the 5th Grade (InciUding the Rear in Which the -Questionnaire

Was Filled Out)?

The students of participants in the General Science Component reiorted,lege

year of science instruction the 5th grade (T = 4.03) than the Students of

part.cipants in-the CHEMS Compone t (7c = 5:40). in the pretest. This discrepancy may

be, accounted for in terms of the differences in age and grade level between the stu-

dents of participants in the two components. There was no significant difference in

the post-questionnaire.

5. Do .Participants' Stildents Like Science? .(Like 5 to 1 Dislike)

The students of participants in the Uditary Components indiCated a moderately
positive attitude toward science (R = 3.62) in the pretest... Again, no significant

difference (5I .= 3.53) on the pre-post comparison.

6. Do Participants' Sydents Like the Science

Taking? (Like 5 to 1 Dislike)

7 In.general, the Unitary participants' students
pward the science course which they %Fere taking at

- 3.43). There was no significant change in the

Course Which They Are Currently

had a fairly positive A4itude
the time of the pretest
post-questionnaire (Fc = 3.43).

Z. Do.They Plan to Take, Any More Science Courses? (Yes 5 to 1 No)

The mean of the responses indicated a 'possibly' response (3) throughout all

components. The scale was 5-Definitely Yes, 4-Probably, 3-Possibly, 2-Doubtful,'

1-Defipitely No. There was no significant difference in the pre-post comparison:
-11- la
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0 t

8% Do They Plan to GotInto a Science Or Science Related Caree'r? (Yes 5 to 1 No)

The mean respqnseNwas.edging on "possibly" (17 = 2.56). The standard deviation

was small (.2) indgitating astrong "I don't know" trend on both pre and post

Anstrumedts. \

.

9. 'The Studees Last Report Card Grade (A-4 to 0 F)

This indicated a lower grade for the general science courses. The mean grade

there was "C". The mean grade, in the chemistry and biology courses wag "B".' Again,

there was no significant difference between pre and post.

k

a
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II. EVALUATION OF PROGRAM OBJECTIVES
. -

'Analysis and DiscUssion of the Data
*

The analysis'and'discussion will be carried on with reference to the particular

area which wrs being evaluated. 7
. IV

. . I

A. Subject Matter'Competency . .

.

. . .

.

The assessment of participants' development in subject matter competency will be.
presented under the heading of each program component. This is done because specific
instruments were generally used for eifh individual component due to,the needs of
the participants and the nature of the subject matter being studied. The, instruments

ire directed toward assessing the major subject matter competencies Which teachers
should have in, order to teach the subject or subjectsbeing emphasized in the pro-
gram component. The instruments were administered or} a pre- andpost-participation
basis. Means and standard deviations for this area quay be found in Appendix 1, Tables

. ,

3-6, p. 45. .
Unitaty CHEMS Component

A

The CHEMS Component was directed at developing the chemistry subject matter
competencies necessary for participants to teach CHEMS.chemistry. Emphasis was
also placed on familiarity with CHEMS curricular materials, particularly with refer-

..

ence to laboratory activities.

The subject matter competency of the CHEMS participants was assessed on a pre-
and post=participation basis using the 1968 version of The Americdn Chemical Society
Advanced High School Chemistry Test. However, an error resulted in the data in
this section being not suitable for statistical analysis. A general conclusion
fiom the data which is available would appear td be'that the participants did
achieve increased competency ih subject matter by the completion of the CHEMS

component.

2. Unitary General Science Component 4

The Unitary General Science Component was composed of 34 participants of which
16 worked with the Earth Science Curticulum Project (ESCP) materials and 18,worked
with Introductory Physical Science (IPS) curricular materials. The4 was a common
mathematics program directed at providing the mathematic proficiency needed for

working with either set of curricular materials.

a) Earth Science and Physical Science Mathematics Compentency

A general Mathematics test was deyeloped which assessed the desired mathematics
competencies necessary for,tgachers who would teach he curricular materials empha-:

sized in the General Science Component. The Earth Ifid Physical Science partici-

pants had a, significantly greater (p ..01) general mathematics competency At the
completion of the General Science Component than they had when they began (shoim
in Appendix 1, Tables 1 and 2, p. 45.).

b) Earth Science and Physical Science Subject Matter Competency

Earth .Science participants had significantly greater (1 'C..01) subject matter
competency in earth science at the end of the summer program than they did at the
beginning. This is shown ih Appendix 1, Table 3, p.45
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The PhysicarScience,narticipants also had significantly greater (p -cc..01)

. subject matter competency at the end of program participation than they did at the

beginning. This is shown in Appendix 1, Table 4, p. 4r,.

, Based on the information available, it is reasonable. to infer that the Genera).

Science cpmponent resulted in participants gaining significantly greater sub)ect

_matter competencies in geiral mathematics and the :,cience areas studied.

1

3. .Academic Year Component / Biology Section

The subject milker competency of the participants entering tile
wing

Section

u4of the -A1( Component was assessed-on a pre-post participation basis a graduate

exam developed by the University of South Dakota Biology Department. The exam Con-

sists of 125 items divided into the following.subscales, (A) Animal. Anatomy and

Development, (B) Plane Morphology and Anatpmy, (C) Genetics, (D) Cell Physiology,
(E) EcOloOr, and (F) General Biology.

Although participants in the Biology .Section of the AY Component'did shoW
gains on all subsca,les and the composite when pre- and posttest scores were compared,

Table II-1 indicaees that none of these gains were significant at the p level.

The means are shown in Appendix 1, Table 5, p. 47.

TABLE II-1

-t-Test for Matched Samples Comparing USD Graduate, Biology

4amination Pre- and Posttest Scores,

AY/B Component

t Subscale A

t Subscale B

t Subscale C

t Subscale D

t Subscale E

t Subscale F

t Composite

Degress of Freedom

.11

2.47

.23

.41

1.65

.75

1.56

10*

. .

*t > 3.17 to tie significant at the .01 level

4. Academic Year Component / Chemistry Section

The subject matter competency of the participants entering the'Chemistry Section i

of the AY Component was assessed on a.pte-post participation basis using a broad

chemistry subject matter exam developed at the University of South Dakota. Aocom-

parison of the pre- and posttest scores yielded a t value of 2.00 which indicates

gain by these participants. However,' because of the small number of participants

in this institute, (N=3), a t value of 9.93 would have been needed in order for
this gain .to have reached statistical significance at the .01 level. The means

may be found, in Appendix 1: Table 6, p. 47.

rr
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B., Instructional ActivitieS Which Participants Feel Should Be Used and Those

They Do Use' For Their Instruction .

.

1. Classroom and laboratory activities which participants feel should be r
used,for.scienee instruction.

Each pariicip4t responded to the Seienci Classroom Activities Checklist:

Teach Perceptions (SCACL:TV) immediately before and after program participation:,

This in trumedt is directed at determining the nature of the science classroom and'

laboratory activities which the teacher feels "should" be used for sec.ndary school

11

science instruction . The checklist is scored according to whether t' teachers'

.

,

responses -are correct in teris'of the activities which are thought to --t imple7/

ment the overall objectives Of science education. The SCACL:TP is divided into

II
T

seven subscales which are: (A) Student Classroom Participation, (B) Role of till

eacher in the Classrodm, (0) Use of Textbook and Reference Materials,,(D) Design

iand Use of Tests, (E) Laborat ry Freparatiori, (F) Types of Laboratory Activities,

I
end ,(G) Laboratory Follow -tip ctimities: The individual questions composing the

subscales are in Appendix./, Table 1, p. 62.

/

/

/

-Y .

The CHEMS participants entered the prograi in rdlatively good agreement will

II

educators as to the typssiof activities which should be used for implementing science'

education prOgrams, andy in general, they maintained this agreement. This is shown- '

by the means and Standard deviations for the SCACL which may be found in Appendix 1

11

Table 1, p. 48. t

, ,

Table.II-2 provid0 information which shdws that the CHEMS participants' SCACL:TP

posttest mean composite-score was not significantly different from their mean preteSe

I/
score,

II .

TABLE II-2

t-Test for Matched Samples Comparing Science Classroom Activities

Checklist: Teacher Perceptions Fre-..sod Posttest Scores

t Subscale A

t SubOticale

ell
t Subscale C.

t Subscale D

t Subscale E

1

1

t Subscale F

t Subscale G

t Composite

Degrees of Freed

UC

Component /Section

UGS/ES U /PS AY /B AY IC

1.60 .81 -. .27'

,

.00 '1.00

1.41 - .90- .94 .00 1.73

.32'- - .52 1.05 - 1.85 - 1.00

- 1.16 .29 1.45 .00 2.00.

- .52 2.74 .00 - 1.85 - 1.00

.29 .72 - .44
1..

.

- .77 .00

.91 .32 4.24 1 - 1.14 .00 .

1

.67 .66 1.94. - 1.05 - 1.11

m 16 15 16 10 2

Minimum t-value
to be significant

at p

2.92 2.95 2.02 3.17

-15- : 11
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The SCACL:TP posttest mean composite scores of participants!in the Earth

Science Section of the General Science Component were not significantbildifierent
from their mean pretest composite scores. An analyses of ttte subscale t7test value

pre-posttest changes onany.of the sob-

.
'sea

Table 11-2 also indicates no significant

1.11dt II : ployidc,! Iniotnollop what Ii qhow.4 .t fiat tilt. 11104.11 !,t Ichic palth I

pants' (General Science Component) SCACL:TP posttest mean composite scores were
not significantly different from their mean pretest composite scores: Subscale
analySi_reve6s, however, that they did demonstrate significant pre- posttet

55
.

changes on Su''scale G Laboratory Follow-Up Activities). This reflects a changfi
on the part of the participants toward an increased utilization of follow-up
activities in conjunction with student laboratories.

in .

Information is provided on Table1II-2 which shows that the Biology participants'
(Academic Year Component) SCACL:TP posttest mean composite scores were not signi-
ficantly different from their mean pretest composite scores. An analysis of the
subscale scores also indicates no significant pre-posttestchanges on arty of the
subscales.

.0" The SCACL:TP pOsttest mean composite scores of participants in the Chemistry
Section of the Academic Year Component were not significantly different froni their
mean pretest composite scopes. An analysis of the subscale scores also indicates
no significant pre posttest changes on any of the subscales.. The extremely small
number of participants in this component, (three), should be kept in mind,howeyer,
because of its effect upon the degrees of freedom when calculating the t-tests.

In general, the participants entered the'rogram in relatively good agreement
with science educators as to the type of claNroom and laboratory activities which
should be used for science instruction as showli.,in the means found in Appendii 2,
Table 1, p. 48. The program components cOntribtited 'positively in several areas
toward strengthening this agreement. t

). 4
2: Classroom and Laboratory Activities. Which Participants Do Use For Their

Science Instruction

The types of classroom and laboratory activities which the Comprehensive
Program participantS do use for science instruction were assessed using the Science
Classroom Activities Chectklist: Student Perceptions ( SCACL:SP). The nature of
the activities the students perceived their teachers to use was assessed in the
spring of the year previous to their teachers' participatiOn in the Comprehensive
Program and again.in the spring of the year following program participation.
The SCA.CL:SP is a parallel instrument to the SCACL;TP discussed previously. For

the sake of convenience,, the seyen.aubscales into which the SCACL is divided will
be enumerated again: -(A) Student Classroom Participation, (B) Role of the Teachet
in the Classroom, (C) Use of Textbook and Reference Materials, (D) Design and Use
of Tests, (E) Laboratory Preparation, (F)'Types of Laboratory Activities, and (G)
Laboratory Follow-Up Activities. The individual questions composing the subscales
are in Appendix 7,Table 2, p. 65. Mearis and standard deviations for the SCACL may
be found in Appendix 2, Table 2, p. 49.

