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) ' This veport pregents *he set of evaluation gu1de11nes
and 1nstrunents prepared for theNevalyation of the Comprehensive
?rograre for Science- Teacher Education at the Unlversrty of South ”
Dakota. The gart1c1pan*s in, the stndy vere inservite secondaty '
science teachers enrolled in the Comnrehens1ve Program. The
partlcﬁpants vere .pre- and post-tested in: science subject matter
competency; understandlng of seience; attitudes toward mathematics,
science, s¢ience teaching, and laboratagpy work; and the -nature of the
science classroom and laboratory activities yhich the participants-
feel should be usgd for secondary school. science instruction. The
. data resul*lng from:- these tests are.- reported and analyzed, along with
. an exténsive profile of the participan+s® tepching experience., Among
" *he conclusions derived from the data were: little change was noted
‘on the participant.attitude measures used as pre- and post-tests; in
o ‘general, partlclpants \ere pleased with the program; the participants
'“entered the program in generallg good agreemept with'science | .
educators as to the types of activities which should be used for
secondary $cience instruct ton, and the progranm streng*hened this
‘"agreeuen : and the partlclpants shoved sidgnificant progress in R _
subject matter competenc es .by the completlon of the program o D
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Jhe accompanying set of evaluation guidelines and inscrumenrs have been prepared

for the purpose of evaluating the Comprehensive Prograr for Science 1eeCAer Educgtdon

at the tniversity of South bakota, An extensive préfile of measures has been. €s- "

tablishred (some are uhder development) ‘8o that a total evaluation as well as an -

‘evaluation of each pliase can be obtained, The evaluatign.is viewed as being develop-

mental and will be modified &3 18 dictated by the‘evaluation needs of the Comprehensive

Program,- It must also be emphasized that information from the evaluation will receive

major consideration in progranm decision-makﬁhg. ‘ ,
The following general protednral informacion is provided to facilitate Che reeder

in understanding the report-of the resulfs which follows > p

4
8, ‘Program EvaluatiOn\Procedures and Ina;rumencacion . 4 ) .
! ' . N

.1, Participants . - : . . -

Pretest data recorded in this report was collected on participanrs in the following
components, . : . . .

a, Begimning participants in the Sequential Biology Component,
b, All participants in the-Sequeptial Chemistry Component
c, All participants in the Unitary CHEMS Component
- d. All participants in the Unitary General Scieace,Cdmponent ’
e,. All participants in the 1971-22 Academic Year Comgonent
Pretest data was collected from the previoualy mentioned program componehts in
the following éel&créd arcas (inatrumeﬂr used is shown in parenrhesea).

a, Participantg’ science aubjecr matter competency (specific inatruments
were develgged) -5
b, The naturé of the’ science classroom and 1aboratory activities which
. the participants feel should be used for secendary school science
0 indrrucrion (Science Classroom*Activities Checklist: “eacher Perceptions)
c, Parcicipahrs undetaranding of science (Test on Understanding Science)
' d, Partictpants' attituded toward mathematics, ccience, gcience teaching,
) and labqrhrory work (Semantic Differential Test in Science)
- [ 4
Post;esc‘data in the a;eas menrioned previously with raference to pretesting was
collectea on those participants who had complieted a component, Those participants who
are still ‘in process (e.g. Sequential) will have posttest information collected when
they comglere the total:.program but will also have pre- and posttest information
collected~for each speci‘ic sequence. The only Sequantial Component posttest infor-
mation recopded 4n ohia roport will be relaced to the l@?l Suamer Sequenca,

Basic dcscriptiveeinformation about participants and their teaching situation
wag collected prior fo program participatior by means of a cegcher questionnaire,
Besides providing basic descriptive information (age, sex, grades taught, etc.),
this questionnaire provides information on.the age of curricular materials used and

other variables which uaave bearing on prOgram tmpact when viewed over time,

1 ! .
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Information on the operation of the Comp*ehensive °rogram Components was col’ ected
;l from pa.!ticipants by means of questionnaires. Basic inforpation on housing, com-
munication and othet operations-type information was collected. Questionnaires wvere
developed to account for specific differences in the operation of componefits, however,
much oﬁ the infermation, colléated , ,was common to the total _program.

.
“ W T

s \ . ’ .
' 2. Participants Students . / o .
‘Data was dbllected from participants' stu lents prior to® the participant entering
thehprﬁéram. This data was collected i the f llouing areds (instrumeat ubed 1s
shown in parentheses) . .

s 4 -

i ‘
a. ;The nature of the science activities which the participants do.use for
. their science instruction. This information will glso be cpllected
l ' on participant s stuydents in the spring of the year following completion

e

. of the prograp. (Science Classrobm Activities Checklist: Student
’ Perceptions.) . .
Jb. Students' attitudes toward science and other science’ related areas. This
*irformation will also have a, follow-up,,as in 2a above, (Semantic Dif- N
ferential Test in Scie:iE))

L4

. . . oo

Student data collection in "areas such as understanding of science, science subject
‘matter competency, and science procdss skills are under consideration but have not
been implemented. . v o N

- ~ -
. . ‘e . .
.

All student data is in the. process of being analyzed but is not recorded in
this report. . . . - .
' 3. Data Analysis' 3 - s
All data was coded, condensed where necessary, and put on cards for analysis
by computer. Descriptive information Was generated using the University of South -
Dakota Cross- Tabulation frogram. Significant differences between participants' pre-

and post-teét scores vere determined using the University of, Souﬁh Dakota t-Tesg for
Matched Pairs Program. ) N

-

C. Organization of the Report

L]

.

The analysis and discussion of the data which follows will be presented in three
seqctions. These are, ir thetr order of presentation (1) Descriptive Infermation on
Participants, (2) Evaluation of Program Objectives, and (3) Program Processes
Evaluation. A fourth sectionki!Ngtesented which provide"‘tnformation on gtaff and
participant rapk ordering of program objectives. The fifth'and final section
provides a brief summary. >t

»

l-Sequential Biology Componentkf i} . ’
2=Sequential Chemistry Component7 » .

3=Unitary CHEMS Component - ‘ :
4=Earth Science Section of the Genergl Science Comp

5=Physical Science Section of the Gerleral Scien¢e Tomponent. .

. 6=Academic, Year Component ‘

C
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D. Codé for Program Components

-
a
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I; DESCRIPTIVE INFORMATION ON PARTICIPANTS . .~ ! ‘

. . . |
' ‘- |

This informatidn ii btased on a’questionnaire that was sent to'each teacher
prior to participatign in the Comprehensive Prggram. The program components
represented by particfpant data are (1) beginning participants in the Summer
Biology Sequential (n=3),,(2) beginning participants in the Summer Chemistry
Sequertial (n=13)7 (3) Uritary CHEMS (n=29), (4) Unitary General Science - Earth
Science Section (n=25), (5) Unitary Gereral Sciencg - Physidal’ Science Section .
(n=25), and (6) 1971~ 72 AYI (n=20),. s

.

1. States Represented and Number of Participants Per State -

— T

Figure 1, p. 180 provides information on the areal distribution of participants
by state. The data demonstrates that the Comprehensive Program at the Universityl
of South Dakotg is taking a regional fqcus. The ptogram is evolving toward ‘the
*goal of 1Q0% regional participation, ' Note that this data reflects "some parti-
cipants who were part of a tomponent that was not—included in our first (1971-72)
Comprehensive Program proposal (e g. General Sciehce Institute). The General
Science Component is an integral part of the Comprehénsive Proposal for 1972-73.

, —
|

2, \age_of Participants T . L \ . . C e
The mean age of the participants in the total pfograhm was 32.67 years (S.D.-.
9. 38). The range in age was from 23 years.to 61. yeJrsf The Sequential and AYI
megpnents had, on.the average, 7ounger participants (% 230). Unitary Component
participants were generally somewhat older (%T34). : ) .

-, . -/'

3. Sex of Participants ’ o T A

Eighty percent of thp participants were males, This‘percentage.held.fairly
‘eonstant across all componentb ! ,

-
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4, Grade Levels‘at Which’Rar;iciSants Teach
- * v L

Table 1, 181 provides information on the grade-levels at which the
participants in the various program components taught.* One of the flost striking
characteristics is the number of participants who taught at th the "juntor high"
and "high school" levéls, Over eighty percent of the participgnts either taught
full- time, or have some teaching reSponsibilitiés below grade %en.

.

4 M - LN

»T 5, Subjects Taught v wo T L

¢

.

Table 2, p. 182 provides inférmation on“the subject agea,or combination of
areas which participants taught. Seventy vercent of the participants teach more
than one subject and approximately 35% teach in more than two areas.,, lt-+dppears that -
the nature of our Comprehensive Program, as-it is evolving, allows for this type

‘ I " of diversity. : . . \
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- 'AREAL QISTRIBUTICH, OF PARTIC'PANTS
<L COMPREHENS | VE SCIENCE ,EDUCAT ION PROGRAM ﬂ' . '
s » ! i’ ~ \\‘} e .~ B )
¢ UNIVERSITY 0F SQUTH DAKOTA

.

Z i

1€71 ’
R A - [ .

' . Number cf Pérﬂclpanfs. _ T i Inétltute *
e 0 _____ 10 ,, 20 . " SB SC  UC : UGS  AY! ]

)

4 - 15
9

* South Dakota
fowa

% oma’ ‘
SR TS NS 2 B e
L
N -~ _“

< T e

)

rd

X

~N
— e ST N

5
Nebraska - 57 6.
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. Maryland : i v : -~
® ’ Missoyrl .. - L oo L : -
l . New Jersey N oL
co: \ ) Ohlo "h — - - & . / i
, 4 DennSylvanta . . - . . ' .
' - Texas . { ) '
.+ virginta 0 - : ’
‘A ( .. - ‘%_'Sh ;‘n m}ﬂ " - . . ‘ ., . . "
d . ‘
l 0“ ' . e ’ ' . . . . , .
. 5 m%glonal Particlpation = 76% T
. . . . . . . - * i ., )
. Ve . . Y R 1 .
i' * SB = Sequentjal-Blology Institute..- ‘
' . . o oA
T SC = Sequentlal Chemistry lnsflque’*
! t
’ - \ \
l UC = Unltary Chemistry Instltute - , )
ot UGS = Unl#af§‘@eneral Science Ins* *ute
) L]
I. -~ AYl = Academic Year'lInstitute 1071 - 7?2
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. © , C Y TABLE L (
. Grade Levels at Which Participants Taught
l . " ‘Recorded by Pr?gram Cqmponent:
. ’ S Program Compofx;.nts
[ ‘ . RE -
' T P 1 2 3 i 4 5 1 6 Total \
. 5. 1 0 0 o | o 1| o |1 ‘ >
l 6 0 0 |.0 | 1 0 0 1 : '
\ ! )
' 3 7 0 0 o bs 1 0 | 6
| 8 0 0 0 ' 2 2 I -
. l 9 1 o 1 1 i ! 1 1 5 ( o
. s y R
: ~ 10 1 0 o | o 0o | 2 3
. ! ' ' ¢ .
«' : 11 0 0 0o | o 0 1 1 &
- o . . o
l 12 0 0 ‘0 l 0 0 0" 0 |
' - |
' 59 - | 0 0 0 6 3.0 0 | 9. ‘ N
‘ . | -9 | o 0o | 1 I 7 407 |0 las ‘ T,
o ' 7-12 2 g |17 I 2 9. | 10,.| 48 S
. LI ) .. - , .
. ' . 10-12 0 \ 4 9 'll 1 \1 ' b’ 21 ‘a " ~3 . !
< - ra ' "’ h. " - - .
. v Total 3 13 29 ! 25 25 20 115 L
. \”-’) . I R . , b *» o » . ’ . .. l. ..
l 6, Organizational Structure .of the Participanu School System
The major organizacioml structures of ‘%the 112 participants' (those who ruponded) s
home school systems were (1) K-6, 748, 9-12 (28%);’ £2) K-8, 9-12 (23%); (3) K-3, e
l 6-8, 9-12 (20%); and (4) K-6, 7-9, 1012 (19%). The organizational structure of R
the school gystem has aignificant. effects on course, offerings and instruction; 4 ¢
particular),y Th scidice and mathematics, The increasing incidence of middle schools
(e,g. K- -5, ‘6-8 9-12), and the resultant departmentalization for science and
l mathematics instruction at lower grade levels, has definite implicationa for in- "
service and pre-gs€rvice teacher eduoat.ion. The proposal for 1972-73 concains cbﬁ-
l ponents directed t:oward t:his area of concern. . ) v
. . ' s ~ \J .
. \ ) / - -
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Subject Areas*Participants Taught Recorded

<

TABLE .2

.

