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IMPACT.dF THE NATTONAL SCTENCE FOUNDATTON

TEACHER INSTITUTE PROCRAM '
L i ' N o e
o .Stanley L. Helgeson . ‘
- ‘ - The Ohio State University '
“'//' Columbus, Ohio 43210 .- :
e * M
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Lo A ) '
/ ., INTRODUCTION ',

\ !

Over the past two decades the National Science I'oundation has sponsored

. R s

hundreds of institutes attended by thousands of classroom tcachers and ad-

» %
ministrators. That these institutes have had a beneficial impact upon
education seems widely accepted by participants, principals and administrators,
H
college personnel and educational observers (65). There has been less agree-

. . '

. ment, however, about the precise nature of this impact, stemming in part
from the different kinds of research and evaluation studies of the various

institutes. ’

‘ ¥
The citations included should be considered representative of studies

conducted rather than an exhaustive bibl@ography. Table 1 presents a
N L]

categorical breakdown of the 138 documents reviewed. As is the case in mest’

*

educational research, the majoxity of the studies,. 64, were in the form of

theses or dissertatious. Many of these, however, were Eollow—uﬁ studies .
of long term evaluations extending'beyond’a single year in scbpé. Approxi-
' mately one third of the studies were reported as journal articles, account- :
ing for 41 of the documents. Twenty-three QOchents wére categorized as
reﬁorts,’most of which were Interim or fingl reports to NSF.. ﬁinally,
there were ngle prescented papers and two books® included. In a few casé;

two citations are included wlich resulted from the same study. 1In these in-

starices the intents and emphases were different, hence the duplicatiqﬁ. s

a .

‘El{lC ) ) B/ S ~

., .
s ’
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. " TABLE 1 ‘
Types of Documents Reviewed : o ( .

! -~ - N L
Disgertations and Theses 63 ’ ) -
“ PR . ) .

Journal Articles - 41 -

.r

Reports i - ‘ 23
Presented Papers ’ ' 9 R
‘Baoks ' 2 % ,

TOTAL . 138 . 0

a
»

Much of the research was of a descriptive nature dealing with character- *

istics of the institute participants, their attitudes,;various aspects of the

s, t

< ‘
programs or changes in teachirg behavior perceived by students, principals .

or the teachers themselves. Several, studies were concerned with changes in *

e . 0

the teachers' subject matter competence. Relativelf few studles dealt with

[y S

the impact upon students ofdthe’institute participants. Those that did tended

%

to emphasize student achievement, attitudes, and understanding of science.

>

Rather than reviewing in detail each of the studies, examples will be .’ EoN

&

selected for’ each of the generél categories, Results and findings will be
, ,

summarized and synthesized in an attempt to derive some general conclusions
» 4

IS

about the effectiveness of the NSF institute program. Because most of the

' -

studies were multifaceted, many will be cited in more than one category.
For. Lthe present purpose,major emphases will be placed on the impact on ele- -

mentary and secondary school scilence teachers as a result of their particgi-~
. ) ‘

pation in the Institute Program and on the impact on students of suzh teachers.

Although occasional reference will be made to curriculum change, development

. or implementation, much of this information has been summarized elsewhere

) ‘
[Howe (54), Schlessinger, et. al. (108), Maben (71), Nelson (85), Webb (128)]

. ’ b
v

and will not be presented in detail here.

O
ol
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* Prime concerns o}xphc ﬁSF inst{ﬁhtes, barticularly in the early years,

' .

were to upgrade the backgrounds of the gqa?hers and to bring about a change

»
- ' - *

. in the way science was taught ip the schogls. It is not surprising, then,
; 2 EAUE 1, the schog

.
>

. . .
that the majority of the studies were conﬁernea with the teachers as par- L.