4

Table 11-3 providesinfomation which shows that the CHEMS participants' students'
SCACL:SP posttest mean composite score was not significantly different from their
mean pretest score. An analysis of the subscales reveals no significant changes
in the specific areas measured by the SCACL:SP.

-16:
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TABLE 11-3

A

t-ITest for Matched Samples Gompafing Science Classroom 'Activities

Checklist:' Student Perceptions Pre- and Posttest Scores

t Subscale A' A

t Subscale /13

t Subscale C

t Subscale D

t Subscale E

t Subscale F

---t-Subscale G

t Composite

II

Degrees of Freed

4 Minimum t-value to be significant

. : at the p4. #1.41

. UG

Zamponent/Section?
UGS ES UGS PS

1.45
4

.14 .29

1.88 .73 - .02

'1.83
.

.00 Ols 1.37

.66 .48 3.53 !

i

.35 . _.74 , -, .05

2.07 "1.75 , 1.76 ''

1.95 - : 7. 1.74'

1.29 - .16 '1.88

1m 11 8_ ,10

3.11 -3'36
3.17

The students Of participants in Or Earl Scien ion of the General Science
Component did not demonstrate a significant change their overall perceptions
of the activities which were being utilized in the science classes. An analysis

of the subscales reveals no significant' changes in the specific areas measured by
the SCACL:SP in Table 11-3.

Table 11-3 prbvides information which shows that,the Physical Science psrpci-
II pants' stydents'(General Science Component) SCACL:SP posttest mean composite

scores were not significantly different froi their mean pretest composite scores.
Subscale analysis reveal, however, that they did demonstrate significant pre-

"
(iposttest changes on Subscale D (Design and Use of Tests).

_

C. Understanding of Science

1. Participants' Understanding of Science

Each 'Participant responded to the Test'on Understanding Science.(TOUS),
both preyioys to program participation and at tie completion of the program. -Title
TOUS test is divided into three subscales which are (1) The Scientific Enter-

prise, (2) The Scientist, and (3) Methods-and Aims of Science. ;leans and standfrd
deviations for the TOUS may be foundin Appendix 3, Table 1, p.50

-01
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The composite mean of the preiest.sCores for all participants is 40.74.
A comparison of this TOUS mean prbtest score to Table II -5, indicates that the
participants, on the average, ranked at aboUt the.87th percentile when compared.
to the 1960 national sample of twelfth grade students., The post component composite
scores have a mean of 41.68. This indicates that after having completed the , .-

progiam, the participants, on the average, ranked at the 89th percentile when com-
pared to the 1960 national sample of twelfth grade students. Probably the most
meaningful aspect of this compArison is that the participants ranked near the
90th perceptile when compared to a national sample of\ twelfth s ade students follow-

.

ingittheir/PrograM participation. L.

Further study of the means on p. 50 shows that all components. ith the exCep
tion

/
of CHEMS,and the Bioldgy.Section of the Academic Year Component demonstrated

gains on the JOUS when pre-camponent and post-component composite sco es are'com-
pared. Table 11-4 provides information which showi, however, that non of the com-
ponents demonstrated a significant change in their peiformance on the T S.

114

I TABLE 11-4
tTest Far. Matched SampletitoMparing

TOUS Pre- and Posttest Scores,

Minimum t-value
1 \ D.Virees to begignifi-

Component/ t for t for t for . ( t for - of cant at
Sedtion

UC

UGS/ES

UGS/i'S

AY/B

AY/C

Subscale 1 Subscale 2 Subscale 3 Composite Freedom C .01
4.

. .37 v .33 - .59 --.2a -16 2.92
4 -

1.34 1.98 .88 1.41 15 2.95 4
. ,__/....__ ..-e---

1.94 .60 1.12 1.760 16 ' 2.92 -
, .

- .64 - .91 15 .45 10 3.17

-1.00 :38 .76 -4.00 2 v 9,931
.

.

TABLE 11-5 provides percentile ranks based on a nationwide. sample of 3,009
public and private school students tested in OCtober, 1960 (This is the only
normative data of which the author,is aware).

I \ -is-
A-7,4



TABLE II-5**

II'TENTATIVE NORMS -- Test on Understanding\Science (Tops)

.11

Percentile Ranks for Htgh School-Students*

TOMS

Total Score Grade 911 . Grade 10 Grade 11 : Grade 12

1 48 L'.

--y-
7 '99

, 47

46
.

II

99

45

44 98

43 1 .97

11

I

42

'41 99

40 98

39 97

38 -94

37 90

36
'.

85

35 81

34 75

13 69
.

32 64

31 58 '

30

-:

52.

29 45

28 38
27 32

26 27

25 .22

24, 17 f

23 12

22 10

9

20 7

19

18

17

15

14
13

1

4

2

Mean Score - 29.47
Standard Deviation 6.03
Number of Students 198

9-6.

94

'' 92

91

! 99

98

97

96

94

92:

90 ,
87 .

84 ,

i 81

78

74

69

64

58 '

52

46

36#
41

31

28

22

18

15

12

9

7

5

.4

2

t1

89

$6 'If

80
81

77

72

1,..r. '67
63

58

52

46

40

36

32

28

23

19

16

14.

11

8

7

5

4

3
Zilk.,

28.58 31.57

7.66 7.02
1064 994

98

,96

. 95

93

90

88

85

82

78

74

69

63

59

54

47 /
41

36

.32

28

24

20

16

14

12

9

7

5

4

3

2

1

32.25

7.38

. 753

*Based on a nationwide sample of 3009 public and Private school students tested in
October 1960. (The means and standard deviations are based On 2980 of the 3009 stu-
dents1 9th Grade, 198 students; 10th Grade, 1055; 11th Grade, 985; 12th Grade, 742..
(Figures for Grade 9 should be used with caution, since they are based on a relatively
sm§,11 sample group.

*Taken from TEST ON UNDERSTANDING SCIENCE, Manutil for Administering, Scoring, and
Interpreting Scores, Educational Testing Service, 1961.

-19- 23



A

-
2. Participants' Students Understanding of Science

Participants' students responded to the Test on Undersy,andinz Scienee.(TOUS)
both previous to their teachers' program participation and a year after completion of
the program. The student TOUS is a'parallel instrument to the teacher TOUS dis=
cussed previously. Means and standard deviations for the TOUS may be found in .

Appendix 3, Table 2, p. 51.
.

All components for which'we have complete data, with the exception of CHE
demonstrated gains on the student TOUS'when overall pre-component and post-compone
scores are compared. Table 11-6 provides information which shows, hOwever, that-
none,of the components showed significant changes.

It is 'nteresting Co note that a cotq arison with the 1960 mitionAl norms .shows
that`CHENC partiofimpts' students (gfatie 11) score, on the aVerage, between one and
one and one -half points lower than the eleventh grade national sample, The`" earth

and physical science participants', students (grades 8 and 9) score, on the average,
approximately four points lowei than the ninth grade national-sample.

TABLE 11-6

t-Test for Matched Samples Comparing

e

$ 4
Student TOUS Pre- and Posttest Scores *

$

A

t Degrees Minimum t-valui,
Component/ t for t fo.' t for t for of to be signifi-'
Section Subscale 1 Subscale 2 Subscale 1, Composite

?
..2Freedom cant at p. .01

,

,UC -- .52 .52 .-1.14 .93 7 -. 3.50

4xs

UGS/ES 1.16 ,06 2.06 1.38 5 ' 4.03

UGS/PS .67 .15 .28 .07
/

7, 3.50

v

-20-
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Attitddes bf Participants and Their Students,
. .

'1. PartiCiPanis
. 7 /

. 7

'Three important pre7posttest variables on the Teacher Questionnaire measure

program impact.. he-measures consist of the mean time the participants' class spends

in the laboratory, the participants'attitudes toward teaching (Like 5 to'l Dislike),

and the participants' attitudes toward their students. The Teacher Questionnaires

were very well redeived by the participants. They appreciated the questions and

responded well, resuLting in very Complete and concise data. The individualized pro-

grams had trouble and some found it and the student questionnaires impossible to

complete.

6
. ,

Table 11-7 shows the matched,t-test value for the comparison of lab time.., The

Unitary CHEMS CoMponent did increase signifiCanly in the amount of time spent in

the laboratory. The other component/sections did not change significantly in this

variable. The means are in Appendix.5, Table 1, p.60

TABLE 11-7

t-Test for Matched Samples Comparing
Participants' Pre and Post Actual Laboratory Time (Minutes)

UC UGS/ES

Component/Section

UGS/PS Total

t-Value ,01 - .64 1.36

Degrees of Freedom 10 5 22

Minimum t-Value
reiritificant 3.17 4.03 4.03 2.82

.
.

Table 11-8 is the t-Test of pre- and postted't attitude toward teaching. Although

.-the trend is toward a more unfavorable attitude the means (Appendix 5, Table 2, p.60 .)

shpw a very high attitude toward teaching.

f

II

TABLE 11-8 .

".
t-Tedt for Matched Samples Comparing

II

Participants' Pre and Post Attitude Toward Teaching

r' . .

t. 1,

UC

Component/Section

UGS /ES UGS/PS Total

t-Value -1.64 .05 -1.98 -1.82

...,

Degrees of FreedoM 11 , 6 7 25

'Minimum t -Value

to be. significant
at p ;4-t.r]

3.11 3.71 3.50 2.19

ri
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Table

;-

11-9 holds the t-test values for'the compaiison of the participants' pre-
and posttest attitude toward their students. There is.no apparent overall trend.

The Unitary CHEHS Component has a rising attitude while'th'e Unitary CencraliPcience

C9thponent indicates a trend toward declining attitude. The means are ,in Appendix 5,

Table 3, p. 60. . .

TABLE 11-9

t-Test for Matched Samples Comparing
Participants' Pre and Post Attitude Toward Their Students

, -4 .

Component/Section

UC UGS/ES UGS /PS Total

t-Valde .95 -'.39 - .13

Degrees of Freedot al 7 7
27

Minimum t-value
to be significant 3.11 350 3.50 2.77
at p ;E .01

Attitudes toward severalaspects of science wereassesied using the Semantic.
Differential Test in Science developed by Dr. James Gallagher of the Educational
Research Cbuncil of Aberica. This instrument was developed for use with the Test-, .

Every Senior Project. The Semantic Differential Test in Science was used in
assessing the attitudes of Comprehensive Program participants both pre- and post-
pro ram.

The concepts evaluated by teachers were: ) Mathematics, (2) Science, (3) Sci-
ende Teaching, (4) Teadhers, (5) School, (6) LaborOtory Work, (7) Scientists
and (8) Myself. These eight concepts were evaludeed in terms of sixteen bi-polar
scales. The bi-polar scales werce classified intofour categoried--evaluation,
potency, activity, and personalAy. A five-point differential was used on alt.'
scales. The vocabulary of the differential is found in AliPendix'7, Table 3, p. 63.

Teacher responses to each of the semantic,diffIrential concepts were assigned
integral values ranging from one point for the least favorable response (e.g. bad)
to five points for the most favorable response (e.g. good), Since each,of the
categories, evaluation, potency, ac ivity, and personality was comprised of four
bi7polar scales, an average or each category was determined for each indivi-
du0.. Thus, on each concept, a teacher (participant) received four scores ranging
from one `to five points, one score for evaluation, one for potency, one for activity,
and'one for personality. This was done on each participant previous to participation
in the program And atthe completion of participation: Group meaas,werecalculated
for each Program Component.