3y Program Componenc*:,.

e o | i - el e

\ > I 1 L2 ' : o ’ i’

| ‘ « N L3 b 5 6 *j.Total

— T ——1 T s e e

I Chemistry “ - ' 0. 1 3 0. |- 0," B30 S B ‘

- s -, A . .
l Earth Science | o - . ¢ 0- -~ 2 o 1o 2
- ' T L ;

| General Scierce To o<+ 1 tTs I 5 'to to1rc

3 Life Science L NO "1 7+{.0 ; 0 o, 0 . 1L

» ‘e “ 3 . .

' Bhysical Science BT N 1. 01 3 N o2 1 !' S

| ! N
' Nathématics g Prle g 0 p1 b1 oo 0. 2
o : o e 0

| <Blology. . ) {0 o ;1 .p, 0 jfo. ! 5 6
.General. Scd.ence & Phybics ¥ o 0" | 1,0 |70 "0 ! i
_General Science & Physics,; 0 1 o 0 1 o o, 1
Chemiscty,.;Biology . (7 ' ‘ [

General Sciet}ce & Phyaics, . . 0 3 5 0 2 3, 13
, Chemistry . D ' : - -l
Gener&l Science & Phyaics, ‘ N O~ -0 -~ 2.-.0 0 . 0 1 1 3 !
Biology . ‘ D .- ) ]~ ' N

“General S¢ience \&JChemiacry," 10 ' 0 |l 0 |- 1 1
Mathématics . o e, . .

P - [}

{General Sclegce & Physics, A o o .0, 1 .0 1-
Mathemacica U o ) ‘l . . ) P

. General Science & Chemistry, “0. ¢ 0 2 o |70 1 3
Binogy . -

Gerieral Science & Chemiatry 0 'iw 1 2 -1 1 %1 7
General Sciencé & Biology - 37 70 R 7 7 1o
Gene epal 5 tence §’Hathematics; o Lo 40 g | 7 o | 15
Othe an Science & Math ] ' . - T

.Genera,l Science & Other tham o'~ .0 8 . 3. '3 1 8-
$cien.ce & Math .+ -, ' S TS T .

I Chemscry & Bfology oy b " 0 3 0 Q|1 4, “' |

t Chemistfy & Physids- ‘| o 1 o. 2° .0 0 0o, 2.

, < -1 . " {

! Chemistry § Math & Other 0 2. o p o | o 0o | 2
Chemistry & Math . 0., 2 37 170 1Mo ." 0 5
Chemistry & Othex,. ' o ! o0.,]1 0, 0o . 1 2

" Physics & Math’s Other’ Yo |1 0 0 0 (0 Lo”
‘Physics & Other' L 0+ 0 1 4¢| O+ 0 | 0 1
Total b 1 3. 713 |29 23 25 , 20 113

o | ; : | e

s, .
-----.,-
..

~
5 - v
.

- t

* Tables 5 and 7 are not
tables repredent,
%% See Tode Sheet, . -

completely consistent due to the nature of .the responses the
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7, Years of Teaching Experienée K-College ) \ | ( ' )
. ™~
Twenty percent of the patcicipancs had ceaching experience at the\elementary (

* gthool level (grades K~6), The mean numher of yeary that these _people had taught
at the elementary sch(?l level was 6,36 years (S.D, 4,72).

‘ Ninety-eighc percent of the parcicipants L1ad§q;;ezrience at .the secondat‘y school
level /grades-7-12), The mean number of years of experience at “the: gecondary school
level recordeﬁ by program component is provided in Table 3, .

>
N
<

o - "TABLE 3 “
. ' *
Particip'ancs‘ Mean.Years of Secondary School Teaching Experience -
= . L * Recorded By Progtam Compouenc
, N Program Tomponent RS
By . rag omp . v
/ . ~ o,
<;;; . .2 23 ‘ 5 2 46 . Total :
: »3) (n=1l3) - (n=29) (n-25) (n=25) (n=20) _ (n=115)
R T - £\ .o
x S.D. x $:D. .x: S.,D.. x

SD. X S.D. X  S.D. X\ S.D.
» ) o

5,00 | 1.41.3.77 | 1053 | 6,79 ‘B.b4”h7.17] s.ozt 8,35 | 6,81 |4,50 | 1,44 | 6,40 |5.90

e
[
»,
d

'
—_—

P -

. -

-

\ [}

Nichy—eighc petcent of the parcicipani‘g had not had experiet\ce. ceaching

L]
) .
.
. LI
.
<

at the college level B . Sl )
'8. Attitude of Participants Toward Tea.ching Science.‘\ .o P
N . . \.‘. ! v
Participants rated how theéy felt about, teaching science cm a five point scale
(1ike 5 to } dislike)., Table 4 provides the mean rating of p‘trti,cipants as_to how
they feel about ceaching science, ’ ~ . \‘u . R
PR P \ \\\‘ \ N . i
; . TABLE 4 ° A PR o
Participants Mban Rating of STheir Attitude Toward Teaching Scignce
Recorded By Progtam Componenc ) o
C Program Component :‘\i,_,“
¢ H) ‘. R x-*' .
. IS ) - / . N . . ) ’v\ , N
\1 2 3 4 s 5 " O Total
n=3 (n=13) (n=29) (n=25)  ° (n=25) (n=20) (n=ll5)
II " —. - 4 —~ oL A
%X S,D._¥  S.,D, 3? . x 8.D. x +8.b, x. S.D.,, xv _S§,D.
l ttitude Rating 1. ] ] . L
1ike 5,4,3, |5 ’ozo 4,92 | 0.27 | 4,90 | 0, 30 14,801 0,40 | 4.67 10,47 | 4,60 0.69 4,781 0,47
2,1 dislike) g - L - IS R I
F i -
1 v { ] T~ - . ’ N ‘\ )
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Pgrticipants in all components reflect a very pqaitive acticude coward‘ceaching
sclencg, This is further supported by thle Zindings reported in the section Evaluatiuvn
of Program Objeccives. . A - 7 ,j

. ,«.' C - - . Nt

9, Atticudes of Earticipants Toward Studencs They Teach (like Stol dislike)

The geneyal attitulle of the participants toward the students which they ceach
was assess&l, They were asked to, respond how <hey felt (scale-.-indicated above)
toward the students in each class (period) which they taught, The participants’
feelings toward the students in all their ciasses were gsurmed and a mean attitude
toward students was derived '

v ~ N TABLE 5 ”
| : : . RN 4
. Participants' Attitude Toward Their Students
Recorded By Program Components b
. .+ .+ . Program Components _° : Y
.1 2 o3 4 5 6 Total
‘. (n=3) (n=13).. (n=29) (n=25) . (n=25) (n-ﬁ (n=20)

,

’e - ¢ - -— -— ' - -
X ’S.Do X s..9" X SoDo X SoDo X S.D. X S.D. X s.Do

itude Rating ' R b U B
(1ike 5 to 1 dislike) * <[4.,17 ,24(4.,26(.45 [4.39(,62 |4,41[,527 [4,43]|,48 | 4,14(,52 | 4,34),54

ﬁ---/‘--ﬁ

+

1 Table ,5 provides informaticn on the, accicude of participanca toward the students
which they caqgnc. The parcicipanta in all the componentg had a pogitive attitude
l toward their scudencs. There were 22 participants who expressed an attitude value of
less than foup~ five point acale. Only one participant expressed an attitude
value of less than chree. . . )

s ‘) Al
10. Pa;ticipanta '‘Attitudes Toward the Textbook Materiala They Were Uaing
(like 5 to 1 dislike) .

- e

- - "I‘ABLE 6
. ”

Pm:ticipancs Attitudes Toward the Textbook Matejials They Used
*  In Their Teaching Recorded by Content Area - : .

- _ . Concent&ea

l e g . Chemistry Earth, General Physical Physics Math: Bioldgy
: © ‘ Sclence Science Sgiemnce .
& (A ¢ . ' (0=39) (n-l9) (n=36) _(n-35) (n=15) (n-fO) (n=23)° /
. CL / R _ o _ _ _
/ . ! <X T x x x x x L
B T T T T P
&  Attitudes Toward . b i -— :
. Téxtbook Materials | 395 | 321 347 | 3.5 | 3,67 | 3.30.| 3,65
. (ike 5 tof L-disltke) | | | | N
: —— . - im0 e 7, e —— e e
e e " /\ ‘ 4 Y.




y ‘ As indicated in Table 6, the participanté held a modetately positive view of ) €
/ the materials they med for their teaching, Earth Science, General Science and
.lathematics macerials hold the lowest ra&ings. This mady be due to a somewhat
legser degree of emphasis on the implementation of newer curriculum project materials
in these subject areas, as compared to biology, chemfistry and physics,

.
.
¢ . . -,

11, Textbook MaCerials Used by' Participants ¢

, ParticipanCS were asked to record the text»ook maCerials they were using,

These textbook materials haye been tabulated, Only.the most frequent textbpoks
reported will Ue attached to chis report, A tabulation of all books being used has
-been, compiled, ais will be up—dated with _1formation from subsequenc parcicipancs.

. )
The most, frequent textbooks used by participants are cabulaced by subjecc ‘drea
in Table 7, . 3 oo ' . .- ) ) r
- TABLE 7 ‘ : ' Y

-Tabulation of Textbook Title Frequency by Subject

-

N &
.

quecc . . . Title . ) ' Frequancy
Biology BSCS (Green) 1963 & 1970 8
BSCS (blue) 1968 4
BSCS (yeilow) a 1
Otto, Towle - Modern Biology, 1965 6
Green, Smallwood - Biology, 2968 L . 2
Total Teachers Reporcing . . - 36 -
.afarth Science , . Ramsey, Buekeley et, al, - Wodern Earth Science, 1965 , 4
i McCraken, Delher et, al. - 5asic ‘Earth Science 1964 : 3
ESCP ~2
Total Teachers Reporting. A o : v 19
. P . 3 ‘. ,
lhemiscry Met calfe, William. Castka - Modern Chemistry, 1962 & 1966 .15
Smoot, Price, Barret - Chemistry-A Modern Approach! 1968 ‘ 6
, , Toual Teachers Reporting , ) L ©45
leneral Science Blanc, Fisher, & Gardner - kiodern Science, 1967 N : 6
Brandweiny Stallberg, Bufnecc - Life Its’ Forms & Changen, 1968 . 3
l- . Total Teachers Reporting SN 42
¢« -~ . ! .
. Physical Science Introductory Physical Science Group, 1967 i T 12
i Brooks, Tracy, et, al, - Modern Phycical Science, 1966 - .10
| l Total Teachers Reporting ) . ) 41
‘ - \ ) P
| hysics ) Dull, Meccg}fe. Wiliicms - Modern Phyoica, 1964 1968 o 9 -
| ' Dull, Metecalfe, Willi(m, Modern Rhyoico, 1960, 1963 , ’ /]
Harvard Project Phyoics N b
Physical Science Skudy’ COmmiccee (PSSC) . T
l Total Teachers ‘Roporting Lo . I . . T3
A

@ : .
12, Publicacion Dace of che Textbooks Used t;y Participanta , . :
a I ) (:} .
The approximate mean publicatioli date ¢ the téxtbook mdterinls being used by ,uir« )
'icip;ncs for™ their L’eachiqgnwas 1966, The.mode was &t 1960 alsc. 'lbere were magorialg
I]-:KCeing used, however, that were published in the late 1950's and oné pardcipanc was

[

ic - :n N . . x
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I3. Do Participants’ Classroom Activities Include Laboratory Work? o
« ) L N B

Eight&‘fiye Rercent of tHe participants fncicated that their scudenlo'wpre
provéded with the épportunity to be'involved in laboratory activities, ' :
4 - N . . f ) N

v
- *
. [N

. 0 {
1[4
‘. . [ « '

14, Amount of. Time Provided For ﬁhbora;ory.Activitiest >
: . : L . © ' o
The mean time that participants spent in the science laboratory per class per
week was approximately 56 minutes, This would be the equivalent of about one class -
period per week, Further inspection of the data shqwa'that‘;he time allocated to
'yofk in the laboratory is not consistent across all grade levels and subject matter '
areas., . -] \ : ‘o . .