For the purpose of this report the four concepts eyaluated were: (1) Mathe-
matics, (2) Science, (3) Science Teaching, and (4> Laboratory Work. Means and
standard deviations for.the Semantic Differential,may be found in Appendix 4, beginning
on p. 52.
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a. Mathematics 4

Table II -10 provides information which shbws no significant changes in atti-

tudes toward mathematic by participantq in the program components. Tie partici-
pantscame into the program with fairly positive attitudes toward mathematics, and
left the, program with very much the same attitudes as shown by the means in Appendix 4,
Tables I and 2, p. 52.

TABLE'TI-10

t-Tests fpr Matched Pairs ,Comparing Semantic Differential:
Mathematics Pre- and Pcisttest Scores Grouped

.

by ,Program Component/Sections

UC

Component/Section

UGS/ES UGS/PS AY/B AY/C

t

Evaluation
0

Potency
,

Activity

'. Personality

Degrees of Freedom
I

Minimum t-value
to be significant
at p .01

(..

.84
.

.69

.55

.49

..*

16

2.9Z

.75
.

1.77

-1.01

.00
/

16

2.92

.14

.44

.

- .09

- .72

'

2.92

.43

.94

1.24

.38

11

:3.11

40

.00

- .55
v,

.55

2

.*0

49.93

,:

I

1'

11
-23-
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b. Science

.No significant changes (Table participants atritudes.towaf4 science

were found when pre, and posttest scores on the Semantic D fferential Test in Science

were compared. However, a trend toward participants expr ssing agenerally lower
attitude toward science following program participation wa noted in the CHEMS com-

ponent, particularly in the potency category. 'Looking at the overall picture, it

appears as though participants entered the program, with positive attitudes toward
science and these attitudes apparently remained guile positive. The means ghowinz
this are in Appendix 4, Tables land 4, 9.53. .

TABLE 11-11

t-Tests For {Matched Pairs - Comparing Sesiantic Differential:

Science Pre- and Posttest Scoies Grouped by Program Component /Sections

Component /Section

UC UGS/ES UGS/PS AY/B AY/G

° t

IEvaluation - -80 .70 -1.61 -1.17 -1.51,

Potency -2.89 .73 -1.21 '.07 Loo

Activity* -1165 - .51 -1.11 ,.54 - .36

Personality -1.08 -..78 - .82 .18 -1.00

Decrees of Freedom 2.16 16 16 11 .,

Minimum t-value
.

.

to be significant
2.92 3.11 9.93'at p < . .01 ( 2.92 2.92

)

0

a
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c. Science Teaching

!able II-i2 provides infbrmation which shows no significant changes in attitudes
tow.d science teachig lx participants' in the Program components. It should be

noted, however, that participants in the.Physical Science Section of the General
Sclqice Component exhibited a trend _toward expressing generally lower attitudes towad
Science Teaching following ptogram participatiop. Again,vit should be pointed eta

that participants.camelnto the program with positive attitudes toward science teach-
ing, and left the program with very much the same attitudes as shown by the means in
Appendix 4, Tables 5 and 6, p. 54.

TABLE 11-12
4,

t-Tests for Matched Pairs Comparing. Semantic Differential: Science Teaching
lire ''and Posttest Scores Grouped by Progfam Component/Sections

'Ut

t

Component/Section

UGS/ES UGS/PS AY/B AY/C

-

'-1.1 b 1.41 -1.54 .35 -1.73

i 2.55 -2.70 .00 - .507
. . .

.00 .49 -2.58 - .42 -1.89

-1.22

Pr

- .86 -2.21 - .69 .00

16 . 16 if 11 2

2.92. 2.9?

,

'2.92 3.11 9.93

.

Evaluation

I
Potency .-2.446

Activity

Personality

Degrees,' Freedom

MiniTum t-Value
to be significant
at p.a. .01

.

-25- .
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d: Laboratory Work

Table 11-13 provides information which shows no significant changes in atti-
tudes toward lab work bp participants in the program components. An general, it
should be concluded that held towardparticipants a relatively positive attltude
IIlab work both prior to and fallowing program participation. The means showing this

are in Appendix 4,4Tables 7 and 8, p. 55. .

II

TABLE 11-13

t-Test for Matched Pairs Comparing Semantic Differential: Lab Work
. .

IIPre- and Posttest Scores Grouped By Program Component/Sections

I

11

1

1

1 Component/Section

UC 'UGS/ES UGS/PS AY/B Y/C

t t

IIEvaluation - .84 .00 - .51 -2.28 -2 00

Potency - :75 1.77 .89' -,/66 .23

Activity - .72 - :82 ) - .58 1.08' . . 8

Personality .45 1.97 -1.24 -1.20 -2.0

Degrees of Freedom 16 16 16 11 2

Minimum t-value
to be significant
at p 4 :01 2.92 2.92 2.92 3.11 9.93

. 0.

2. Participants' Students

Attitudes toward several aspects of science were assessed using the Semanti
Differential Test in Science.developed by Dr. James Gallagher ,ofthe Educational

Research Council in America. This instrument was developed fotuse with the Test\

Every Senior ProjeCt. The Semantic Differential Test in Science was used in
assessing the attitudes of Comprehensive Program participants' students both pre-

and post-program.
4

/

The concepts evaluated by these students were: (1) Mathematics, (27-Science,

(3) Science Teachers, (4) Teachers, (5) School, (6) Laboratory Work, (7) Scientists,

(8) Myself. These nine concepts were avalualed in terms of sixteen bi-polar scales.
The bl-polar scales were classified into four categories--evaluation, potency, atti-

vity, and personality. A 9.ve point differential was used on all scales. The differ-

ential vodaulary is found in Appendix 7, Table3, p. 68.

Student responses to each of the semantic differential concepts were assigned
integral' values ranging, from one point for the least favorabile response (e.g. bad)

to five points foT-the most favorable response ce4g. good). Since each of the
categories,' evaluation, potency, activity, and personality was comprised of four

bi-polar scalei, an average score for each category was determined for each indivi-

. dual.. Meanategory scores were calculated fbr all the students of an one teacher.

-26--
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Thus, on each concept a participantPreceived four scores for his students ranging
from one to five points, one score for evaluation, one for potency, one for activity,
and one for personality. This we's done for each participant previous to participation
in the program and at the completion of participation. Group means were calculated

for each Program Component.

For the purpose of this'report the four concepts evaluated were: (1) Mathema-
tics, (2) Science, (3) Science Teachers, and (4) Laboratory Work. Means and standard
deviationS for the Semantic Differential may be found in Appendix.4 beginninr, on r.56 .

a. Mathematics

Table 11-14 provides information which indicates that CHEMS participants'
students.' attitudes toward mathematics did not change significantly following their
teacher's completion of the CHEMS component.

Table 11-14 provides information which indicates no signijicarrt change in
Earth Science participants' students' attitudes toward mathematicS following their
teacher's completion of the General Science Component.

Physical Science participants' students had changed their attitudes significantly
(p ..01 level) toward mathematics (potency category) following their teacher's
completion of the component (Table 11-14). This change was toward more positive
attitudes in the potency category.

TABLE 11-14
A'446

t-Tests for atched Pairs Comparing Student Semantic Differential:
.Mathematics Pre- a d posttest Scores Grouped by Program Component/Sections

Component/Section

Evaluation 2.81 2.08

Potency 1.22 1.43.

Activity .. .81 1.94
t

Personality .79 1.38

Degrees'ol Freedom

Minimum t'-value

to be significant
at p di: .01

11

. 3.11

UC UGS/ES
t t

6

;3.71

UGS/PS

t

3.08

4.43 !

3.05

2.86

7

3.50



b. Science

N6 significant changes (Table 11-15) in participants' students' attitudes toward
science were fouid when pre- and posttest scores on the Semantic Differential Test.
in Science were compared. However., a general trend in the positive direction seems
to emerge in the Physical Science Component.

TABLE 11-15

t-Tests for Matched Pairs Comparing Student Semantic Differential:
Science re-- and Posttest Scores Grouped by Program Component/Sections

UC

t

Component/Section

UGS/ES

t

'-UGS/PS

t

Evaluation .24 .70 2.26

,t

Potency - .94 .22 2.74

Activity - .26 0 1.56 1.59

Personality - .57 .- .89 1.65

._ .

Degrees of
Freedom 11 6 7 .

Minimum tzvalue
to be Significant
at p.E. .01 3.11. 3.71 3.50

3g_



c. Science Teachers
alb

Table 11-16 provides information which sows no significant changes in a itudes
toward science teachers by participants' studeRts following their teachers' co le-
tion of the Comprehensive Progthm Components.

TABLE 11-16

t-Tests for Matched Pairs Comparing Student Semantic Differential: Science Teachers
Pre- and Posttest Scores Grouped By-Progr Component/Sections

Component/Sec .on

UC UGS/ES GS/PS

t t

Evaluation -.1.44 .48 1.68

Potency - 1.69 .15

Activity , - 1.71 .62 :80

Personality - 1.47 .54 2.73

II Degrees of :

Freedom 11, 6 7

1

Minimum t -value
to be significant
at p:4 .01 3.11

d. Laboratory Work

3.7 3.50

Table 11-17 provides information which) indicates no significant chang- in CHEMS
or Earth Science participants' students' attitudes toward lab work follo .g their,

teacher's completion of these components.

TABLE 11-17

t-Test for Matched Pairs Comparing Student Semantic Differentia : Lab Work

111*

, Pre- and Posttest Scores Grouped By Program Component /S- tions,
*

Component/Section

UC

.t

Evaluation . - .35

Potency -1.17

Activity - .04

Personality -2.50

Degrees of
iNedom"

Minimum t-value
to be significant
at p

11

UGS /ES UGS/PS

3.11

.88

- .44

.94

.53

3.71

-29- rill

1.83

4.17 1

' 1.65

2.14

7

3.50

,1



1

1

4

(
The Physical Science participants' students had Satiged their attitudes

significantly (p41.01 level) toward lab work (potency category) following their
teacher's completion of the component (Table 11-17). The change was toward more

positive attitudes in the potency category. None of the other categories showed

significant change.

.$)

s'r
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III. ,.:PROGRAM PROCESS EVALUATION

QUestionnaires were developed which obtained information relative to the
operation of the overall program and relative to the specific components. Informa-
tion willETTMented and discussed' relative to fhe.total program operation, but
will 41S0 include discussion of specific componentsas it is needed. In general,.
a distinction will be made between information pertaining to the Academic Year
Institutes and information relatedto the Unitary ComponentS.

Data wad collected-from all participants in Unitary Components (N-53). It

was also collected from AY participants (N =14). The total number of respondents
that provided data for-thi's section was 67.

A. Information Prior to Arrival in Vermillion

1. Sources of information about program at U.S.D. ,

Approximately 39% of the participants received their information concerning
the program from the brochUrd sett out by the University. About 21% received their
information from the NSF brochure. '1"e rest received their information from co-
workers, previdui participants, and other miscellaneous sources. 4

2, Number of institute's' applied and 'acceptances

The mean numberof institutes applied to by participants was approximately
two. The mean_number ofiacCeptance eceived was one.

3. Reason for choosing U.S.D.

The two_primary reasons for choosing U.S,D. were the fact that participants
wished to,further their eduCation, at a Univerdity close to home and the fact that
the University had accepted them into the'program.

4. Adequacy of information for' king judicious decisionl about.the institute

lr
Ninety-five percent of the participants felt the infoimation provided them

was adequate. (

5.. Adequacy of information after accepting institute, with particular refer-i
ence to houding, the con unity, and the University

Approximately 927. of the participants felt adequately inforined about housing.

Approximately 95% felt adequately informed about Vermillion.

About 97% of the participantd leltindequately informed about the University
and the departments with which they would be working.)`
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B. Participant and InstitutionalCommitment to Program

1. Could participants Continue education without NSF assistance? -

. Thirty-three percent of the participants in both Unitary and Academic,Year
components indicated they could continue their education without NSF support.

2. Discussion of program participation with scpool administrators

About 79%,of the Unitary participants and 92% of the AY participants dis-
cussed their institute participation with their school principal. Approximately
64% of the Unitary participants and 7#% of the AY particiAnts discussed their
institute participation with their superintendent. Ninety-one percent of the
Unitary participants indicated that their superintendent Supported their attending
the institute while only 70% of the AY participants felt their superintendent
was in sympathy with their attendance.

3. ,Moral and/or financial support from the school sybtem as a direct or
indirect result of U.S.D. Comprehensive.Program participation

A
About 83 percent of the Unitary part±tipants indicated their schools would

provide moral support for improving the sciencd education program in their schools.
Only 55% of the AY participants indicated that they anticipated such moral sup-
port.

Approximately 56% of the Unitary participants indicated their schools would
provide-Iinancial support (equipment, materials, facilities, released'time, etc.)
for the improvement of the science education program in their schools. About
36% of the AY participants indicated that they anticipated such financial .

support.
41P

Approximately 8% of the Unitary. participants received collateral support
from their school while participating in the Comprehensive Program. 'None of the
AY participants received such collateral support.

C. Course. Related Activities

1. Field trips as a part of the program.

Sixty-seven percent of the Unitary participants and all of the AY partici-
pants were involved in field trips as a part of their program. On a scale of
1 to 4 the field trips received a meah rating of 3.21 which indicated that the
participants felt the trips were quite successful. When the participants were
asked whether field trips should be a part of the their institute program, 100% of
the Unitary participants and 92% of the AY participants responded yes.

I let
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2. Desire more work with science course improveMentproject materials

Seventy-eight percent of the Unitary participants and 58% of the AY partici-
pants desire more work with science course improvement project materials. This
indicates that based o4 their experiences with curricular materialsat U.S.D.,
they would like more workof this kind. This response was particularly true of
participants in ,Vnitaries directed at familiarization with a particular curriculum
project.

r

I

3. Desire more opportunities to work on teaching

Approximately 74% of the participants indicated they would like further oppor-
tunity to work on teaching skill's such as questioning or those developed through
microteaching.

4. Value of introductory courses with graduate credit

Almost all participants tesponded that the availability of introductory
science,cdurses which they could take for graduate credit had been very useful.'
They also felt that the offering of these courses should be continued. Only 20%
of the AY participants felt that more introductory courses in addition to those
already available should be offered.

5. Plans for pursuing further degrees

Sixty-five,percent of the Unitary participants indicated that their plans
were to pursue a degree beyond the one they currently held. About 63% 9f those
who answered, positively indicated that they planned on getting their degree from
U.S.D.

6.. Plans to do further graduate study at U.S.D.

Approximately 70% of the'Unitary participants indicated that they planned to
d; f urther graduate study at U.S.D. Table4III-1 provides information with reference
Ca t he Specific subject matter areas in which these participants plan to do their
graduate work.

#

7. Adequacy of counsel and guidance from departments

Eighty=three percent of the AY participants.indicated that they felt they
had received adequate counsel and guidance from their major department. Approxi-
mately. 91% felt they had received, adequate counsel and guidance from their minor
department and the Office of the Director. Questions regarding counsel and guidance
from departments was not asked of participants in Unitary Cbmponents.

8. Availability of pre-arrival counsel and guidance

All AY participants indicated that pre-arrival counsel and guidance were
available from their major department. Approximately 55% s ated that pre-arrival
counsel and guidance were available from their minozf departm nts.

. 9. The necessity of pre-arrival counsel and guidance

Seventy-five percent of the AY participants felt that pre-arrive1 counsel
and guidance from their major department had been necessary. Only about 27% felt,
that such counsel and guidance,was necessary from their minor departments.



,.

TABLE III-1

Frequencies of Subject Matter Areas in Which Unitary Participants Flan to
Do Furthe1 Graduate Work .

Frequenty

11

Chemistry 7

Mathematics 4

Administration 3

Physics 2

AstrOnomy 1

Meteorology 1

Physical Education 1

Undecided 7

Subject

Biology

Total 37

5.5

38 .
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10. Is the degree a crncial part a the program?

The question as to whether the degree was .a crucial part of their program
was posed to AY participants only. Approximately 922 of these participants
indicated the degree was crucial.

11. Are short workshops of value?

Approximately 92% of the AY participants felt that short workshops such
as the ones held in IScS, ESS, SCIS, and S-APA were of value.

12. Participants awareness of preservice teachers participating in their
institute programs

This question was asked only of participants in the Unitary Cbmponents. App x-

imately 757 of these participants were aware of thavfact that there were preset
(prospective teachers without teaching experience) teachers participating in t
institute program.'

D. Housing
7 4

1. Did participants live in Vermillion?

This qUestion Was answered only of AY participants. Approximately 83%.of
these participants lived in Vermillion.

. 2. Type of Housing' ,

ce

eir

Unitary Institute participants were found to occupy five of the six different
types of housing indicated on the questionnaire. The majority of them, however,
resided in either University housing (57%) or apartments in town 242).

AY Institute participants were found to occupy four of the six diffeent
types of housing indicated on the questionnaire. The majority of them resided in
either trailer parks (58%) or motel apartments (257.).

3. AdeqUacy of housing for participants' needs

. . .

About 96% of the Unitary participants and all of the AY participants felt
that housing was adequate to meet their needs.

4. Number of de, dents per participant

This question was answered. only by participants in the Unitary Components.'
The mean number of dependents per Unitary participant was approximately 2.22.

5. Participants' recommendations of housing for future program participants

. Approximately 95% of the Unitary participants and 92% of the AY participants
indiCated that they would recommend the housing they had utilized for use bp.future
program participants with the same number of endents.

6. Amount paid for rent

Unitary participants paid an average of $90.00 a month rent and most'of them
did not pay their own utilities. AY participants, on the other hand, paid an
average of $105.00 a month rent and most of them did pay.their own utilities.

-35-
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IIE. Adequacy of Community Resources

1. Adequacy.of local businesses to meet partiCipants' needs

Approximately 94% of the Unitary participants and 75% of the AY participants
felt that local businessesA4ere adequate to meet their needs.

2. Adequacy of eating establidhments

About 39% of the Unitary participants indicated that they normally'ate at

11

'home, 26% ate at local restaurants, and 35% ate at the student union. Of the AY
participants, 92% ate at home and 8% ate'in the student union.

3.

childen
Adequacy of..community activities to meet the needi of the participants''

II

All of the Unitary participants who had children with them felt the community

II
adequately met the needs of their 'children. Approximately 86% of the AY parti-
cipants who had children with them felt the community adequately met the needs
of their children.

4. Adequacy of community activities to meet the needs of the participants
and their wives.

(

II
About95% of the Unitary participants indicated that community activities

. .

were adequate to meet their needs and the needs of theft-wives. All of the AY
participants, indicated that such, activities were adequate for themselves and-

II
their wives!'

f
.

'5. Rating on how pleased the participants were with the way they and

II

their family had been treated in the community
(Rating: 4=extremely pleased, 3=quite pleased, 2=aomewhat pleased, 1=not

.

.pleased)
.

II
.
.

.The mean rating for Unitary participants was approximately 3.21'and.the
. ,

mean rating for A participants was 2.80. Both groups,indicated, in essence,
that they were quite pleased with the way they had been treated in the community.

F. Activities Related-to the NSF. -USD Program

II

. 1. Itat±ngs of Comprehensive Programs

- .

Patticipants of the various program,components were asked to rate the program

II

they were participating in on a scale of 1 poor to 7 excellent.

.

.

All components exceptthe Earth Science Section of the General Science Co o

nent received greater'than iosix rating on a seven point scale. The ratings by

II

institute were CHEM = 6.53, General Science/Earth Science Section = 5.89, Gederal
Science /Physical Science Section = 6.13, AY Component =-p.17.

II famil7.es

Adequacy,afinstitute social activities for participants and their
.

1

/
All participants, felt that the institute social,activities were adequate .

II for their needs. Approximately 84% of the Unitary participants and all of the AY
participanth felt that institute social activities were adequate for their families.

.

. .

II
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3. Adequacy of opportunity for participants to interact with students in
other programs

Approximately 53% of the people in CHEMS and 80% of the participants in
the Generlt-Science'CoMponent felt they, had adequate Importunity to interact
with participants from other programs.' Seventy.dive percent of the AY partici-
piants indicated that suOrpportunitieg.had been adequate.

4. Adequacy of opportunity for participants to interact with undergraduate
students

This question was asked only of AY participants. Si4ty-seven percent of
these participants felt that they had an adequate oppoitunity.to interact with
undergraduate students. 'About OS% felt that this kind of interaction would be
of advantage to them and 80% felt that such interactions would be of benefit .

to undergradualp'students.-

5. Participants' understanding of program evaluation

Approximately 88% of the Unitary participants and all.of the AY participants
indicated they understood the reasons for the over-all-program evaluation.

1

6. ,Value of program evaluation' '

About 8$% of the Unitary participants and all of the AY participants felt
the program evaluation was worthwhile.

,

q.t' Time involved in program evaluatiOn

v yf

Approximately 25% of the Unitary participants and none of the AY partici-
pants jelt that too much time was involved in program evaluation. he ntSit frequent
complaint was against the amount of classroom time required for collecting data
from itheir students.

r ,
8. ~Colleting data from participantp' students, and the zdftquacy of directions

ftic011ecting data from participants' students

II This question was asked only of Unitary institute participants Approximately
,

92% of these' participants indicated that they had no difficulty in collecting

11

.the data from their.students. About 91% of these participants felt the directions
they used for collecting data from their students were adequate.

.9.',Miscellaneous Information

. . ,

1. DO participant's return to the 'achdol they taught at prior to, program
. paiticiPation? .

-.

e t
.

II . Eighty-seven percent of the participants completing the Unitary Program
returned to the schodf they taught at prior to program participatioa. Only

1

about eight percent of thee AY participants 'returned to the school they taught
at prior to program participation.

,

0
e ,
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2. What subjects, grade 'levels, and in what size schools 46 participants
desire to teach?

Participants were asked to respond to thquestion, "What subjects, what
grade level(s), and in what size schools they would teach if they had complete
choice in the matter and salary was not a factor?" Information on this question
will be presented under each program component.

a) CHEMS Comp6fient, .

Seventy-one.percent of the CHEMS participants would like to teach chemistry
or some combination of subjects including chemistry. There was no one particu-
lar subject which was picked more frequently at a c anion when participants
listed more than one subject.

Eighty-eight percent of the CHEMS participants would choose to work at
least some of the day with students of tenth grade level or above. Approximately`
60% indicated that they preferred to work exclusively with tenth grade students
or older.

The CHEMS participants would prefer, on the.average, to teach in schools
with enrollments of 600 students.

b) General Science Components

Approxi tely eighty percent of the General Science participants indicated
they would li to continue teaching general science or some combination of
subjects which included general science. Mathematics was the most frequent
companion (17%) when participants listed more than one subject.'

Approxi tely 82% of the Genetal Science participants would choose to
work at lea some of the day with students ninth grade level or below. Approx-

..

imately 65% indicated they would prefer to work exclusively with these younger
students.

,

The General Science participants, if given'their choice, would choose
to work in schools having student enrollments of approximately 700 students.
Further anarsis reveals that those in the Earth Science Section prefer an
average school size of 875 students, whereas the partiAlians in thePrisicai
Science section prefer, on the average, a school ofabout,535 students.