N . . - .
3
. o}

» Those science courses that were taught primarily at the 7th to 9th gréde levels
spent less time in thg, laboratory per weék than did those taught primarily in grades
10 and up, Whé®er grade level or subject tayght is, the significant variable is not
determined, -Participants spent approximately minutes per\class per veek iy * *
doing laboratory work .with their geperal science students. Physical scikénce classes

_ were notad asfspending approximately 60 minutes per cldss per week (participants i >
. uing IPS were found to spend approximately 120 minutes per class per week). Life >

.

minutes per class per week, v T A

science and ‘earth ‘science courses werq}foun¢ to invplve laboratory work about, 30
2 e e - . . .
Science ¢ourses taught in g}adec 10 gr above abent mpre time in the laboratory
than those taught at lower grade lewvels, Participants teaching biology indicated they
spent about 65 minutes per class per week in the laboratory. Chemistry and physics ., A

courses were found to involve laboratory work agput 70 minutes per class per wegk.

Inspection of the data indicated that there may be a negative correlation between
the number of different preparations‘which a teacher ,has per day and the amount of
time his students spend in the laboratory. This and other points will be pursued in
subsequent analyses, . o * :

>
-

15, ‘Participqnts' Racin;_pf Their Laborétory Facilities (5 excellent to 1 non-.
existent) ST

-

" The mean participant fqtiqg for their school;a 1aboratory.facilities was 3,50
(&.D. 1.23). General Science participants and AYI Biology participants rated their
schools'science facilities somewhat lpwer than participants from other components, It

_may be true that i1f participants bégin to use the laboratory more, their feelings

-
‘ .« -
¢

toward the “adequacy of their present facilities will be less positive,

16, Participants'Rating of Their'La#oratory Equipment and Matgriala ‘ )// T
) (5 excellent to 1 non-existent)’ . - L

The mean participant ratige of their schools' laboratory equipment and materials -
vas 3.52 '(S.D, 1,04), The General Science participants and AYI Biology participants
rated their schools' sciepce equipment and materials somewhat lower than did par-
ticipants in ‘other components, If participants begin to use tlie laboratory more,
thelr feelings toward thg adequacy of their aquipment and materials may .chang?. .

N . .

.
~ 1
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, 17, 'Jo Parcicipania' Students Use A Laboratory Guide? ‘
) ¢ . ‘; ' i . B
) . 5’ .
Approximately 67% of the participants responded that their students 'dd use a .

p laborajory guida., The average publication date for laboratory guides used:by p}!r;(
ticipants’ students was 1966, This fact, plus a.scanning ©of the titles, leads on€
to conclude that the teachers are using laboregtory guifes which accompany their text-
‘bodks, ) * - - ’ !
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I1, EVALUATION OF PROGRAM OBJECTIVES. | _ .

. Anelye'ie end Discussion of the Dect"‘- T . ’ .-
y - . T C e - -
The analysis and diecueeion will be carried on with reference to the percicuLer
area which is being eveluated, ' ] . . .
. . . 7
~N . J . -
A, Subject Matter Compet:ency ] o, ) L.l Lt A -
’ N (3
. The assessment of .participants’ devt..opment i'n subfect matter cbmpetency will be
presenced under the heading of each program componenc. This is done because specific
instruments were enerally used for ‘eack individial component due to the, needs of
the participants’ the nature of the subject matter being studied, The, instrumeats
~ used were generally @veloped by the Coirponent Directors and their staff, The instry- |, ~
ments are directed wwerq assessing qxe sajor subject matter competencies which teachers
should have in order to teach the. Subjecc or aubjecte being empheaized in the pro-
gram component., The inetruments wete edmin eceted on a pre and goic- oouponent Jbasis,
L ) . s .

Lt " Code for Progrem Componen ' a s . '

1l = Sequential Biology Component L . -
2 = Sequentjal Chemistry Component . - = e . )
3 = Unitary CHEMS Componeént ‘ ’ ’ . £ N
.4 = Earth Science Section of the Generel Science . Conponenc : ¢
S= Phyeicnl Science Section of the Generel Science Component ) .
6= Acedemic Year COmonent: .
. . . - —L
1, Biology Sequential Couponeng end Academic }ur Componenc (Biology Sec:ion)

-

>

Ad v hd
- - . - .
: AN
A ~
-
hJ
\]

L 3

~ The subject matter cmpecency of the 99«)?;3:'1 panu entering the Biology
, Sequential Component and the participants in’the logy Section of-thé AYI Com-
ponent were assessed on a pretest, basis using a graduate exam develaped by the U.S.D,
Biology Department, The exam consists Qf 125 L¢ divided in the following sub-
scales (A) Animal Anatomy and .Development, (B) Plant Morphology and Angtomy, (C)
Gene’t*ca, (D) €ell Fhnysiology, (E) Ecology and (¥) General Biology.

[y
4

Table 8 provides pretast dete for the two pgogram compongnts, Posttest data
will be collected as participants compiece theiy respective programs, With the com-
pletion of posttest data, analysis will be made\to determine participant gains “in
subjecc Jatter competency. Individual percicipe\nc 8 pretest ncbres are ‘also used
in determining ereu of weakness and strength so that course work can be preacribed

l Subject matter competency exeminet.ione are presently being developed to eeeeso
the subject matter competencies being developed.during specifio sequences of the
Biology Sequenciel Component. The firgt of these will be me’i to adsess fhe 1972
l' / sunmer sequence.’ ' | . .

)

*, T2, Chemistry Sequenciel and Acldemic Yeer Componenc (Chemiscry Section)

l The dxbjecc matter competency of che new parcicipmts ennering the Chemistry

o Sequential Componenc and the participants in the Chemlstry Section of the AYI.
Componenc were assessed on a pretest basis using a broad chemistry subject matter

' exam developed by the Director of the Summer Sequent:iaI The data from this exam is

. , \ . . f"‘
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) l: béfng analyzed at the présen: time, + With th2 :c;:npletion of pofttest ‘data, analyses
will be made to determine participants' gainz Zn subject matter competency. *
Pl . . N a—
- p— 4

> . Al

TABLL 8 |

V3 .
[

Pretest Means and ‘Standard Ceviations '-‘or‘Subs'éalea and . o,
Composite Scores on the USD Graduate BloZogy Examination ;.

, . [N

N .
-
.
Y

. Biplogy Sequentials. 3Biology AYI Total ~ R
\ . Participants Participants
l ' A (=3) - (2=10) (n=13)
’ “= T
-' | ; e SoDn | ‘; N S.‘Dn_ ‘ ; SnQ-A ! v
4 : :
l' " Animal Anatomy"i‘ ) ‘ ) © g
. | and Development 14,33 °| 0,47 | 12,70 | 2.33 | 13.08 | 2.16
', (20 possible) . - ' . 3 A
N X . ] ¢ . ¢ d 4 !
? Plant Morphology . : ' o R v
$a - and Anatomy 13,33 1.25 10,70 2,53 4 11,31 2,55 ° ;
' - (20 possible) . ' S 4
. ' ’ / . . . |
Genetics 1 . '
' ! (20" possible) U] 11,33 | 0447 11,60 | 1.96° 4 11/5 | 1.74
P Cell Physiology - ' R .
' (20 pcas}ble). ! Iéo 33 ! 1‘025 ‘ 12'030, 1042 l 077 1062 .
Ecology . -~ , . . ' [
(20 possible) 7,33 1,25 | 8.200 | ,1.99 .00 1,88
' | General Biology' . : - '
- | (25 posgible) 17,33 | 1,25 | 15.90 |-1.81 /'16.23 x.80 '
* ' Composite . " y .
(125 possible) 78.00 0,82 71,40 6.93 72,92 | 6,70
l 4 '_—4 2 \‘ . - -
B . a) 1971 Summer §eque'nce' o ) ;
‘l/ The“1971 Summtr Sequence of the Chemistry Sequential was directed at develéping

subject matter.competencies in the areas of electricity and magnetism, inorgadic
chemistry, and dr¥gsnic chemistry. ese were the major emphases,’ but not all
participants were nlfc,essarily involved in all three areas, Instruments wgre developed
for assessing subject .matter competencies in each pf these three arecas arfd admin- o
istered on a, pre-and posttest basis, Information dealing with the inorganic hemistry
area will t}ot be presented ‘due to problems in the collection of the data, /
( - R

Igble 9 provides informetiqn whith shows that the Suomer Sequential participaats
had a low level of subject matter competency in the area of electricity and magnetism
at the beginning of the summer, At the completion of the 1971 Summer Sequence their
subject matter co@petency in tlie area was significantly (p<,00l1) greater,

SRR & T
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2 ' TABLE9

Means, Standard Deviations, and t-Test For Matched Samples Cotnparing
Electricity and Magnetism "te- and Posttest Scoreg

\

-.—-—ﬁ‘
¢

. ’ Vo : Chemis:ry Sequential Participants
. 4
’ " “Pretest . Posttest Pretest-Posttest *
(n=13) (n=13) "
‘ g % ls.o. % |s.o. N t
. \ ~
hlectricity \nd Magnetism
' Examination (poslible score 72) 2,60 1,28 43,50 [ 13,91 8,71% |
Degrees of Freedom ' . . A ¢ . 12
’ . . \ e e
l *t >4, 32 to be significant at ‘the ,001 level .
> . * TABLE 10 ) ‘ .
k4 . . &)L . . )
I . . Means, Standard Deviations and t-Test for Matched Samples Comparing ’
" . ACS Brief Organic Test Pre-~ and Posttest Scores
’ ) - ¢ ’ /
. l s | | |
' Chemistry Sequential Participangs o
: { ' Pretest . ~ - Posttest . Pretest-Posttest ° *
l ' (n=35) o (n=32) - )
. . - ’ L . _ " 4
l //‘ ‘ l X s.D. . x S.D, _ S . - ‘L
: -Test Scores l 18,29 | 9.14. : 38,81 | 9,127 ;-25.214"
Degrees of Freedom ‘ ) ' . "1 3Rk
1 . - —
Ca *t> 3.65 to be significant at the .001 level s
' ;ablg a0 provides :Lnfomcion which shows that the Summer Sequential participantl -

¢there were some people azsessed who were not part of the Summer Sequential Component)
scored significwtly higher (p<g .001) on the posttest ACS Brief Organic Test than they
had on the pretut. _ R .

L. . + Based on the infqrmation available it is reaaonable to assume that the 1971
umme ¥ b/eqﬁence result.ed in Summer Sequential Component participants gaining’
significantly greatetr subject patter cowete'icy in the selected scimce areas em-

r

phaai n v
/'r‘ **’rhe n used for calculating the degrees of freedom was equal to the number 6f matched
pairs, Consequently, it will not always he the same as the posttest n, This

will be true for some ocher tables in this report, but an explanation will not be
provided,. : ‘ . .
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" 3, CHEMS Component

The CHEMS Component \was directed at developing the chemistry subject matter
corpetencies necessary for participants to teach GHEMS Chemdstry, Emphasis was also
placed on familiarity with CHEMS curricular nateria.la, particularly with reference
to laboratory activities,’ , 3 . .

P . ‘

The subject matter competency of the CHIMS .participants was assessed on & pre- o
and ,post- participation basis using the 1968 version of The American Chemical Society -
advanced High School Chemistry Test, Table 11 provides {nformation which shows that
the CHEMS participants initially had a low lLevel of competency in the general areas ~
of chemistry measured by the test, A comparison of pre~ and posttest scores (Table 11)°
shows that the participants had gained significantly (p<.001) in general chemiscry
subject matter-competency by the completion “of the CHEMS Componenc.

.
.

.
l.
l.