-c) AY Components

The tiology AY participants all indicated that they preferred to feach
biology. Approximately 85% of the Chemistry AY participants indicated that
they preferred to teach chemistrfor chemistry plus son other subject. The
number of participants for which we have this type of data is to small, how-

II

ever, to make'a strong. eneralization:

41,

Almost all AY participants indicate they wo d prefer to teach at least
%

II

somof the day with students of grade levels through 12. Approximately 75%
indicated that they preferred to work exclusi ely with tenth grade students Or
older.

1 The AY participants would prefer, on the average, to teach in schools with
'enrollments of 875 students.
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IV. SUMMARIES AND CONCLUDING REMARKS

A. Summary of the 1972-73 Comprehensive Program.

ff

Data were collected and analyzed related to the.follwing four primary areas.

a)- Descriptive Information-of Participants ,

b) Descriptive Information of Participants'Students

c) Evaluation of 'Program Objectives
0

d) Program Process Evaluation

Some major points discerned from the aread-were:

1. The Comprehensive Program was a truly regionaierogram.

2. Participants in the program normally teach more than one science subject
and at more than one grade level. Many of the participants have at least
some teaching responsibility at the junior high school level.

3. Students of the participants hold a moderately positive view of science
and their science course '(about 3 on a 5 point scale, indicating they 'some -

,times' like science or their science course).

4. The participants' students hold a strong "I don't know" attitude when
asked if they would take more science courses or if they plan to go into
a science related career.

5. The participants enjoy teaching science and they like the students they
teach. .

6. Participants in all program p where data were available showed significant
progress in subject matter /competency by the completion of the program.

7. The participants entered the program in generally godd\Oreement with
science educato& as to the types of classroom and laboratory activities
which should be used for secondary school science instruction., The program
components, in general, contributed positively toward strengthening. this

.agreement.

8.* The nature of the ,partiCipants' classroom and laboratory Activities which
they,use in their schools were approximately 56% in agreement, with science
educators. This was measured through the eyes of their students.

9 The participants ranked ne'r the 90th percentile in their understanding
of science when compared to the 1960 national'sample of twelfth grade
students following their program participation.,

. 10. The participants' stuaents ranked near the 26th percentile in their under-
standing of science when comOarea tote 1960 national sample of twelfth
grade students. The students in this study, though, were primarily in
grades 9-11; when'compared to the 9th grade national sample their average
was at the 35th percentile.
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1

1

1

11. In general, participants were pleaded with their respective program
components, The University of South Dakota, and the City of Vermillion.

B. Overall Summary of the Objectives and Conclusions Relating to the Objectives
for 1971-72 and 1972-73

The' conclusions relating to the objectives of the program as established in
1971 are the following: ('The objectives, are listed in ahe Order of importance as
rated by the participants in the 1971-72 Instituted.)

a) To increase_thesubj,tct matter competency of the participants.

The subject matter competency clearly rose significantly in all the
components for each year the program was operational.

a./

b) Contribute toward participants using science instructional activities
consistent with contemporary objectives of science education..

The Science Classroom Activities Checklist - Teacher Perceptions and
Student Perceptions,- scores did not change significantly after' program
participation for 1971-72 or 1972-73. Some positive changed were noted
in specific subscales; thee are recorded in the reports.

c) Contribute toward the 'implemehtation of newer curricular materials in
the participants' schools.

Particiiitts received an increase in resources (materials,.facilities,
released tIn) which was made available to them as a result of program

. participatiOn. 'Significant increase (with.specific adoptions) in the
use of,hational curricular prolect,amaterials was not observed.

d) To encourage the exchange of ideas, concepts, and goals between institute
participants.

In general, the participants felt they l(ad adequate time to engage in
this type of activity. Quantitative and qualitative dimensions of this
questionwere not investigated.

.e) To develop in the' participants an understanding of the nature of science.
.

The participants ranked quite high in the Test on Understanding Science
in all components both years. They ranked at the 90th percentile when cm-__ com-
pared to the 1960 national sample of twelfth grade students.
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f) To encourage the .exchange of ideas, concepts, and goals between experienced
and pre-servicp teachers.

Interchange did occur but it was not evaluated quahtitatively or qualita-
tively. .

g) Contribute toward the development of teachers who will motivate secondary
schodl students toward careers in science, science teaching, and related
careers such as engineering and medicine.

The, questions assumed to measure a change toward fulfilling this objective
were the questions directed toward the participants' students, asking:

Do you like science?

Do you like the science course you are currently takipg?

Do you plan to take any more science courses?

Do you plan to go into a science related career?

There was no change in student responses after their teecher had participated
in the Comprehensive Program when compared to student responses who had been
taught prior to institute participation.

10 Resdlt in participants completing an MNS degree. ---/

When asked about the necessity of receiving graduate credit for program
participation, 92% of the Academic Year Institute participants,(this was
the only institute which the question was asked of indicated the credit
was a valuable part of the program.,

100% of the Sequen'tial, Institutes of the 1971 summer (ending in the 1972
summer) indicated the MNS degree was a crucial part of the program. This
institute was the only one which'received the question.

i) To develop in teachers an understanding of how science elated to
society (past, present, and future).

This was measured insubscale 1 of the Test on Understanding Science -

The Scientific Enterprise. There was no significant difference either
year, although a non-significant positive gain (p". .01) showed in all
components of 1971-72 and the Unitary General Science Component of the
1972 summer.

j) To develop in participants a basic proficiency in Mathematics.

The Unitary General Science"participants did -gain significantly in their
proficiency with mathematics necessary for teachers who would teach the
curricular materials emphasized in this component. This was the only
component in which mathematics competency was specifically taught for and
evaluated.

-41-
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4

Concluding Statement

The primary aim of each component of the Comprehensive Project during the
years 1970-73 was to develop the subject matter and mathematics competencies required
to teach Modern science courses. There is evidence that this was accomplished.
Changes_in behaviors and attitudes of participants and their students, as a result of
teachers' program participationOs equivocal. )

AS a result, of this eyaluatidn and our experience in the Comprehensive Prbject,
the USD program focus has been changed to be a much mere direct collaborative effort
with school districts of the region. This involves creating awarenessof newer
curriculai materials, helping districts with adoption decisions, and then assisting
with implementation. We feel this direct collaborative effort will have considerab4
regional impact.

One word of caution should be given. Subject matter competency is an important
undergirding structure to teaching. Renewing subject matter should be a part othe
continuous process of teacher renewal and should not be ignored in association with
the direct emphasis on materials implementation. To ignore this important area will
simply ensure that at same future date a crash program will have to be developed to
upgrade teachers' subject matter competencies. It would seem that an understanding
of past hise6ry would provide the Wisdom to prevent falling into this trap.

0

$

1
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APPENDIX 1

.

TABLE 1

Means, Standard Deviations and t-Test for Matched Samples,Comparing

Test Scores
(50 possible)

I

I

I

I

I

USD General Mathematics Test Pre- and.Posts-test ScOrts 'it

..,

Earth Science Participants ,.

Pretest / Posttest Pretst-Posttest
(n=14) (n=14)

Degrees of Freedom
*t 5 3.01 to be significant at the .01 level

A

x S.D.

30.07 , 8.69

x S.D.

40.57 4.94

TABLE 2

t

7.15*,

13

Means, Standard Deviations and t-Test ,for Matched Samples Compari
'USD General Mathematics Test Pre- and Post-test.Scoreq,

Test Scores.

(50 possible)

Physical Science Participants

'Prexest. - Posttest Prete t -Posttest

(n=17) (n=11) ---

__.

C

x j S.D.

33.59 10.63

t

II .*

Degrees of Freedom
*t S. 3.11 to be sigOificant at the .01 level

\

TABLE 3

, 37.25 7.30 6.32*

11

OM.

1 a

Means, Standard Deviitions, and t-Test fdr Matched,Semples Comparing
Test of Earth Science knowledge Pre- and Post -test Scores

Earth Science Participants

Test Scores
(69 possible)

Pretest Posttest

(n=16) n=17)
Tretes-Posttest

S.D. x S.D.

48,88 7.08 53.06 5.71 6.77*

Degrees of Freedom
* t5 2.95 to be significant at the .01 level

49
-45-
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TABLE 4

Means, Standard Deviations, and t-Test for Matched Samples Comparing
Physical Science Pre- and Post-test Scores

a

Test Scores

(56 possible)

Physical Science Participants

Pretest Posttest Pretest-Posttest
(n=18) (n=18)

S.D. '

30.50 7.30

Degrees of Freedom

*t"57 2.90 to be significant at the .01 1

.

x S.D.

46.56 6.88 9.53*

17

4
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TABLE 5

Pretest and Posttest Means and Standard Deviationg for Subscales and
Composite Scores on the USD Gradu,,te Biology Examination

AY Biology AY Biology Pretest-Posttest

Pretest ' Posttest

(n=11) (n=12) (n.11)

ee.1 x S.D. x S.D.

t Animal Anatomy
and Development 11.73 2.80 12.17 3.51 .11

(20 possible)."

Plant MorphRlogy
and ,Anatomy 11.64 . 2.38 14.08 3.73- 2.4,7

(20 possible)

Genetic's 10.00 3.58 10.42 3.34 .23

(20 possible) .,.

Cell Phisiology 12.18 2.96 12.83 3.07 .41 '

(20 possible)
\

Ecology 9.09 2.44 11.04 3.39 1.65

(20 possible)

General Biology 16.82 3.76 17.83 3.33 .7'
(25 possible)

Composite 13.41 78.38 16.12 1.56

(125 possible)
71.77

Degrees4of Freedom
t55:- 3.17 to bg significant at the .01 level

TABLE 6

Test Scores
(47 possible)

Pretest and Posttest Means and Standaid Deviations
on the,Chemistry Department Examination

AY Chemistry Participants

10

Pretest Posttest Pretest - Posttest

(n=4) (n=3) (n=3),

x S.D. S.D. -

4

11.50 3.00 15.67 3.79 2.00

Degree6 of Freedom
* t > 9.93 to be signi ant at the .01 level

r-T
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SCACL:TP

APP EN

TABLE 1

Pre- and Posttest Means and Standard Deviations for Subscales
and Composite Scores_ on the SCACL:TP by Program

Component Sections and Total Program.

Component/Section

UC
(pre n=17)

uu/Es
(pre n=16)

UGS/PS
(pre n=17)

.AY/B AY/c Total ,

(pre-n=12) (pre n=4) (pre n=66)

(post n=17) (post n=17) (post n-18) (post n71]..K(post n=3) (post n=66)

x S.D. X S.D1 X S.D. S.D. x S.D. S.D.

Subtest A
Pretest 8* 6.94 .90 7.19 .91 7.18 .64 7.33 . 8 7.50 .58 7.17 .80

Subtest A
Posttest 8*

.

7.35
dii

.61 7.35 .61 7.17 .79 7.27 1.01 8.00 .00 7.32 .73

Subtest B
Pretest 9* 7.65 1.41 8.50 .73 8.41 .71 8.08 .79 7.00 1.83 81.09 1.09

Subtest B
Posttest 9* 8.12 .78 8.35 .86 8.67 .59 8.27 1.27 8.67 .58 8.35 .86

Subtest C
Pretest 8* 6.88 .93 6.88 1.03 7.12

.

.93 7.24 .87 7.75 .50
,

7.06 .93

Subtes C'
Posttest 8* 6.94 1.09 6.77 1.09, 7.44 .92_ .6.72 .79 7.67 .58 7.03 1.01

Subtest D
Prestest 11*

'

9.47 1.18

.

8.94 1.53 9.00 1.37 8:92 1.24 9.25

,

1.71 9.11 1.34

Subtest D
Posttest 11* 9.06 1.25 8.94 1.58 9.61 1.42 918 1.47, 10.67 .58 9.27 1.45

Subtest E
Pretest 8* 6.94 .83 6.19 1.42 6.53 .72 6.50 1.24 6.75 1.A 6.56 1.08

Subtest E
Posttest 8* 6.82 1.02 .6.65 1.17 6:56 .92 6.27 1.10 7.00 '.00 6.62 1.02

Subtest F
Pretest 9* 7.35 2.03 7.31 '1.40 7.82 1.07 7.33 .1.16 7.25 1.50 7.45 1.46'

Subtest ,F

Posttest 9* 7.47 .94 7.59_ 1.62 7.78 1.44 7.46 .93 8.00

,

1.00 7,.61 7 '26

Subtest G
Pretest 7* 6.05 1.68 6.36 .51 6.29 .'69 t.67 .65 7.00 .00 6.51 1.01

Subtest G
POsttest 7* 6.47. .72 6.65 .49 6.94-''.24 6.64 .67 7.00 .00 6.70 .55

Composite'
Pretest 60* 51.41 6.58' 51.50 5.47 52.35 4.11 52.25 4.25 52.50 6.61 51:90 5.19

Composite
Posttest 60* 52.24 3.40 52.18 5.43 54.33 4.07 51.82 4.14

I
d

7.00 1.73 52.94 4.36

*The highest score possible.
-Subtest A = Students Classroom Participati.on

Subtest B - Role of the Teacher in the Classroom
Subtest C- Use of Textbook and Reference Materials
Subtest D - Design and Use of Tests
Subtest E - Laboratory Preparation

, Subtest F - Types of Laboratory Activities
Subtest G - Laboratory Follow-Up Activities

C72)
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TABLE-2,

Pre- and Posttest Means and Standard Deviations for Subscales
and Composite Scores on the SCACL:SP By.Separate Program

Component/Sections and Total Program

Component/Section
UC UGS' /ES UGS/PS Total

(pre n=14) -(pre n=9) (pre n=11) (pre n=34)

(pOst n=12) (post n=10) (post n=10) (post n=32)

S.D. x S.D. x S.D. x S.D.

SCACL:SP
Subtest A
Pretest 8*

_

4.28 .66 4.06 1.40,,<60

- .

.83 4.33 .95

Subtest A
Posttest 8* 4.82 .93 4.22 .76 4.50 .52 4.53 .79

Subtest B
Pretest 9* 5.13

.

'5.21 .88 5.12 .63 5.15 .69

SubteEtt B

Posttest 9*
..

, 4.97- .72 5.17 .58

.
.

5.04 .83 -5.06 .70

Subtest C
Pretest 8*

.

4.48 .71 4.30 .84 4.66 1.09 4.49 .86

Subtest C
Posttest 8* 4.94 .64 . 4.31 . .35

.

4.9-0 .55

.

4.73 .59

Subtest D
Pretest 11* 6.20 1.28

.----

5.43 1-.06 5.04 .70

*

,,5.62 1.15

Subtest D
Posttest 11* 6.43 1.56-5.40- .67

. %
.28' 1.19- 6.06 1.27 -

Subtest E
Pretest '8* 4.70 .66 4.80 .49 4.56 .58 4.68 .58

Subtest g
Posttest'8* 4.94 1.01 4.67- .33 4.64 .64' 4 6 .73

Subtest F
Pretest 9* 4.69 .68

Z--
4%15 .98 4.77 .90 4.57 .85

Subtest F
Posttest 9*

.

4.98. .54 448 ,...:1.1

;--".

4.83 .69' - 4.75 .68

Subtest G
Pretest 7* 3.91 .72 3.99 .93

V
4.18 .042 4.-02 .83

Subtest G
Posttest 7*

.

4.52 1.07 4.02 .79 ,err .59 4.23 .86

Composite
Pretest 60* 33.74 4.19 32.41 4.83 33.12 3.70 33.19 4.12
Composite,

Posttest 60* 35.62 5.38 32.14 2.97134.301 3.13 34.12 4.22

*Highest possible score

Subtest A - Student Classroom Participation
pbtest B - Role of the Teacher in the.03.assroom
Subtest C - Use pf Textbook and Reference Matetials
'Subtek D - Design and Use of Tests
Subtest E,- Laboratory Preparation
Subtest F - Types of Laboratory Activities
Subtest G - Laboratory Follow-Up Activities

-749-



,APPENDIX 3 -*

TABLE 1

and Posttest Means and S,,tand.;:rd Deviations for the

Teacher TOUS by Separate Program Component/Section and Total Program

UO,

Component/Section
UGS/ES UGS/PS

.
AY/C - Total

(pre n=17) (pre n=16) (pre n =17) 4pre n=12) (pre n=4) (pre n=66)
(post n=17) `(post n=17) . (post n=18) *(post n=11) (post n=3)(post n=66)

S.D. x S.D. x S.D. x x S.D..;? S.D.
TOUS
Subscale 1*,
Pretest'

-

14.29 2.11 13.56 2.56 11.12 2.67-

.

13.58

.

2.47

.

-'

14.50'1.73
.

13.18

.

.

- .

.2.67

TOUS
Subscale 1*
Posttest

--
14.12

,

2.57

Y

14.38 2.19 12.56,

A

2.77 13.09 3.27 15.00 1,00 13.55 2.72

TOUS

Subscale 2*
pretest 13.24 2.41 13.25 1.77

t-

11.88 2.06 11.58

-

1.78 12.75 4.35

-14
is

14.33 1,'.16

.

12.56

12.80

2.27

.

2.79

TOU
ubscale 2*

Posttest 13.41

..

2.43 14.06 1.53 12.44

.

3.01 10.73 3.10

TOUS

Subscale 3*
Pretest 16.18 3.47 16.38 2.19

.

.

12.59 3:16 /4.50

,

.

2.84

, t

,

15.50 3.70 14.95 3.31-

TOUS .

Subscale 3*
Posttest /5.77 3.87 16.94 2.89 13.89 3.60 15.00 3.49 16e33 3.51 15 36 3.58

*TOUS

Composite**
Pretest

..

43.53 7.10 43.69 5.89
-.

.

35.59 6.12 39.50 4.15

.

.42.75 9.22 40.74
.

'6.94

TOUS
Composite**
Posttest

.

43.29 7.75 45.44 5.18. 38.72 6.83. 38.82 9.00 .45:65 4.73
."

41.68 7.64

*Possible

**Possible
Subscale 1
Subscale 2
Subscale 3

20 points
60 points
- The Scientific Enterprise
- The Scientist
- Methods and Aims of Science
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TABLE 2

r .

o
tr.e- and Posttest Mean's and Standa'rd Deviations lrfor te Student
'TOUS by SeParate .prograin Component /Sections and-Total Program

Component/S4tion , -
..,

11.,, UGS/ES ' liG8/P8 TotAl

(pre n =13). (pre ri=6).' dire n=8)".% .'(pre n=27)-
(post:n=12) (P9st47-10) '..(post n=10) '. (.Pcist n=32)

- . ., x . S.D.S.D. x - S.D. 7c S.D.
TOUS

Subscale 1*
Pretest

,.., .

9.51 2.37 7.:74 .99

i

: 8:69 ' .83

.

,

8':59 1.96

TOUS :
Sabscale 1*
popttest:

. -

.-9.54 `.2.08

.
,. .

'.9...74 '5,-33

*-

,

. 7.:47 1...47

,
9.21 3.47'.

...- - ., -

.9.31 1:77
-

TOUS

Subsckle 2*.
Pretest' .

.

,
.

,

9.97 2.12

a,

1
.,

:
8.63 . .94

1

.

, :;.
, a.77 1.36
I .

,

8.61 . 1.35.
.

9:.09 1.81, ...

:
TOUS -. -.
Stibscale 2*-
Posttest'

' '''
'' , ...

. 8d 2.18

. ..

.

.
a:.55 1.82

TOUS%

''Subst,.a). 3.*

retest .:

..

10.94 ", 2% 65

....,
N.

.

8.75 1:A7

,; .4
..

"8. 71 1.58 .

"

,.:
.

9.84 2,32
-

::..
.

. ....

.. 9.73 -2,38

TOUS '.`...
Subscale... 3*

.P'Posttest'' -

-,

A0.53: 2 2.86'

.
;

.

9.b3 bj '2 . 06
,-

.
,

9.13 -'.1.77.

pkTOUS. _ _.
FGOmpositei*
Pretest

.

...., _1,2_
*:.

3040 6.76.

.

i-
23.57- ''...3.49 ,.

.

.
.

,.

,

't

---271..2.
.i

24.62 2i 56

TOUS

Cothposite **
:.Posttest

-,
. ,

. -

29.93 '... 6.92

r-
''.- -.,

'-25.67 : 5.26

: . ...,

25-.62' ;'4.26 -.

..,

..
27.52 '6017 ::

. *Poasible 20 poibts
.

**Pobeible 69 pointsI . tib s c a 1 - ;The' Sdient\igIc .gntetprise
Subscale.2 - 'T-6e ScIeriftist
Aubstale '8 - tiephodi.iend gims. of Science,.. ,

-., . P... .

. 4

1
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APPENDIX 4

TABLE 1

.II I . Means and Standard Deviations for Semantic Differential
Pretest Scores:' Mathematics GrdUped by Program Component/Sections

Component/Section

UC UGS/ES UGS/PS AY/B AY/C Total
(n=17) 9 (n=17) (n=17) (n=12) (n=4) (n=67)

;. S.D. x S.D. x , S.D. x S.D. x S.D. x

1

1

S.D.

\
*Evaluation '4.12 ..57 4..12 .77 4.35 .39 3.85 .59 4.25 .35 4.14 460

Potency 3.41 .68 3.03 .55 3.29 .42 3.00 6 3.25 .61 3.20 .57

Activity, ;-3.65 .64 3.93 .59 4..03 ;42 3.73 .57 4.06 .66 3.85 .61

Personality 3.21 .70 3.21IW .49 3.47 .62 3..62 .38 3.25 . .54 3.24 .58

V

LI

TABLE 2
41.

Means and Standard Deviations for Semantic Differential
Posttest Scores: Mathematics Grouped by Program Component/Sections

onent/Section

UC UGS/ES UGS/PS AY/B AY/C . Total .

(n=17) (n=17) (n=18) (n=12) (n=3) (n=67)
..

S.D. x S.D. mo S.D. x S.Dc4 x S.D.

ivaluation 4.22 .50 4.21 .73 4.39 .59 3.921 .42 4.42 .29 -.4:22 .58

.
.

Potency 3.34 .613 3.25 .60 3.36 .54 3.15 .63 3.42 .63 3.31 .61

Activity 3.59 .57 3.74 :75 4.01 .60 3.92 .55 4.00 .25 '3.82' .62.

Personality 3.13 .6 3.21 .42 3.32 .55 3.06 .56 3.25' .25 3.19 .51
4 _S

-52- ,
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TABLE

. Means and Standard Deviations for Semantic Differential Pretest Scores:

Science .Grouped by Program Component/Sections

Component/Section

UC UGS/ES UGS/PS ,AY/B AY/C
(n=17) (n=17) (n=17)

x ,S.D. x S.D. x S.D. x S.D. x S.D. x

Total
(n=12) (n=4) (n=67)

S.D.

Evaluation 4.60 .42 4.44 ..52 4.66, .4i. 4.75 .24 4.69 .63 4.61 .44

Potency 3.71 .54 3.25 .51 3.68 .72 3.67 .60 3.56 .52 3.57 .61

Activity
o is

4.19 .63 4.07 .4/ 4.32 .52 4.02 .63 4.19 .52 4.16 .55

Personality '3.60 .61 3.29 .44 3.79 .75 3.71 .68 3.44 .59 3.58 .61'.