)

\ . ~
TABLE 11 . ' :
Means, Standard Deviations, and t-Test for Matched gtnplu Comparing
ACS Advanced High School Chemistry Test Scores
3 . \ ’ T - CHEMS Paninmc-
' a . \_ ' .
Pretest - Posttest Pretest-Posttest .
(n=29) . (e=29) R !
x | s.o. x ']s D. ¢ ‘
Test-Scores , : ,,L:,;! *
: (80 possible) . 11,15 | %,90 - 26,48 ; 9,75 9.68% NV
: ) L7 | eF%
Degrees of Freedom - , g &l 26 \
.\*cs_ RA71 to be significant at the ,001 level - - l

e . , . ‘ |
Based on the infgrmation available it is reasonable to infer that the CHIMS : |
Componenc reauJ.ced in participants gaining significantly greater subject mccer .

compecency in the area of general chemistry. : |

LN ’

4, . Ge(:ul Science uomponenc . . r

~ |

The General Selénce Cox;zponenc was composed’of 50 participants of which 25 . .
worked with Earth Science Curriculum Project (ESCP) materials and 25 worked with .
Introductory Physical Science (IPS) curricular materials, There was a commdn i
mathematics component directed at providing the mathemacics periciency needed |
for working with either set of curricular materials,

v

PR

\




r

S
- »
-

-

- -‘

\

\

petencies necassary for teachers who would teach the curricular materials emphasized in
the General Science Component, Table 12 shows that the Earth Sclence participants had
a significantly greater (p< .001) general mathematics competency at the completion of

the General Science Component, than they hed when they began, ‘

Py

’.

-\

L : TABLE 12

Means, Standard Deviations and t-Test for Matched Samples Comparing . .
USD General Mathematics Test Pre- and Posttest Scores ) . e:
. -
) . Earth Science Participanth
v ’ ! 7 v Y
» « Pretest A ) Posttest Pretest-Posttest
' (o=25) (n=24) . ) ‘

; x| 8.\ 7 % {so. o St ,

Test Scores i - 1 7 ‘
(150 possible) R 87,76 (27,14 113,33118.76 . 8,03

Degrees of Freedom . ‘ ' . 23

*t> 3,77 to be significant at the ,001 level® ~ . . : .

. 1 . ‘ , " . ” . 1
A general mathematics test was develop‘d which uefued he desired mathematics com- |

. - .
s \ »

R TR - TABL1313 _ . . . \

.

. L3

'h%ens, Standard Deviations and t-Test for Matched Samples Comparing
i?‘# " USD General Mathematics Test Pre- and Posttest Scores
® . M LN

- ST y . ' .o
. %‘k"' S \ Physical Science Participants R

o stest ‘ Posttest °~ ° . Pretest-Posttest
. . (0=25) (n=25) ‘

| x | s.D. * | s.p, , t

Test Scores
(150 possible)

106.40 |27, 30 130420 |19,27 C ot 4,33 A

Degree; of Freedom _ - i . ' .Y o 24

*t>3 74 to be eignificent at the ,001 level

.- Table 13 shows that the icel Science perticipante had gained eignificantly |
(p<.001) in general mathematile competency by the completion of the General Science |
Component, '

TN — . ‘ ] ) . o H ) ' . .

The Physical Science participants bsgan the program with a greater mathematics: ( |
competency than the Earth Science participants, (Compare pretest mean Tables 12 and |
13,) Based on the differences betwsen the two groups on the pretest it may be ' |
reasonable to modify the General Science .Component and offer a separate mathematics s
course for each group, Another alternative would be to offer two mathematics courses
and pldce the participants in the courses based on their mathematics competency
pretest scores, v . .

Rd o, . .
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o 55 3.74 to be significant at’ the .001 level

RIC e .

’ 17
r 1 ’ \ . .
A . ‘
a) Earth Science and Physical] Science ?;ubje‘:c Matce;' Conipecency e ' S, 7
3 .
The Earth Science Concepcs and Processes Test was dgvelo ed under the direction ~

of Dr. Victor Mayer at the Ohio State Undiversity for{pse with his NSF ingtitute group.
Permission was obtained to use this test with the‘*Earth Science Seccion of the
General Stience Gomponent. J

,

TABLE 14 o o

Means, yStandard Deviatibns and t-Test for Matched Samples Comparing . _‘
Earch Science Concepts and °rocesses Pre- and Posttest Scores oo

. . CL ‘ Earch Science Participants e ’

= o v . \ \

o/ : PreTest ' Rosttest -’ Pretest-Posttest |

(na.25)' . . . . (n=23) ” i

% s, oL "% |[s.D. S R ' }

. * c - -J . _1

Test Scores ' : , T ‘ |

(40 possible) - 29.64 1 5.01 31.65(4.38 ' 2,.97% |
Deérees of Freédom o ' - S . ‘ Ce 22

*c)'2 82 to be significant at the .01 level

. Table 14 provides information which shows that Earth Science participants had o
significantly gneater (p<. 01) 8ubjecc matter competene¢y in earth sclfence at the . 4
end of the summér program than they ‘had at the beginning. This two point gain may
not represent the actual achievement. The cesc used is being analyzed for possible
modificacibns. ) ) . . b

s r . » .

s The information provided in Table 15 shows that the Physical Sclence participants
had significantly greater (p <.001) subject matter competency at the end of the R
summer program than they did at the beginning. "“The ceiling on this fest was tog low,
c0nsequenc1y, the three point gain is probably not a true measure of achievement.

N 4 ¢ .
Based on the information availdable it is reasonable to infer that the General
Science component resultad in participants gaining significantly greater subject
matter competencies in geperal mathematics and the science areas studied.

4 .

,

TABLE' 15 ‘ L~
S '
. Meags, Scandard Deviations and t~Test for Matched Samples COmparing
S ) Physical Science Test Pre- and Posttest Scores ,
. - _ .
Pretest . . Posttest - Pretest-Posttest
' (n=25) LN 1. (n=25) . N
' % | sl X |s.D, ' t
Test Score ' : ' e Ts I
(22 possiblie) 16.56 | 3.42 ) 19+ 56{2.47 5.33*
Degrees of Freedom . . . . ) 24 |

.
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E.' Insf?ﬁctiénal Activities .Which Participants _Feel Should Be Used and Those
« They Do Use For Fheir Instruction { .
' ~

1. Classroom and laboratory activities which participants feel should be
* used for science instructfbn. . . ‘

“Each participant responded to.the Science.Classroom Activitiés ChecK®st:
Tgacher Perceptions (SCACL:TP) pre~ and post’ program partlcipation. This instru-
ment ig directed at determining the nature of the sclience classroom and laboratory .
actiyitles which the teacher féels "should" be used for ‘'se¢ondary school science i "
instruaéibn. The checklist is scored according to whether the teachers' responses . .
are correct in terms of the nature of. the activities which are thought to:best ¢ _/;
implement the overall pbjectives .of science education. The SCACL:TP is divided
into seven subscales which are (A) Student Classroom Participation, AB) Role of

.the Teacher in the Classroom, (C) Use of Textbook and Reference Materials, .

scienge education actijraéesrsand in general, they maintained this agr

(D) Design and Use of Tests, (E) Labpratory Preparation, (F) Types of Laboratory
Activities, and (G) Laboratory:Follow-up Activ1ties.‘

|
|

|

¢ ' 1

\ . ’ |
|

|

|

#

Tgble 16 provides SCACL:TP pre- and posttest means and standard deviations for
each component and for the total program. Posttest data will be collect\o on all ° \\\\\
.

. the otherégomponents as the participants complete them.

Table 17 provides information which shows that the CHEMS participants' \SCACL TP |
posttest mean composite ‘score was not significantly different from their mean oo
pretest score. CHEMS participants' scores on Subscale F (WRes of Laboratory *
ACtiVitipZ) did show a significant change from pre "to post (§\<“05) The change '
was toward the direction of lower ,scores on the Subscale and would indicate that
participants felt laboratory activities ghould be more structured and les
The CHEMS participants, however, entereg. tlie program in relativel}\§ood ag
with educators as to the types of activities which should be used fox impl
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*%* The posttes% has not

l - 19
\ ) TABLE 16 »
' Pre- and Posttest Means and Standard Deviations For Subscales '
N aéld Composife Scores on the SCACL:TP' By Separates@rogranm v
' ) ) ‘ Components \and Total Program ° .
I ~ . i \ .
1 2 3 4 . 5 6 7 . Total
4 (n=3) (n-13) (n=29) _(ng25) _(n=24) _'.(n-10) _(n=10) (n-114)
l X S.D.¢ X s.15. } X 8., X \SD.gy % S.D. %X S.Dyy x S.D.y ¥ S.D.
CEL:TP ' i P ‘
Sujptest A’ l . g _‘ . 4 ) \ . \ |
priltest 8*| 3.00 0.00 | 6,69 1.07 |{ 7.45 0.67 {6.92 417.08 1.04Y6.70 1.10}7.00 0.77 {7.08 0.94
\ \L ' ‘ . . \
est A - : B . ) ’
itest 8 I**x I I I }7.281.11|7.13 0.8(}\ 7.33 0.85}- I I I .1 7.25 0.95
( T - . IS " ’
Subtest B ‘ . S | |
Priffest 9 | 9.00 0.00 | 8.23 0.89 | 8.14 1.04 | 8.04 1.00 | 7.75 1.33| 7.90 0.70{ 8.20 0.75 | 8.05 1.05
ubté’s*?‘ B - L ' c
test'9 | I I | I I [8.340.8[8.130.85(8%20.91| I "1 ‘1T 1 [8.300.87
uiest X \kg)‘.’% 6 85 0 95.(7.28 0.94 | 7.04 0.77 | 6.79 1.32| 6.80'0.87| 6.20 0.87{7.03 1,00
Sultest C » o SR / a . i x r{":‘f
Posttest 8 I I I A 7.28 1,05| 7.09 0,97 | 7.38" 2904 I I I I 7.25 0.9%
. ' <. : .
b est D * . ‘ A , . . . (;
Pretest 1.1{10.00 0.82*.'9.85 1.03} 9.72@1,.11 8.76 1.3949.67 1.25 9.20 1.40 10;10 0.94}19.51 1.29
" . . b4 ! ' . . N - i
Sulikest D . ’ ] ) 2] '
test 11/ I T | Iv I |9.451.3549.001.10/9.830.9% I I |.& I 9.431. 22 .
- [4 - e .
S est E . } : . . ‘
6.33 0.47] 6.62 1.50; 7.00 0.83 { 6.04 0.96| 6.71 1.43| 6.40 0.80} 7.20 0.75 6.63 1.15
. ) N - '
tesk\ I I I I 6.86 1.33] 6.96 1.04 yl'o.% I I I I 6.84 1.17
N .
Surest*F ‘ ‘ ] .
P‘est 9 | 8.00 0.82| 8.00 1.04} 7.66 1,03} 7.68 1.16| 7.29 1.34] 7.20 1.60| 8.20 O.R7} 7.64 1.21
Subtest F . . \ - \
P*testﬁ I I |1 I'|7.17 1.68] 7.87 0.99} 7.79 1.26| I I I I 7.58 1.41
. A
Subtest G _ C .
P\iest 7] 6.330.94| 6.08 0.73| 6.31 0.79| 6.24 0.65. 6.46 0.82| 6.40 0.82} 6.90 0.30| 6.36 0.76
Subtest G f‘) ¢ . ) .
Pogrtest 7.{ I. ' I I I.|6.500.91} 6.61 0.57} 6.54 0.64] I I I I 6.55 0.74.
Composite . . g * ‘
Prgtest 60 {55.00 3.56{52.31 4.05 53.55‘;3,97 50.72 3.92151.71 6.41{50.60.4.90(54.80 2.75(52.29 4.80
CIosite o ) © . :
"olittest 60] I I | 1. 1 |52.66 6.15(52.78 3.71154.00 4.38| I I 1 I 153.12 5.00
EKC * N‘mnhpr nocsihla -

an Y

been’ édministerea
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" . ‘ TABLE 17 - ° .ot -
: . 4 ’ L]
t-Test for Matched Samples Comparing Science'Classréom Activities,
Checklist:’ Teacher Perceptions Pre- and gosttesc.Scores

|
\
|
\
\
. . , ’ . . '
- Component Component ~ Component .

' . 3 i - .5
> [ \}l : ‘] ' vt . .
¢ Subscale B . - le100 b c0.75 | - 2.33% | 4
t Subscale C . 0.00 - 0.00 . 2,35%%
't ‘Subscale D -1.61 1,00 0,66 A
- ' - . RS
t.Subscale E e -0.47 4.53%% 0.00 |
- v - . \ - i
t Subscale F - | -g.09% |\ 0.89 1.60 ;
* t SugscalgG ‘ 0.53 '\ 2.08%% 0.40 }
. . ’ \ ‘ i
t Compdsite ST -1.13 2,724 || 1.80 |
. 4 \ 1
Degrees of Freedom ' 28 22 \ ZA }
*£> 2,05 to be significant at the .05 level \ ‘ , g
#%t%S 2,07 to be significant at the .05 level ° | . -

. T‘ Earth Science Section of the General Science \pomponenc did demo&ns rate signi-
ficant change (p <.0#) in their views of the classroom activities which shpuld be used \
for science instruction (Table 17). The change was CGYard higher scoreg. An ahalysis
of the subscales, revealed that most of the change was in Subscale E (Laboratory Pre-
paration) and Substale G (Laboratory Follow-up Activities). The scores indicate a °
change on the part of the participants toward more open investigatory cyﬁgs of laboratory

activities and follow-up. . \
. ) g ) \ : ‘"
Table 17 provides. information which shows that the Physical Science pagcicipanta' '
(General Science Component) SCACL:TP posttest mean composite scores were not signi-

ficantly different from their mean pretest composite scores. Subscale anafyses reveals,
"however, that they did demonstrate (Table 17) significant pre-posttest changes on
Subscale B (Role of the Teacher in the Classroom) and C (Use of Textbook an¢ Referente
Materials). The scores reflect a change on the part of the participants toward a class-
room with more student participation, less teacher domination, and one in whifh the
_students are encouraged to go beyond their ~extbooks in seeking information. . \

Inspection of Table 16 leads to the conclusion that all of the participanc& entered
.the program in generally good agreement with science educators as to the type of class-
raom and laboratory activities which should be used for science instruction. The pro-

gram components contributed positively in several areas toward strengthening this agreement.
k!

¥
Y -

2. Classroom and Laboratory Activities Which Participants Do Use For Their -
/  Science Instruction ' ‘ . : L

The types of/ classroom and laboratory activities which the Comprehensive Program parti-
cipants do use for séience instruction was assessed using the Science Classroom Activities
. Checkl=st: Student Perceptions (SCACL:SP). The SCACL:SP is a parallel instrument to'the |
SCAQ}‘TP dfscusszé\previously. The nature of the activities the studént perceived thelr

Q ‘achers-to use was assessed\giiiiifs to their teachers' participation in the Comprehenadve

< - - . -
“
L] * .
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Toxt Provided by ERIC
\




v

‘

C.

(n=3)
S.D.
X .
TS Subscale 1l
.PIRtest 13.67 1.25

TOUS Subscale 1.

. |
Tis Subscale 2
PMetest ° 13.33

1"8 Subscale 2

Posttest I,

_1'45 Subgeale-3.

* Eal

ttest I

Pretest 15.00 2.94
I'JS ubscale 3

P sttest' 1
l!S_:j&%onposite**

I\t‘e\st 42.00 4.55
IS Composite**

I

PR '

Understandfng of Science

. ”~

2 3
'(n-_ls)'* (n=29)

& 5.D. x S:D:
;5.85 5279 13.90 i.79
| i I ia.g8.1.82
12.92 2.09{12.93 2.03
o -
I- 1 |13.17 2.17
16.92 2.7616.10 2.75
16.31‘2.60
42.55 4.89
43.76 5.35

* s

€

PrOgram and will be assessed again after >Yogram participation.
sqgres are being tabulated at the present time.

TABLE 8

4
(n=25)
S.D.

X

12.52 2.45

L]

13.35 2.33
il

12.44 3.16

4

12.65 2.46

7

14,20 3.20

14.57 3.44

39.16 6.62

40.57 7.11

b

B4
!"

¢

5
(n=25)

X S.D.

.

13.36 2.41

o

13.92 2.10
11.76 2.58

12.80 2.10

15.52 2.80
16.40 2.37

40.64 5.76

4

)
(n=10)

X S.D.

13.20 1.60
[

13,20 1.17

16.40 3.07

42.80 4.94

43.12 5:69

21

. Each participant responded to the Test on Understanding Scienﬁe (TOUS) bott
previous to program parqicipation and at the completion of the program.
TOUS test is divided into three subscales which are (1) The Scientific Enterprise,
(2) The Scientist and (3) Methods and Aims of Science.

.The

5

- \ . M
Pre- and Posftest Means and Standard Deviations for the,
;TOUS by Separate Program Components and Total Program

3y
(n=10) -

x ' S.b.

14.00 1.48

14.00 2.41

b

17:30 2.83

45.30 5.50

-
N

13 ﬁ8 2,10

12200 2.25°

The pre-program

Table 18 provides TOUS pretest and posttest n§1hs and standard deviations for
" each component and for the total program.

’

» Total
(nfllS)

's.D.

3

x

) ]

.

13.42 2.18

’

v

12,70 2.25

-

15.76 3.07 '
15.82 2.93

43.69 5.81

|Isttest I ,

e

* The posttestﬁzks not .been administered

24

5\

\

** Poggible 60 points

\

' 42.60 6.18 |
Y
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- showed significant gains (P £.01).

22

The composite mean of the precest scores for the parcicipants that have conpleted
components (CHEMS and General Science) is 40.78.. A comparison of this TOUS mean pretest
score to Table 19 indicates that the participants in these groups, on the average, ranked

" at about the 87th percentile when compared to the 1960 national sample of twelfth grade -

42.60. This indicates that after having completed the program, the participants, on the

|
|
students. The post-component composite scores for these same groups have a mean of
average, ranked at the 93rd percentile when compared tq the 1960 national sample of

-twelf'h ‘'grade ‘'students. Probably the most meaningful aBpect of this comparison

1¢ that the participants ranked above the $Jth percentile when compared to a national

sample of twelfth grade students.f‘ ‘ - . :
- . . .

. Further study shows that all components demonstrated gains on the TOUS when pre-

component and post-comporent gcores are compared. Table 20 provides {nformation which

shows, however, that only the Phyaical Science section of the General. Science Componenc .

v

The need for furcher*norma;ive data and more study in.this areg.is evideﬁt.?\'\
Whether the réason for lack of significant growth is dué to a good tnderstanding of -
science on the part of participants when they enter the program, or whether we need to
modify some components of our program to facilitate growth in this area is not clear
at this point. It i8 clear, however, that parﬁiclpancs in all components are showing
a somewhat greater understanding of science measured by this test at the complecion of
the program components. .

Y

-
{ L

; TABLE 20
\ . J ’
t-Test For Matched Samples Compdring . N
TOUS Pre- and Posttest .Scores
. . | ‘ :
t .for [ t for t for t for Degrees
. Subscale 1 Subscale 2 Subscale 3 | Composice of
v ’ ' . _ - ' - | Freedom
Component 3 1.36 80 38 1.56, 28
Component 4 T 1,75 .63 i..OBJ 160 22
Component 5 \ Lo one8 | 2.0 2. 24k 3.40%% | 23

! \
\ . . N ’u
* £32.05 {:o he significanX at the .05 level

' N \ . : ‘
*% £352.07 to be significant at)the 0521eve1* L
\ “ . /‘.
Posttest dat will be collected on the other components8 as they complete their

program. able 1 : provi ezﬂggz;eocile ranks based on a nationwide sample .
of 3009 public and privaté school stude tested 4n OCtober, 1960 (Chis is the
only normative datla of vhich the author 1s’ aware). .

© -
\ | \‘ | ‘ '

a

'
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» : TABLE 19’** 3 s B
TENTATIVE NORMS —- Test .on Lnderstanding Qéience (TOUS)

Percentile Ranks for’ Hz.gh‘ School Studentsﬁ

TOUS ' .

>

Based on a nationwide sample of 3009 public and private school students tested ih October 19N,
The means and standard deviat}!ons are based or. 2930 of the "3009 students 9th Grade, 198 stu-
nts; 10th Grade, 1055} 11th, Grade,- 985; 12th -Grade, 742.)”\

rhigures for Grade 9 shou'd be used with caut.Lcn, aince they axe based on a relativelv smal*
sample group. &

I- O m from TESTs ON UNDERSTANDING ?CIFNCI‘, ‘ianua fot Administering, ?cortng. and Interpreting

[KC;, Educatipnal Testihg Seryice, 1961 ) ' \

l S _\ ) 4 _ ¢ o QR e N » 2 ’

Fulr

r

- Total’ Score Grade 97 jGraée 10 Grade l-l" ¢ Grade 12
I 48 - S LT 99
L A U -9 ’ :
.46 | 99 g %8 : 98 .
A5e . o . % 97 96 . o
. b g , .+ 98 . 9% -+ - 95« .
wus. T . coL 97 - Lt e 9% 93~ -~ . T
l .. 42 Ca 9, - Oﬁf g% ¢ 92 - 90 o i
. 41 99 - _ 96" . “uf A0 .o+ 88 . .
P40 98 D92 Ty ey 85
l C39 97 .91 SR : 82
38 9% 89 .. 81~ 4 . 78
37 .90 86 C .78 S ) P
l 36 85 84 . 7% - 69 .
S 35 81, 81-. . 69 - 63
L3 o 75 - .oon Y T 59
l 33 69 72 58 © . 54
: 32 . 6k 67 . .52 C 47
) Y . .58 - 63 . e .46 g ES B
l‘ el 30 S 52 ' 58 | - L E el S |
L T29 S 52 B g .3
. © 28 38 46 S R . R
" 27 .32 40 , 28 T S
26 ) .27 36 Y S B
: 25 NN 22 : 32 .t - a8 ' 6
' 24 17 28. T.o1s . 1l T
.23 ;S/ 12. 23 . Coo12 Lo« 12
22 - 0 - 19 B 9
B 2 R B 7 7 ‘ , 7 '
: " 20 7 % 14 5 o .5
P . . . ‘ . . ,' » o ’1 .. "
19. T 6 11 ~ 4- 4 o
l L 18 . 4 ‘ 8 . 2 3
17 7 - : 2 .-
: 16 2 5 , 1 - | :
' .15 4 1
, 14 3 ' .
13 X © 2 _ ,
lue'an Score 29.47 28,58 ¢ - . 31,57 32,25
Standard Deviation 6.03 A 7.66 - 7.02 K 7.38,
Number of Students 198 ¢ - 1086 .99 : 753




‘D:  Attitudes of Participants and Thei¥ Students

1: farticipants

Attidudes toward several aspects of sciénce were and are being assessed using the
Semantic Differential Test in Science deveﬁgped by Dr. James Gallagher at the Educational
Research Council of America. This instrument was developed for use with the Test Every
Senior Project. The Semantéc Differential Test in science was used in assessing the
attitudes of Comprehensive Program_participants both pre-' and post- program and for
asseqsin&,the attitudes of" the participants students.

.
.
; .
L]

1
L

" The concepts evaluated by teachers and students were (1) Social Studies, (2) Mathe- |
matics, (3) Science, (4) Science Teachers (by students); Science Teaching (by participants),
(5) Teachers, (6) School, (7) Laboratory Work, (8) Scientists and (9) Myself. ' These i
nine concepts were evaluated in terms of gixteen bi-polar scales. The bi-polar scales |

were classified into-four categories - evaluation, potency, activity, and personality.
A five point differential was used on all scales. . "
Y
LS

Student and teacher responses to each’ of the semantic differential concepts were

assigned integral values ranging from one point for the,least favorable response

(e.g. bad) to five points for the most favgkable response (e.g. good). Since egch of .
the categories, evaluation, potency, activity, and personality, was comprised of four
3 bi-polar scales, an average score for each category was ‘determined for each individual.
Mean category responses were calculated for all the students of any one teacher: Thus, .
on each concept,»a teacher (participant) and/or his students received four scqres ransing
from one to five points one scdre for evaluation, one for potency, one for tivity, and
one for persomality. This was, and will be .done on each participant previous to participa-
tion in the program and at the ‘completiom of participationm. Croup means were calculated
for each Program Component. Follow-up data will also be collected on participants and
their studenxs. . e ‘ T ‘

. .
9 - e . ’
1

w -

X

»

For. purpose of ' this Yeport the four concepts evaluated were (1) Mathematits,
(2) Scie&ce, (3) Science Teaching, and (4) Laboratory Work. " - -

-

‘ . TABLE 21 ,
1) v b . ’. IN
Means and StandardﬁDeviations for Semantic Differential Pretest Scores: - . .
Math&matics _Grouped by Program Component - 2 T -
. " Program Components - - S o .