TABLE, 4

\ Means and Standard Deviations for Semantic Differential Posttest Scoies:
- Science Grouped by Program Component/Sections

Component/SectioA

UC UGS/ES UGS/PS AY/B AY/C Total
(n=17) (n=17) (n=19) (n=12) (n=3) (n=67)

x S.D. ,x S.D. x S.D. x S.D. x S.D. x S.D.

Evaluation 4.50 .56 4.51 .53 4.54 .40 4.50 .45 .4.67 ,.38 4.54
t

.47

Potendy 3.47 .61 3.34 .50 3.49 .68 3.69 .68, 3.83 .52 3.50 .61

Activity 4.01 .70 4.01 .62 4;21 .63 4.08 .62 4.17 .29 4.09 .62
.. -

Personality - 3.46 .66 3.21 .30 3.63 .76 3.75 .72 3.42 .38 3.49. ..63

57

9
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TABLES

Means and Standard Deviations 'for Semantic Differential Pretest Scpres:
Science Teaching Grouped By Program Component/Sections

Component /Section

UC UGS/ES UGS/PS AY/B AY/C Total
(n=17) ( =17) (n=17) (n=12) (n=4) (n=67)

x S.D., x S. x S.D. x S.D. x S.D. 7c S.D.

Evaluation 4.66 .40 4.40, .47 4.56 .44 4.44 .34 4.81 .24 4.54 .42

Potency 3.53 .51 3.07 .49 3.50 .59 3.56 .51' 3.63 .75 3.42 .56

Activity 4.04 .51 4.18 t49 4.38 .47 4.19 .49 4.44 .66 4.21 .50

Personality 3.79 .63 3.63 .70 4.06 .64 3.79 .68 4.00 .54 3.83 .65

TABLE 6

-Means and Standard Deviations for Semantic Differential Posttest Scores:
Science Teaching Grouped ByPrograM Component/Section

%,

CoMponent/Sections

UC UGS/ES 'UGS/PS AY/B AY/C Total
(n=717) (n=17) (n=18) (n=12) (n=3) (n=67)

x S.D. x S.D. x S.D. x S.D. x S.D. x S.D.

Evaluation 4.56 .48 4.53 .42 4.40 .61 4.48 .53 4.42 .38 4.49 .50

Potency 3.32 .47 3.28 .55 3.28' .51 3.56 .64 3.75 .50 3.36 .54

Activity 4.04 .54 4.24, .51 A.11 .53 4.10 .61 4.33 .52 4.13 .53

Personality 3.60 . .52 3.51 .66 3.69 .78 3.67 .69 3.75 .25 3.62 .64

-54-



TABLE 7

Means and Standard Deviations for Semantic Differential Pretest Scores:
Lab Work Grouped by Program'Component/Sections

Component /Section

c,'

UC UGS/ES UGS/PS AY/B AY/C Total f

(n=17) (n=17) (n=17) (n=12) (n=4) (n=67)

x S.D. x S.D. x S.D. x S.D. x SvD. x S.D.

ti

Evaluation . 4.49 .44 4.29 .68 4.68 .40 4.48 .51 4.56 .52 4.49 .52

Potency 3.40 .61 3.06 .33 3.47 .57 3.29 .66 3.31 .38' 3.31 .55

Activity 4.00 .61 4.21 .52 4.45 .43 4.04 .47 4.44 .52 4.20 .53

1 Personality 3.60 .49 3.59 .60 3.96 .67 3.50 -.51 3.75 .74 3.68 .59

TABLE 8
a

Means and Standard. Deviations for Semantic Differential Posttest Scores
Lab*Work Grouped by Pr6gram Component/Sections

a

Component/Section

UC' UGS/ES UGS/PS AY/B AY/C Total
(n=17) (n=17) (nF18) (n=12) (n=3) (n=67)

S.D. ; S.D. S.D. 1c S.D. x S.D. x S.D.L.
Evaluation 4.40 .64 4.29 .63 4.64 .44 3.85 1.03 4.33 4.29 4.34 .70

Potency '3.31 .51 3.21 .49 3.61 .69 3.12 .56 3.50 .25 3.34 .58

Activity 4.13 .49 4.09 .62 4.38 .54 3.79 .49 4.58 ..38 4.15 .56

Personality 3.53 .:61 3.40 .55 3.76 .60 MO .76 3.25 .25 3.47 .63

-55-
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TABLE 9

Means and Standard Deviations for Student Semantic Differential
Pretest Scores: Mathematics Grouped by Program Component/Sections

0

Component/Settion
S

UC
(n=14)

S.D.

UGS/ES ' UGS/PS
(n=8) (n=11)

S.D. x S . D.

Total
(n=33)

S.D.

Evaluation 3.90 .44 3.68 .34 3.80 .25 3.49 .59

Potency 3.18 .17 3.26 ..20 3.21 .19 310E1 .21

Activity 3.64 07.24. 3.57 .29 3.67 .22 3.47 .47

Personality 3.14 .24 3.240 .28 3.27 .30 3.09 .30
-

.

TABLE 10

Means and Standard Deviations for Student Semantic Differential
Posttest Scores: Mathematics Grouped by Pro am Compqpent/Sections 1

Component/Section r

UC
(n=12)

.x S.D. , x

UGS/ES
(n=10)

UGS/PS
(n=10)

S.D. x S.D.

Total
(n=32)

S.D.

Eyaluation 3.90 3,68 .34 3.80 .25 3.80 .36

Potency 3.18 ,.(17 3.26 .20 3.21 .19 l'l .18

. Activity 3.64 .24 3.57 .29 3.57 .22 3.63 .25
,

personality 3.14 ,.24 3.24 .28 3.27 .30 3.21 .27
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TABLE 11

Means and Standard Deviations for Student Semantic Differential Pretest Scores:
Science Grouped by Program Component/Sections

VC
(n=14)

x S.D.

Component/Section

UGS/ES
(n=8)

S.D. x

UG4/PS Total

(nF11) (n=33)

S.D. S.D.

Evaluation 3.83 .40 3.46 .90 3.31 .98 3.57 .77

Potency 3.16 .4 3.20 .35 3.09 .33 3.14 .28

Activity 3.40 .24 3.37 .55 3.25/ .50 3.15 .42

Personality 3.21 .27, 3:37 .50 .01 .46 3.18 .41 ,/
X

TABLE ,1

Means and Standard Deviations for Stud= t Semantic Differential Posttest Scores:
Science GrOuped b rogram Component/Sections

UC
(n=12)

Component /Section

UGS/ES
(n=10)

x SpD. ;1'.. S.D.,

UGS S Total
( 10) (n=32) .

/.

x- S.D.

Evaluation -3.90 .51 3.64 3.74 .52 3.7.7 .48

Potency ,i'3.11 .23 3.21 .16 '3.27 .26 3.16 .22

Activity . 3.41 0 .31 3.49 '30 3.44 .42 3.45 .33

Personality 3.17. .34 3.30 .24 3.32 .46 3.26 .35
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TABLE 13'

Means and Standard Deviations for Student Semantic Differential Pretest Scores:
Science Teachers Grouped by Program Component/Sections

UC
/(n=14)

x

Component/Section

UGS/ES
(n=8)

S.D.

a

UGS/PS Total

(n=11) (n=33)

x S.D. x S.D.

/ .48 3.51 .84 3.34 1.06 3.56 .80

Poten ' 3.23 .51 3.16 .42 3.06 .49 3.16 .47

gk
.

2ivity 3.68 .37 3.46 .76 3.35 .81 3.52 .64

Personality 3.85 .45 3.52 .89 3.25 .96 3.57 .78

TABLE 14

Means and Standgd Deviations for Student SemIntic,Differential Posttest Scores:
Science Teachers Grouped by Program Component/Sections

//
Component/Section

x

UC

(n=12)

S.D.

UGS/ES
(n=10)

x S.D.

UGSAPS Total

(n=10) (n=32)

x S.D.

/4"

x S.D. /4-

Evaluation 3.61 .70 3.69 .36

_

3.65

t

.56 3.65 .30

Poteucy 3.15 .37 3.24 .31 3.25 .42 3.21 .13

Activity 3.59 .33 3.65 .34 3.61 .43 3.62 ;13

Personality, 3.78 .51 3.81 ,41 3.71 .52 3.77. .22
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Means and Standard Deviations for Student Semantic Differential Pretest Scores:
Lab Work Grouped By Program Component/Sections

Component/Section

TABLE 5,

UC UGS/ES
,(n=14) r (n=8)

x S.D. x S.D. x

UGS/PS
(n=11)

S.D.

Total

(n=33)

S.D.

Evaluation 3.92 .30 3.54 1.01 -, 3.67 .95 3.74 .75

Potency 3.15 .17 3.24 .29 3.12 .23 3.16 .22

Activity 3.73 .29 3.55 .71 3.56 .63 3.63 .53

Personality 3.34 .21 3.37 .49 3.24 .48' 3.32 .38f-

TABLE 16

Means and Standard Deviations for Student, Semantic Differential.Posttest Scores:
Lab Work Grouped by,Progtam Comporient/Sections

UC

(n=12)

x S.D.

Component/Section

UGS/ES
(n=10)

x

UGS/PS
(n=10)

S.D. x

Total
(n=32)

S.D.

Evaluation', 3.92 .52 3.89 .32 3.96 .28 3.92 .39

Potency 3.11 .16 3.21 .16 3.20 .15 3.17 .16

Activity 3.76 .38 3.69 .25 3.64 :20 3.70 .29

Personality 3.22

I

.22 _3.47 .20 3.42

-

.26
«

3.36 .25

-59-63



-APPENDIX 5

TABLE 1

Pre- and Posttest Means apd Standard Deviations
for the

0
Participants' Actual Laboratory Time (Minutes)

Component/Section

0 UC UGS/ES UGS/PS Total
(pre n=11) (pre n=6) (pre n=6) (pre n=23)

(post n=12) (post n=9) (post n=8) (post n=29)

x S.D. x x S.D. x S.D.

Pretest Time 64 24.5

49.0

63

57

56.7 102 53.7 74 43.9

Posttest Time 86 52.9 94 39.3 79 50.4

TABLE 2

4

Pre- and Postt9st Means and Standard Deviations
for the Participants' Attitude Toward Teaching"

(Like 5 to 1 Dislike)

UC

(pre n=12)

(post n=12)

S.D.

Component/Section

UGS/ES UGS/PS
(pre n=7) (pre n=8)

(post n=10)' (post n=10)

S.D. x S.D.

Total
(pre n=27)

(post n=32)

S.D.

Pretest Attitude 4.83 .39 4.57 .53 4.88 .35

.46

4.78 .43

Posttest Attitude 4.61 .48 4.29 .71 4.55
..-11

4.49 .49

TABLE 3

Pre-,and Posttest Means and Standard Deviations
for the Attitude df Participants Toward Their Students;

(Like 5 to 1 Dislike)

UC
(pre n=12)

(post n=12)

S.D.

Component/Section

UGS/ES
(Pre n=8)

(post n=10)

S.D.

UGS/PS
(pie n=8)

(post %1=10)

S.D.

Total
(pre n=28)

(post n=32)

S.D.

Pretest Attitude 4.36 .47 4.35 .61 4.41 .44 4.37 09

Posttest Attitude 4.49 ,50 4.32 .71 4.39 .48 4.41 .60
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APPENDIX6

TABLE 1

N Publication DatepE the Textbooks Used by Participants

)

,Component/SectiOn

UC UGS/ES UGS/PS
(pre 71) (pre n=12) (pre n=14)

(post n=12) KpOst, n4.40) (post n=9)

x S.D. x S.D.
.

AY/B AY/C Total

('72 n=11) (172 n=4) (172 n=57),.

' (post n=31)

x S.D. x S.D. x I S.D. ;

Pre

Giveu
1972

n

1966:9 3.43 1966.7 1.93 1966.8 1.36 1967.9 1.19

.