' - . .
' .

.

« . . s
+

1 2 3 t 5 .6 .7 " Total
(n=3) (=13) s (0=29) = (n=24) (n=22) (n=10)  (a=10) ' (a=111)

- O aN N BN mm S = mm

‘i 1f‘r- P
»
-
L]
.

x (‘ x |s.0. x |s.p.|'x |s.D] x|s.pJo % |S.D.| ™5.D.

’Elluation 4.17{ 47| 4.36 | .32 | 4.29 .60 [4.29] .50 4.36] .53 | 4.05 | .60 [4.471\\36 | 4.31 [ .03
| . . ' T . ‘. ’
Pggency 2.50[0.0 % 3.31 .53 |3.34 | .47 |3)20| .50 | 2.95] .36 | 2.85] .42 13.20] .77 |%3.15 | .53

. " ‘ N
| ] ; : -1 .
‘Activity 4,08 W42173.77 (;;9 4,00 |.,53 3.91;:y66 3.57| 67| 3.97 .38 L4.00 .39 _F:p7 .60

r} N

Plsonalit:y 3.00|'.35 | 3.06 | .36 [3.14 [.30 [3.23 .47 [.2.95{ .37 [3.15 | .39 [3.27] .44 |3.12 | .40

. ’ ) |
N v S 'y -~ R .
R . .-! - £ ¢ 2/ f ‘ 1 !
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, vy TABLE 22 . . SN

’

Means and Standard Deviations For Semantic Differential Posttest Scores:

© Mathematids Grouped By Program Component ., T
é » t . A .

Program Components

/ L1 §) 30 4 , 5 ‘6 7 | Tota
(n=3) , . (8=13) © (nx29) *  (e=26)  (@e27)  (@=10)  (oe10)  (nel11)
A ' ! . .
L. -— — — - [ ¥ — . —-— p— ’
i x {§.p-1 x tS.D4 x |S.D.{ x |S.D. ) ’x/ S.D.{ x |S8.D. | x .D.}] x |s.D.
j " T , 7
z\lmauon RER L I | I |4.30(.60 [4.25].58 |4.3|.71 |'1 | 1 V"1 14,30 | .64

Y.
3
H\H
1

I~ ] 1 | '1°{3.20].55 {3.17|.40°|3.05Y .47 |. 1 | 1 1 13.17] (48
1 | 1|1 [3.8].5004.00].55(3.67].70] T 1 | 1! 1 |381].61

I I | 1 [3.06{.21{3,10{.511{3.19].66 ) 1 | 1 1| 1 {3.11}.50

* I=Program not completed as yet

Table 23 provides informati¢n which indicates that CHEMS parcicipanc accicudccﬂcoward
mathematics changed significantly (P<L.05) in the accivicy category and approximated
significant change in the pdtency category. Comparison-of Tables 21 &nd‘22 indicates
that these changes wére toward participants expressing generally lower attitudes toward
mathematics. Further study will have to be made to determine if supplementary work in
mathematics is needed as'a part of the CHEMS Component.

Table 23/provides -information which indicates no significant change in Earth Science \,
participants' attitudes toward mathematics at the tompletion of the Gemeral Science .
‘ Component. Prétest subject matter compecency scores indicated that grouping the Earth
cience and Physical Science Sectionsd might be‘appropriate. The effect this grouping
ight have on attitudes could be very interesting.

&
Physical SC\‘ﬁzce ﬂrcicipancs had significancly (P& .05) changed cheir attitudea ;pvard
.mathematics by tie completion of the General Science Component (Table 23). This change
was significant (P<£.05) in three out of four categories. Comparison of Tables 21 and

22 indicates that these chianges were toward participants having more positive attitudes
toward mathematics at Ch;e completion of &he Genera Science Component,

.
! ' .,
¢ . . - .
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A TABLE 23 IR -
t-Tests for Match Pairs Comparing Semantic Differential: ,
_ Mathematics Pre~ and Posttest Scores Grouped By Program Component j
i . Prqgramlcomponent /
: pooAr B ) Lo e
' } v li . 2 ',/' 3 '4 . 5 6 7 ¢ r
. ‘t t t t t o4t t
. Evaluation I* . I 0.00 0.22 | 2.43%% I fy o
Potency 1 I 2,046 | 0.24 |"2.32 /’»}\ T
Activity 1. 1 2.26 | 1.27 | 1.66 |1I 1
Personality 1 1 1,16 | 1.31 | 2.58%%N 1 S
. * Degrees of Freedom I I- 27%% |, 22**t 23 1 I
' N . E B L .
¢ L | = Program not completed as yet R
‘ %% t > 2,05 to be significant at the- .05 level J
*% ¢ 52,06 to be significant at,the .05 level , ° \
'b. ‘Science ‘ = 3
= - TABLE 24
. R R N * . ‘
, Means and Standard Deviations for Semantic Differential Pretest Scores:
Science Groupéd by Program Component e ,
/ .
' Program Components r
. , . A
1, 2 3 4 5% 6 7 Total
(n=3) (n%13 (n=29) - (n=24) {n=»22) (n=10) (n=10) ©  (n=111) .
- . . : \ . Ld " -' 7 . .
- x S.D. x S.D. x *3.D. ®x S.D. x S8.D.j x S.D. x S.Dz x S.D.
6.§3’ ;12'/&/75 .33 14.68 .31 [4.67 .42 |4,74 .28 [4.75 .35 [4.72 .26 |4.71 .33 ‘
3.00 .41 N3.38 .50 3.53 »55 |3.47 .54 |3.26 57 |3.07 .37 {3.35.:.78 {3.38 .58
’ BN B . -7 ‘ ‘ . '
3.91 .51 [4.07 .51 [4.31 .42 [3.78- .77.1.3.86 .74 4.00.{.32 L4.45 .46 14,04 64
3 e c g . . I AN ) ~ |
3.33 .12]&3.36 .48 [3.45 .57 13.56 .57{3.31 .50 3.57 ".45.]3.60 _:61 3.46 ,.54 1
‘ - P . . ). - :
. p . a . ) DY ‘
\ P 3
o¢ . ' ..,' ! ., L “ ) ) by j
. \ .. ! w
:) oo //// -« 2.
SR P S
. A ¢ P \‘ ) : . .*
29,
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. . , - TABLE 25
I Means and Standard Deviations for Semantic Differential Posttest Scores:
! / _Science Grouped by Program Component
' Program Components - /
r 1 2 3 4 « 5 6 .7 Total
| @29)  (=26)  (nm2?) (n=80)
X S.D.g x "X "SD,_ x S..;x /SD,yx S.D x S.D.

E'luation I*
P?!ency I I |1
Alftivity I I I

P'sonality I 1 I

14.58 .47 (4,68 ,35 |1 - 1 I I 4.66 .39
3.45 .49 |3.42° .68 1 I I I 3.42 ,60

4.04 .50 (3.99 .64 |1I I 1 I}4.03 ,60

3.42 .58 [3.49 .70 | I I |1 L1341 .60

+

* * I = Program not completed as yet
Tal;le‘ 26 provides information which {ndicates that all participants entered the Com-
prehensivé Program with fairly positive attitudes toward science.

Information provided in Table 26 indicates a significant (P <.05 level) change of
. CHEMS participants' attitudes toward science (activity category) by the completion of

the Component. Comparison of Tables 24 and 25 reveala generally lower attitude scores
toward stience at the completion of the component. The depression of attitude séores
however, generally was not significant,.. Participants completing the program revealed a
generally positive attitude toward science, but the indication of decline will be
scrutinized to gee if a problem exists. !

The Earth Science participants.had changed their attitudes significantly (P<, 05 level)
toward science (activity category) by the completion of the component (Table 26). None of
~the other categories Showed significant change. Comparison of Tables 24 and 25 reveals
that the change was toward more‘positive attitudes in the activity category.

The Physical Science participants had not changed their attitudes significantly .
(Table 26) toward science at the completion of the General Science Component.,

’ .

, TABLE 26 -« . . . :
t-Tests For Matched Pairs Comrparing Semantic Differential' . ‘

l Science' Pre~ and Posttest Scores ‘Grouped by Program, Component
—ife— . * : 1
’ . Program Component ‘ .
1 |.2 3 b 5 71 6 7
I ' ~ t t t t .t t t
. Evaluation I* 1 0.35 ]0.37 {0.89 | I 1
l & Potency I 1 1.56 {0.53 |0.00 | 1 1
' . . , *k AR .
e Activity : I 1 2.32° 12,55 {p.21 I I
] . -
l~ Personality - 1 1 1.06 10,73 2017 | 1 I
' < "~ . Degrees of Freedom I 1 28%% [ 20kkk [D3hAk | I

. r Q" = Program not completed KX %2.05 to be siynificnnt at the .05 level
EKC'*::Q 07 to be sienificant at the .05 level

, 30 | L
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c+ Science Teaching( .

TABLE 27

~

Means and Stan,ﬂard Deviations for Semantic Differential Prétest Scores: *

l Science Teaching Grouped By Program Compopent

L4

. ' Program Componenfs
5

B 2 .3 4 6 7., " Total
(n=3) (n=13) (n=29); " (n=24) (n=22) (n=10) (n=10) (n=111)

1s.p.] x |s.D.] x |s.D.

]|

¥ lspsl 5 Is.pd ¥ Is.p X Is.n] X |s.D.

uafon | 4.17| .42 7;75 .39 | 4.64 | .34 |4.48] .59 (%:66 | .38 [4.70 |.46 | 4.72 .47 |4.62] .45

]
Potency 2,92} .31 [3.46 | .46 | 3.35 (/1:6 3,24 .49 3.09 .33 [3.27 |.58 | 3.471 .50 |3.28 .4

Ac.,vicy 4,08] .31 |4.29 | .41 4.18P.48 {02! .65(3.941.63 |4.27 |.38 [4.40] .30 | 4.24 | .54

Personality | 3.67| .51 |3.79.|.64 | 3.68| .65 [3.81| 274 | 3.52| .68 {3.95 |.64 | 3.97] .54 [3.74| .68

TABLE 28. . : K

I | /
' ) Means and Staﬁdard Deviations f“ér Semantic Differential Posttest Scores:
. ' Science Teaching Grouped ?y Program Component . l
' Program Components . _ . - .
L ¢
' , 1 2 3 .4 5 6 - 1 Total
' - (n=29) . (n®24) - (n=27) ’ (n=80)

l s lso.l % |so % lsm T lsp] x|sp| % {s0] % |spl x[s.D.

Evaluation | . I*| I . 1 / I |4.65].53 |4.66]| .43 4.63 | .48, I I I | X (4.64 .48

Pa}ncy A ot | 1|1 |330|.e7|333].ssf322]62| 1 |1 | 1|1 |3f28].55

Activity | I | @ |'T |1 |4.19|.58|4.08].5114.09 (.50 | T |1 | I | I f4.32/.53
C . . .
?el_onality t |1 | 1 {1 |353|.68{3.831.64{.362(.65]| I |TI { T | I |3.65|}67
. . - ' : s . ‘.
< ' A ‘ . L
I)*I-Pr,ogram not completed &s yet . ‘ . ’

Table 29, page 205, pr/ovidu information which shows no significant changes in attitudes

1 toward science teaching Ky participants in the program components. The participants came
into, the program with vexy positive attitudes toward science teachdng, and left the program
with very much the same attitudes. ' : ' -

o
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= TABLE 29
t—Tescs For Matched Pairs Comparing Semantic Differential: Science Teaching
. Pre-' and Posttest Scores Grouped By Program Componenc
Program Component f;
1 2 3 4 5 6 7.
' “t t t t t t
Evaluation I* I | -0.09 | 1.92 ~0.13 I I ‘
[ Potency 1 L 0.83 | 1.36 -0.48 1 I
/ e
Activity I I |'-0.07 | 0.79 0.82 I I
Personality I’ I 1.31 | 0.16 -0.20 I 1. |
Degrees of Freedom I 1 28k% | 22%rx | 23mmx [ T | 1
% ‘ —_—
* I=Program not completed as yet .
X*3t 2,05 to be significant at the .05 level
kkk3t 2,07 to be significant at the .05 level B
{ . .
d. Laboratory Work . ' - )
r TABLE 30
. Means and Standardnbeviacions for Semantic Differential Pretest Scores:
ab Work Grouped by Program Componenc
Program Components
1 3 4 5 6 7 Total
(n=3) (nyi3) (n=29) (ne24) (n=22) (n=10) (n=10) (n=111)
, 1 , * .
- X s..| x {stp.| x(s.b.| x |s.bf % [s.p. *x+|S.D.| x |s.D.
4.50 1.36 {4.68 | .44 |4.46 | .78 | 4.59 .25 4.57 | .51 {4.67 |.32 {4.61] .54
. : .
3.00 «54 Y3.22 .26 [3.03}.53 13.03 ).31.13.00].43 |3.35 |.46 }3.13| .43
.17 49 14.46 |.70.14.07 | .65 14.09 | .51 |4.35]| .42 14,32 |.46 [4.24 .60
N . ll .
3.7§/ .41 {3.50 |.60 [3.50 t.56 |3.56 +69 |3.50 },53|3.50 | .51 3?&{ .58 |3.54) .59




TABLE 31

Meéans and Standard Deviations for Semantic Differential Posttest Scores

-

Lab Work Grouped By Program Component °

-

#rogram Comp:ngntf,

R

N

.

s

Total .

1 3 4 5 7
(n=29) (n=24) (n=27) (n=80)
% [s0. | % |so| ¥ [s % {50 F|s0.| % [s0.] ¥ |$0] %
Elluation I* | 1 I | I |4.61].44}4.56|.51|4.52| .42 1 1 I |1 (4.57
Rarency r |t b1 [sasfalsaelsrlsae) e | 1l 11 {se
Alivity T |1 |1 |1 4225040566 42256 1| T [T |1 [420
sonality 1\ I |1 |1 ’3231 .52 3.‘42. .57 13,58 .64 I I 1 h: 3.43

* I=Program not completed as yet:' *

- . ] \
4 . e

No significant changes (Table 32) in parcicipanc attitude toward laboratory work ,
were found when pre* and posttest scqres on the Semantic Differential test in Science
were compared. The ‘participants entered the program with positive attitudes toward,
laboratqry work and these attitudes apparently remfined very positive.

o' N : N . .
TABLE 32 ° - e ? B

t-Test For Matched Pairs Comparirg Semantic Diffé?qntial: Lab Work"
-Pre~ and Posttest Sceres Grouped By Program .Compenent

t
»

: . . .+ .. Program Component
é. :

T
1
|
|
|
.
1
i
1
1
1

SRR 2 3 4 .5 6 ?
L ot t t t t 1t t .
Evaluation I* I | 0.69 0.72 | Qy49-] 1 I
* ) ) - @
Potency S 1} 1:26 | 1.07 b4 | 1 | I
Activity Sl 1 | 1.8 | 1,06 | 0.94 | 1 1 kA
R . . i R . [ 1‘
Personality I ¢ I 1.53» 1.17 | 0.18 I I
Degrees of Freedom | I °| I ~| 28Nk | 21axk | 23kkx | ] I o
, , _ _ 1
: * I=Program not-éompleted as vet . N

T *% t 3,05 tq bg significant at the .OS‘Ievel

k% t 2.07 to ﬁe significant at the .05 level

hE]
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2, Participants' Studentg Attitude Toward Science

‘The attitude of participants’ students were obtained on the same concepts as those

discussed for the participants.

data will be.compared to that collected prior to the teachers' program participation.
g N

-

3

This data is presently bBeing processed. Follow-up

The first follow-up data will be collectec iIn the Spring, 1972,

»

* !
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I11. PROGRAM PROCESS EVALUATION

v

-

-

-
¢ ' .
.

A Series of questionnaires were devEYoped which obtained information relative
to ‘operation of the overall prograk and relative to the specific components.
Information will be presented and discyssed relative to the total program
operation, but will also include discussicn of specific components gs it is needed.
This informatioh pertains to all program components except the Academic Year
Institute. ' (This information has not been collected from the AYI at this point.)

Data was collected from beginning sequential participants (N=12) and those
completing sequential programs (N-B)Leﬂltewas also collected from all participants
in .unitary components (N=78). The total number of respondents that provided data' e
for this section was 98. / o
. » . . -

<A. Information Prior to Arrival in'Vermillion
, 1. Sources of information about program at 0: S D o -
Approximately 537 of the participants received their information concgrning
the program from thé brochure sent out by the University. About 35X received
their information from the NSF brochure. The rest” received their information from
previous participants and other miscellaneous sources. - o

»
N s A -

2. Number of institutes applied‘and;acceptanées v
Co - ' T e N -,
*“ The mean number of institutes;applied to by.participants was approximately
five. °The mean-number of acceptances received was two.

-

.

, -
’
l M | I - I I I
’

>

-

2

s, Reason for chopsing U.S.D. ' oL _ .
The two primary reasons for choosing U.S.D. were the University's geographic
proximity to their home and the nature of the programs being offered.
L L]

%. Adequacy of information for making judicious decisions about the institute

Ninety-six percent of the participants felt the information provided them was
adequate. . .
c - o K M . v -
5. Adequacy of information after accepting’ institute, with particular ref-
erence to housing, the community and the University
. . /
Approximately 707 of the‘participants felt adequately informed about housing.
- Although the questionnaire solicited specific suggestions for improvement and
none were received, attention will be given to correcting _this matter.

4

v
P
-

J

Il .
R
l. )

~Approximately 80% felt adequately informed about Vermillion. The very few
critical comments indicated that the part®cipant was not aware that Vermillion

. was such a small town and found this somewhat disappointing. o
<

<

Almost all of the partigipants felt adecuately informed about the University
and the departments with whldh they would he working.

.
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‘B. Darticipaﬂ‘t and Institutional Coumitment to Programy

6. Could participants continue education without NSF assistance?

There was a diﬁference in this area between the unitary programs-and the °
sequentials. Thirty-six percent of the-unitary partic ts indicated they could
continue their education without NSF suppor* where; nly /25% of the seaquential
participants felt they could do. this.

7. Discussion of institute participation with school administrators

Over 80Z% of the participants discussed their institute participation with
their school principal and approximatel¥,75Z also discussed it with their super-
intendent.” All participants indicatéd that their principal supported their
attendgng the institute. A small number (3%) indicated their superintendent was
not in sympathy with their attendance. v '

8. Moral and/or financial support from school system as a direct or indirect
result of U.S.D. Comprehensive Program participation .
&, . 1
Almost a11 the participants indicated their schools '‘would provide moral \
support for improving the science education program in thei{ schogQls.

Approximately 60% of the participants indicated their schools‘would provide
financial support (equipment, materials, facilities, released time, etc.) for
the improvement of the science education program in thedr schools.

‘A questionnaire was mailed to the 52 participants who indicated confidence
in financial ‘support from thelr .8chools asking them to document the nature and
the amount of this commitment. ‘Thirty-three questionnairés (66%) were returned.
The returned questionnaires indicated completed or anticipated expenditures of over
$38,000.00 on the part of the schools to help the participants improve their science
education programs. The primary items indicated were instructional materials and
equipment related to the implementation of science curriculum projects. (Specific
items and cost are indicated in the questionnaires but not included in this document.)
Some released time was indicated, but the schools' investment in this was not included
in the figure provided above. Everything considered, the indication is that the
schools feel a firm commitment to up-grading science education. ,

Approximately 8% of the participants received collateral support from their
school’ while participating in the Comprehensive Program. This dollar amount was
not ascertaﬁ?ed and is not included in the dollar vdlue provided earlier.’

C. Course Related Activities .
9." Field trips as a part of the progrgm , . ;
Approximately 50% of the participants were involved in field trips as a o
part Qf their program. On a scale of 1 to 4 the field trips received a mean
rating of 3 which indicated that the participants felt the trips were quite
successful. When the participants were asked whether field trips should be a
part of their institute program, 802 responded.yes. Suggestions for types of.field
trips which participantsffelt would be useful were. catalogued. .
v o . .
-10. Desire more work with science cdurse improvement project materials

Approximately 752% of the participants“desire more work with science course.,
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' improvement project materials. Further clarification of this indicated that
based on their experiences with curricular materials at U.S.D., they would like
more work of this kind.. This response was particularly true of participants in

l- Unitaries directed at familiarization with a particular curriculum project.

11. Value of introductory courses with graduate credit . .
l All participants responded that the availability of introductory science
courses which they could. take for graduate credit had been very ugeful. All
participants felt that the offéring of these courses should be continued but .
they split about 50-50 as .to whether more introductory eourses in addition to
those already available should Be offered.

/
12. * Desire more work on teaching skills

4
-

Approximately 7OZ of the Unitary participants indicated they would like furthex
opportunity to work on teaching skills such as questioning, or those. developed
through microteaching. Approximately 752 of wMbse completing the sequential
institute components desired further work in this anea. A specific course directed
at the development of teaching skills, such as those*mentioned above, is being
developed and will be provided to AYI participants during spring, 1972. It is
anticipated that work of this type 111 be‘built into other components.

\\_.‘ . -
13, 1Is the degree a ctucial part.pf‘thE"program3
’ NS - :
, The question as to whether the degree was & crucial part of their program

wag posed to participants who were either beginning or completimg the sequential
programs. The question was not asked of participants in Unitaries. Approximately
93% of those beginning programs indicated the degree was crucial and 100% of those
completing indicated the degree Jas crucial.

. ,
.- -,

¢ .D. Housing )
14. Did participants live in Vermillion? . . oo
All the sequential participants on which data was collected lived in Vermillion
and 942 of the Unitary participants lived jn Vermillion. This data supports .
that the program is achieving its goal of having participants live in the

community where the program is held to provide for maximum interaction. s
15. Type of Housing

Vifty percent of the sequential participants. who.were‘completing tﬁeir
program lived in apartments in the community and 50% lived in University ‘housing. -
Ninety-two percent of sequential participants who were beginning the /
program lived in University housing and 87 lived in apartments in the community.

Unitary institute participanta ware found to occupy all six tvpes of housing
indicated on the questionnaire. The majority of them, however. resided in efther
University housing (59%) 6r apartments dn town (21%).

16. Adequacy of housing for éhrticipants'needs Tt {

Over 967% of all participants felt the housing was adequate to meet their needs.

+

.l
l‘

- )
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arpas were identified.

-
4%

17. Number of dependents'per participant -

The mean number of dependents’per participant was approximatelf 2.35,

P ) - f/

18. Participants"recoT:endagions of housing fer future program participants

Almost all participants indicated they would recommend the housing they had
utilized for use by future participants. One problem area identified was that in
some instances\Universitv housing had not been propéxly cleaned prior to partici-
pants' occupancy. This situation will be corrected.-

19. Amount paid for rent. . '

. — v

Most participants paid $76 - $90 a month rent and paid their own utilities.

_ There was some interesting variation in that sequential participants finisping
their program averaged over $130 per month, whereas participants beginning the
sequential program averaged $91 to $115 per month. It appears that there is g
tendency for married participants not to bring their families along when they begin
a sequential program, but for those farther along in.the program to have their
families with them.