1968.1

,

1.99

fr:

1967.4

1968.5

. , -

1.98

1.68

Post

Given in

1973 to

Unitary 1968.3 2.00 1969.1

-

.1.23

.

1968.1 1.85

s
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APPENDIX 7

TABLE 1

Science Classroom Activities Checklist:
Teacher's Perceptions

1 The student's role is to copy down and memorize' what the, teacher tells him.

2 students should frequently be allowed time In class to talk among themselves about

ideas in science.
a

3 Over 25% of the class time should be devoted to students answering orally or in
writing answers to questions that are in the textbook or in study guides.

4. - Classroom laboratory activities, such as experiments and demonstrations, should

usually be performed by students rather than by the teacher. '
5. Science classes should provide fo'i SQIIIC discussion of the.problems facing scientists

in the discovery of a scientific principle.

6.. If a student disagrees with what the teacher says, he should say so.

S

7. Most questions students ask in class should .be to clarify statements made by the
teacher or the text.,

,

8. It is important that students discuss the evidence behind a scientist's conclusion.

9. A majority of class time should.' be spent lecturing about science:
'

10. A teacher should he very hesitant to admit his mistakes.

11: A te acher Should generally provide the answer when students disagree during a discussion.

12. It is desirable for teachers to frequently repeat to their students almost exactly 'what

is in the textbook.

13..' A teacher "shlould frequently cause students to explain the meanings of statements,

diigrams, graphs, etc.

14. Science should be presented as having almost all the the answers 'to questions about the

natural world.

15. Teacher questions shoOld requ ire students to think about ideas they haye pteviotsly
studied.

16. Teacher questions should force students to think about the evidence' that is behind
the statements that are made in the textbook.

17. The general objectives QUA lesson shduld be understood by the students before work,

on the lesson. is begun.

"18. Students should learn most of the details** stated in the text:
,

19. Ii is important that students frequently, write out definitions to work, lists.

20. When reading the textbook, students 'should be expected to look for the main
problems (ideas) and for the evidence that supports them.

21. Students should. be taught how to ask' themselves questions about statements in the

22. The textbook and the teacher's notes should provide _about rthe only sources of

scientific knowledge for class 'discussion.
66
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TABLE 1 (continued)

23. Students should often.be asked to read in sources of information (Books, magazines,

etc.) other thar their textbook.

24.

25.

The student should often be required to keep outline notes on sections of the textb9ok.

r The textbook is based on scientific fadt and as such should not be questioned by students.

26. Tests should include many items based on what students have learned in their

laboratory investigations.

27. Tests should often require writing out the definitions of terms.

28. Tests should often ask students to relate ideas that they have learned at different times.

29. Tests should often require the figuring out of answers to new problems.

30. Tests should often provide data the students have not seen previously rand ask the

students to, draw conclusions from these data.

31. Tests should often require students to put labels on drawings.

32. Student evaluation should include formal means of evaluating the performance of skills'

learned in laboratory activities; e.g. observation, interpretation of data, etc."

33. Tests should seldom contain problems which involve thi. use of mathematici in their'

solution.

34. Students should occasionally be given problems for wtilch they must design ways of

looking for solutions.

35. Students should occasionally be given research reports and asked to evaluate the

procedures' used in looking for solutions to the problem.

It is a waste of time after a test to have students discuss questions they have on the test.

Students .should be told step -,-by step what they are to do in the laboratory

Students should spend time before most laboratory' investigations in discussing the

purpose of the 'experiment.

39. Equipment and solutions should not be gathered and/or prepared in advance of

laboratory sessions.

36.

l37.

38.

44.

145.

Science laboratories Should' meet ,on a regularly scheduled basis (such as every Friday).
,

The laboratory should. often beused ,to investigate a problem that comes up in class.

A laboratory' should' usually

Laboratory activities should

(
precede the discussion of the specific topic in class.

usually be related to the topic that is 'being studied in class.

Students should usually know the answer to 4 laboratory problem, that they

investigating befos'e they begin the experiment.

Most, laboratory activities should be done by the teacher
class .watches.

are

. .

or othei:Students while the

TURN PAGE
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TABLE 1 (continued)

46'. It should be expected .that the data collected by various members of a telass will
often be different fo'r the same experiment.

47. During an experiment the students should record their data at the time they make
their observations..

.. .. ;. ,
48. Students. should sometimes be asked to design their own experiments to seek

.
answers

to a question that puzzles, them.

49. Students should often ask the teacher if they are getting correct results in their
experiment.

50. The teacher should answer most question's about laboratory work by asking the
.

students questions. .

51. One fourth or less of class time should be spen-rdoing laboratory work.
/

52. Students should alw-ays be required:to follow teacher or laboratory manual specified
ways of doing laboratory work.

53. Laboratories should be directed at students thoroughly learning the names' of
specific structures .and 'specific sequenas of events.

54. Laboratory observations should be discussed within' a day or two after the completion
of the session.

55. After completion of a laboratory activity individual students or student groups should
have an opportunity to compare data.

56. StUdents should be required to 'copy the purposes, materials, and procedUres used in
their experiments from the text or oratory manual.

57. Students should be a llowed to go, beyond the regular laboratory exercise and do some
experimenting of their ,own.

58. Students should have an opportunity to analyze the conclusions that they have
drawn in the laboratory.

59. A dais should be able to explain all unexpected data collected in the laboratpry:

60. Students should spend time in the interpretation of graphs and tables of the data
,which they collect.

.
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I START, HERE .
Sceenp.e .Clasoi-oom-AttiVit,les checliqd.st;,

-,/: Student Pettepions ; ....,

,
My lot) is to Copy doil and -no.moriit 'what the teathqrn'ells.-us.

7,1 ,
. .

i

We qudnts are TyLitierifk allowed time in Llas:s to talk dmvitg ourst.fvs

Over 20 of, .our clss iirne is spent,.in aitswerini:orally or in writing answers to qUestions that,
are in the teMboo. ,or in study guides. .

, .

Classroom laboratory activities, such as experimensts and demonstrations, are usually done ii-y
students rather-than by the leacher.

47.

about ideas in st.iume

We sometimes discuss the, problems faced by scientists in the discovery of kscientific principle.

If' I don's agree with what my leacher says, he wants me to.say so.
.

Most of the questions That we a4 in class are to clear up what theoteacher or text has told

We often talk about the kind of evidOnce that is behind a scientist's conclusion.

b9. A majority of our class time is spent listening-to our teach er tell us about science.

10. My, teacher doesn't like to 4dmit his mistakes.

-JfAthere is a disagreement among Students during a discussion, the teacher usually tells us who
is right.

1 1

12. My teacher often* repeats almost exactly what the textbook says.

13. ,My teacher often asks us to explain the ipeaning of statements, diagrams,, graphs, etc.
. a . e

14.1 My teacher shows us that science has almost all of the answers to questions about the natural
world.

..,

v .
.. .

.My teacher asks questionsthat cause us to kllink about ideas that we hAe previously studied.
a

. .( . . .
.

46. My teacher often asks questions that cause us to think about the evidence that is behind...
statements that'are made in the textbook. "' .

17 The teacher tries to be certain ,that we understand the general objectives (purposes) of a

lesion before' we begin work on the lesson.

# . .
18. When reading' the text, we are expected to learn

.. . .
19. We 'frequently are required to write out definitions to word lists.' .

. . .

Wh.en,reading the textbook., we ueually are expected to took for the main problems and for
the evidence that supports them. 4 a. . .- , . ,

most of the de4iis that ail' stated there.
40*

20

21

22

.
Our. teacher: t.ries.t6 teach- us how to ask ourseh es questions about statements in the text.

.. ,
. .IC textbook and the te;chet's notes are about the only sources of stientific know ledge tat

ware discussed in class. r

3 We often read in sources of science information (books. magaztnes, etc.) other than our
textbook.

24 I'e are often required to outline sections of the textbook.

\. -65- 69
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TABLE 2 t cont inued)

64'
Our teachei does not like us to questioninfutmation contained in our textbook

26. Our tests include many ,questions based on things that we have 'Lamed in oui
investigations;

27. Our Bests often ask us to write out definitions of terms.
,

28. Our tests often ask us to relate ideas that we have learned at different times.

29. Our tests often ask us to \figure out answers to new problems;

.30. Our tests often give us data we have not seen previously and ask us to draw conclusions from
these data.

31. Our tests Often ask us to put labels on drawings.

32. We are often tested .on our ability to perform skills, such as make observations, the interpretation
of data, etc. which we have learned in our laboratory activities.

33.. Our tests generally do not contain problems wpich require the use of mathematics in their
soltition.

34: Sometimes we are given problems foc which we must think up andttate ways of ,looking for
solutions.

35. Occasionally we are given information on completed research and asked to evaluate the
procedures used by the researcher for looking for solutions to the problemP4

36. We seldom have the opportunity to discuss in class the questions that are asked on our tests.

37. My teacher usually tells us step -by -step what we are to do in our laboratory activities.

38. We spend some time before most laboratory investigations discussing the piarpose orthe
experiment. -

39. We often cannot finish our experiments because it takes so 'long to 'gather equipment and
prepare solutions.

40. The class works in the laboratory on a regularly scheduled basis (such as every Tu.esday and
Friday).

41. We often use the laboratory to investigate a problem that comes up in class.

42. The laboratory inyestigation usually comes before Yyse talk about the specific topic in class.

43. Our laboratory' activities are usually related to the topic that yy e are studying in class.

44. We usually know the answer to a laboratory problem that are investigating before we begin
the experiment.

[46. The. data, that' I collect for an experiment are often different from data that are collected by
the other.students for the same experiment.

43. Most of ourlaboratory actiyities are done by the teacher or other students vy hile the class
watches. , ;

TLR \ PAGE
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TABLE 2 (continued)

47. During an experiment we record our data at the time we make our observations.

48. We are sometimes asked to design our own experiment and to seek answers to a questionsrthat
puzzles us.

49. Our teacher wants us to ask him if we are getting correct results in our experiments.

50. The teacher answers most of our 'uestions about the labor.atory work by aski8g us questions.

51. We spend less than one-fourth of our time in science class doing laboratory work.

52. We never have the chance to try our own ways of doing the lal5bratory work.

53. Our laboratory often consists of thoroughly learning the names of specific structures and
'specific sequences of events.

54. We talk about what we have observed in the laboratory within a day or two after every.
activity.

55. After completion of a laboratory activity, we compare the data, that we have collected with the
data of other individuals or groups.

5'6. We are required to cppy the purposes, materials, and procedures used in our experiments from
the text, or taboratory manual.

.57. We are allowed to go beyond the regular laboratory exercise and do 'some experimenting on our
own.

58. We have-a 'mice to analyze the conclusions that we have drawn in the laboratory.

59. The class is ble to explain all unexpected data that are collected in the laboratory..

60. We students spend time in the interpretation ofcal-it and tables of the data that we collect.

w.
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TABLE 3

Vocabulary fot"%he Semantic Differential

D

SCALES

INTERESTING BORING

VALUABLE WORTHLESS

. GOOD , BAD

4. PLEASANT UNPLEASANT

5. EASY DIFFICULT

6. LARGE SMALL

7. STRONG -. :: ... . WEAK

8. HEAVY r.) LIGHT

9. FAST SLOW

0. DOING READING

11. ACTIVE INACTIVE

12. BUSY DOING NOTHING

1

ALOOF e13. FRIENDLY-
... . .: :: ::. ..:.

TIRED

-4 BOSSY

:: :: MEAN

14. LIVELY

15. EASY-GOING

16. NICE

Subscale A Evaluation

, Subscale B a. Potency

Subscale C..* Activity .

Subscale D - Personality

\
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