E. Adequacy of Community Resources . R
.20, Adequacy of local businésses to meeg participants' needs
Approximately 75X of the participants felt that local businesses were
adequate to meet their needs. Most complaints were typical of those lodged
against smaller communities, such as absence,of night life, inadequate selection
when shOpping, etc.

e

~ . »

21. Adequacy of edting establishments a
Approximately 50% of the participants indicated they normally ate at home
(no qualitative judgments). The other fifty percént were nearly equally divided
between local.restaurants and the student union. Reactions were positive and no
major complaints were registered. Tt e
22, Adequacy of Community/activities to meet the needs of the participants
children . '

Of the, participants who had "children with them, approximately 90X felt the
community adequately met the needs of their children. The only complaint regis-
tered more than once was that some participants were unable to get their children
enrolled in the community swimming program. The reasons for this will be
ascertained and the situation corrected 1f possible. B P

23, Adequacy of community activities to meet the needs of the participants'

wives. . ~

~

Over 95% of those Qarticipants who had their wives with them indicated .that
community activities. were adequate to meet the needs of their wives. . No problam

s
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24. Rating on how pleased he particioanta were with the way they’ and their
+ - family had been treated in the cormunity ‘ #
(Rating: & = extremel pleased, 3 = quite pleased, 2 = gomew ﬁf pleased,
1 = not pleased)
The mean rating was approximate y 3 which indicated that the partic pante
were quite pleased with the way they had been treated id the colwunity7

F, Activitiea Related to the NSF-USD Program :
25. Ratings of Comprehensive Componente '

Participants of the\various program components were asked to rate the program
they wete participating in on a scale of one/;ﬂpﬁeven .

All institutes received greater than a six rating on a seven point scale.
(Only the final year participants in the two sequential programs were asked to rate
the program.) The ratiﬂ%a by institute were Sequential Biology 6.5 (N=4), Se-.
quential Chemistry 6 (N=4), CHEMS 6.36 (N=28), General Science - Earth Science
Section 6.29 (N=24), and General Science =~ Physical Science Section 6.04 (N=25).

26. Adequacy of institute social activities for participants

Over 85X of .the participants felt that the institute social activities were
adeguate for their needs. Sequential Chemistry, CHEMS, and General Science - .
IPS Section each had a few people who felt the social activities were inadoquato.
This will be looked at further to determine if any changes are needed. Specific
recormendations were solicited from participants, but none were provided.

27. AdequaEy of social acti\itiea for family .

All the sequential and unitary geng:ai acience partic%pants felt that insti-
~ tute social activities were adequate for their families. “Approximately 80Z of
the CHEMS participanta felt that social activities were gadequate for their families.
The CHEMS program will look at this situation further to gsee if changes are needed.
Specific recommendations were solicited from participants, but none were provided.

>

.=

28, Adequacy of opportunitp for participants to interact with students in other
- programs ' .

The people beginning the Biology Sequential and the General Science participants ¢
all felt that they had adequate opportunity to react with students from other pro- .
" grams.
Approximately 60X of the people in the,CHﬁMk and 50% of the beginning par-
¢ ticipants in the Chemistry Sequential felt they had adequate opportunity to inter=-
act with participants from other programs. This situation will be looked at further
l "to see if more opportunities for between-group participant interaction should be
\ built into the CHEMS and/Chemistry Sequential Components.’ !

l ., 29. Participants'understanding of py{ram evaluation

Approximately 952 of the participants indicated they understood the reasons
l for the ‘over-all program evaluation.
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30., Value of program evaluation s r R

Approximately 952 of a11 participants felt the program evaluation Was worth-
4 Vhile¢ 4

[ . . .

4 ’

3L. Time involved in program evaluation

Approximately 30% of all participants felt that too much time was involved
. in program evaluation. The primary complaint was against the amount of classroom
time- required for collecting data from their students. It is doubtful that this
testing time can be reduced, but the instruments will be delivered to the teachers
earlier so that 'the testing will not come at the very end .of the school year. This
should help alleviate the.problems since teachers feel very pressed for time as
they near the completion of the school year :

'52. Collecting data from participants students

Approximately 402 of the participants indicated they had difficulty in
collecting the data from their students. ‘'The two primary problems were that only
a small sample was randomly seletcted from each of their classes and the fact that
participants received the materials too late in the schoal year. The latter

problem is easily solved and the first one will be worked on prior to the next
data collection. . : . .

©. 33, Adequacy of directione for coilecsgyg data from participants studenti\\\ .
/ AN
) Eighty percent of the participants felt that the JI'thions they used for
collecting data from their students were. adequate. The major problem seemed to
be in randomly selecting students from classes. This procedure can, be simplified, .
but, probably not to everyone s satisfactidn ' - .

4o

G General Participanq'Information
,. 34. Do’ participants return to school they taught at prior to program
: i participation? . '
L8 Sixtv-three percent of the participants completing the Sequential Programa
and 932 "of those beginning the Sequential Progrdms returned to the school they
taught at prjor ta program participation. Seventy-eight percent of the people in
the! CHEMS component and over 90% of the people in the General Science Component .
retu ed to the school they taught at .priot to program participation. The specific
reasyns for teachers leaving schools, are being catalogued and may provide some "
useful Aong\tudinal information. ‘ !

-

3§ What;pubjects, grade’ 1eVels, and in ihat size schools do participants N
. ,‘ﬁu desire to teach? -~ ° i ~ S \

Participants were asked to respond to the question, "What subjects, what grade L \
level(s), and in what size schoolg 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. t

A

~
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n.-,- a.) General Science Component

. .
. -

.

x oo

.. Apptoximat%iy eighty percent of the Generdl Science Participants indicated they
would 1ike to continue teaching general science or some combination of subjédcts which
included general science. Mathematics was the most frequent companion ( 20%) when
participants listed-more’ than one subject.,

Approximately 85% of the General. Science participants«would choose to work at’
. least some of the day wit! students ninth grade level or below. Approximately 60%
“ indicated they would prefex to work exclusively with these younger students.
o 7 Lo
The General Science p@rticipante 1f given their choice, would choose, to work in
schopls having student’ enrollments of approximately 650 students. Furthetr analysis

/reveals’ that thoge in the Earth Science .Section prefer an average school size of 800

students, whereas the participants in the Physical Science section prefer, on the

average a school of about 475, students.

A Py
.

b ) CHEMS Component .. "3

T

Sevenﬂy-five percent of the GHEMS participants would like to teach chemistry or
gsome combination of subjects including chemistry. There was no one particular subject.
whtéh was picked most frequently as a companion when participants listed more than one~ ..
subjedt. . , . | B

L %

- . *
‘- -
. »

Seventy—fiVe percent of the CBEMS participants would choosJ to work at least some
of the day with stidents of .tenth grade level or 3£ove. Apprgyimately 50% 4 dicate
they preferred to work exclusively with tenth gra students or older.

. oy .o V- . )

The CHEMS participants would prefer on the average, to teach in’ echools with
enrqllments of SSOIstudents. '

B
L
L

o . . . P

L

H. Sequential InstitutesI~ '}7'-

1

. The Biology Sequential people all prefer to teach biology or biology plus some

" other subject, * The Chemistry equential participants,all prefer to teach chemistry
or chemistry plua sotie other ubject. This seems to be true of particip nts beginning |,
. the program and those completing i% The number of participants for whikch we have .
-, this type of ddta is too small however. .to make a strong generalizatio . ;

v

- 4

|
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b

: Almost all Sequential participants, those beginning (n=12) and thoseé completing

. the*program (1i=8), 'indicate they would prefer to teach at the grade levels 10 through

K 12. Although the, .number of respondents was small, it appeared this trend was stronger
in. those participants completing the program. . /

L 4

< . . O
-

v

'n. -~ %

. Serential participants if given their choice, would choose to work in schools f
” having a student enrolIment of approximately 1000 students. Further an lysis reveals,
however, that this* may depend on whether you. look at participants who are beginning
program or those completing it, It aleo may depend on the subject area of the part-
icipant. Beginning participants indicate the ideal slze school for theh has approx-
imately 600 students, where?s those part‘ cipants completing programs indicate they would
rather teach in a #chaol of approximately 1500 students. There also appears to be & -

{

-

. tendency for chdmistry teachers ta prefer somewhat larger schools than piology teacher&.
' A note of caution should bg. 1ncluded here “n that the above statkments ‘are based on J/
I, “ relatively small samples an the stntoments could be very biased. [
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. IV RANKING OF PROGRAM OBJECTIVES \
o Comprehensive Program parcicipancs and staff were Tasked to rank ordexr

program objectives. This was done for~ each program’ componenc |

! A questionnaire was developed which listed a series of objectives which
were to be rank ordered. The list of objectives was developed from the Program
proposal and then modified based on inputs from staff and participants.
Participants and staff were asked to rank order the objectives beginning with
one (1) as the most important and to progress to what théy felt was the least.’
important objective. Participants were asked to do this in terms of what they
felt were their greatest needs. Staff were asked to rank order in terms of
what they felt were thé participants greatest needs No two objeccives could
be given the same value rating. LA

1

Table 33 provides information on how participants and staff rank ordered
program objectives. The mean rank ordering for the total participants and the .
«fotal staff is provided. The information is also broken down according to
Jprogram coggonent. ‘ s

w B -
v

Observation of Table 33 indicates that participants and staff are in fairly
good agreement as to the relative ranking of objectives. Subject matter
competency is rated by participants and staff as by far the most important
objective for the Comprehensiveﬁkibgram Developing an understanding of.the
nature of science, using science instructional activities consistent with
contemporary objectives of science education, the implemencaciqp of new

" curricular materials in the schools of the region, and participants functioning
as a source of innovation in their schools were other objectives which received
_high ratings from parcicipants and staff. .

'.}_/_

_ The rank order for some objectives was quite different from one conponent
to another. This 1is not unexpected when the nature of the componenﬁs and
cHe,needs to which the different components are addressed is considered.

¢

’ ¢ 1
The importance which was assigned to various objectives has been taken
into consideration in Comprehensive Program.Evaluation. T7ey are also being

taken into account in program development.
‘ N\

o .
~ Code for Program Components ’ .
- | o=
1= Sequencial Biology Colponent ‘ i
2 = Sequential Chemistry Component R S N .

3= UniCary CHEMS Component ) :
4 = Earth-Science, Section of General Science Component
. 5 = Physical Science Section of General Science Component
.6 = Academic Year Gomponenc ‘- o
. 4 ¢
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'V SUMMARY - . ' - '*

Daca was collecred and analyzed relaredeto the’ following four primary areas:

I. Descriptive In(ormacion on Parcicipancs

I1. Evnlqacionsof Prograh Objectives - .

\ =.
. .
.
' - - : - -
} .

III. Program Process Evaluation

, |
. ; .
IV. Rank Ordering of Program Objectives ‘ ’ C (\\ -

+ Some major points discerned from'chese four areas were:

.

1. The Comprehensive Program has made significanc progress toward serving
. only»che Norch Cencral "Plains Region. .

" 2, Participants in the program normally teach more than one science subject
arld at more than one grade level. Many of the participants have at
least some teaching responsibility at. the Jurior High School level.

The participants enjoy teaching science and :hey like the students they
teach ‘ i .

A

A TN
w
s

4. The parcicipants entered the program in generally good agreement wi;h
" " scilence educators as ‘to the types of classroom And laboratory activities

which should be used for secondary school scierice instruction. The /
program components,’ in general concribuced pos rively toward strengthening '-
~‘this agreemenc. -— . . )

~ 5. The science laboratory does not appear to be a major part, of participants’
- science instruction in grades 7-9, This statement is based on the amount
’ of rime participants report thac their scudenrs spend in the laboratory.

he parcicipancs haye fairly positive arcirudes toward cheir science
facilities, equipment, and materials. One would assume there is a

."relationship between chis finding and number five above -but at chis time
th t relationship is sheer -speculation, °

37, Parricipanrs in all prdtrams, where data was available, showed significenr
) progress in subjecc matter competencies by che complecion of rhe program. .

T 8. _Lircle change could be nored on the parricipanc attitude measures used
: as pre- and posttests, It should be noted, however, that pretest attitude
scores were" quire high . e ] '
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- . . .
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‘9, In general participants were pleased with their respective program
components, the, University of South Dakota, and the City of Vermillion, _
B Where problems were uncovered, avenues for improvement are being pursued.

. Ddta;collected on participants' students is being processed. No comparative
informa;ion will be available until follow-up data is collected in Spring,
1972 T . _
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