LN

ticipants in various imstitutes, their cﬁaracferistics, and the upgrading N

H - / 'S > )
[ Y . I v
of their content backgrounds. Studies dealing with the various teacher--"°% \\

R e *

participant factors will be summarized in the six subcategories. Charachr-

istics of (ParLicipants, Subject Matter Competence, Teacher Attitudes, Teaching

3
- + ~ *

Behav;or, Understanding of Science, Carecr Effects. )

Y >
<

Characteristics®of Participants , -

- n

Virtually every study contains some "ipformation with respect to the

participants. Rather than compiling a listing &f the various factars included, B
* s:‘
it appears more useful td examine certain of the studies to determine,. in

general, 1) characteristics of institute participants, 2) differences between

N hal
acceptecs and rejectees among applicants to institutes and, 3) differences
\ N L .

A}

\\ between. applicants and nonwapblicantsu

=

Dzara (3l) investigated certain aspects of NSF summer institutes held

\ :
\

\QF the University of Alabama from 1957-1962. One hundred nineteen of the

L] .

\

- 130 participants responded to the questionnaire. He found that the age range

of the participants was from 23 to 59 with more than 80 percent under .50 years

3 N

of age. 'Participants had from one to 37 years of teachiﬂh experience yith

1
eighteen teaching majors represented based upon undergraduate preparation.
3 i
4 .
Using earned credits as the criterion, Dzara found that the .majority weye in-

A d

adcquately preparede to teach science although 49.4 percent held the Maéter's

>

degree. ‘ - |

“ERIC

Aruitoxt provided by Eic: ‘ .
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In a séries'of studies, Flesher, et. al., (33,’34, 35, 36, 37) examined

the nature of the parficipants and program for four Academic Year Institutes

‘. 1 v

at The}Ohio State University from 1957, through 1961. Of.the 204 participants,

41 wére women; the 4 to 1 ratio remained essentially constant over the four
. . C I : .
years. The ages of the participants ranged from 23 to. 54 years with the median

4 - rl

. . A
approximately 32 years. Although the percentages varied fyom year to year,

N i

’

approximately 80 percent of the total: number of participants were married.
¢ ~ . N

4
Tdaching experience possessed by the applicants ranged ‘from 2 to 30 years

: . U . " . e . .

with the median at approglmately,G yvears. Eighty-eight participants, approxi-
, ’ ) . - . ! ' ‘ -

mately 43 percent; held poth Bachelor's and Magtex's degrees, while 116 held

. - i ’ " .

3

: - . \ . . :
only the Baclielor's degree. Most of the undergradiuate majors were in the area

’

-, .
of science. Areas of preparation with appzoximate median credit hours were
! . . W ' i
biolggy, 24; chemistry, 16; physics, 1l; earth science, 5; mathematics, IS;»
* T .‘-n/';.,

L ‘. C A s - : .
and education, 34. The number of teaching fields varied from oﬁe to five
~ [ N N K

R ‘ : - R &
with approximately 70 pgrcent teaching in one or two fields. * . '

. ) ‘.\ .

In a study of characteristics.and opinions of participants at NSF Academic

4

Year Institu:es held at the University of North Carolina at Chapel Hill during

- )

l968—197l:‘ﬂacon (]2)‘foundfresult3vvery similar to_those in ofher studies.
In the category of personal data he repBrts a male-female' ratio of ".5 to 1;

. ' 2 . . .
a margied-single ratio of 2.7 to'l; and” an average age of 31.6 ye. .. In the
area of professional chargcteristiﬁs he notes that 2.8 percent hci Master's :
. e .

degrees, 76.5 percent were bilology majors (the institutes were in tlie biolog&cal

sciences), thé average dhdergrédugte biology credit vas-37.6 hours, and that 1
, : " ' g ‘
9.7 percent were deficient in certification. He dlso found that 22.2 percent
; . g .
leld membership in NSTA. This last indicates a finding common among other

studies that participants were more likely to be members of professional ;7

assoclations than were non-participants.
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in a study. of sc]ccﬁien procedurcs und‘prcdlctfon of suecess for NSF

' & ’
?
Acadgyic Year Inatltutes, Dgrsey (29) co]ﬁucted data from participants at L .
. o .
24 institutions whlch had AY?T prOgrams in 1966- 67 He found that varxoug.' ’

NST—AY; programs dad use différent crltexla for selovting candidatey. TIn

»

examining possible gredfbtors fiort success in the institutes he found the
’ N, - R

*

-

-

N a . .' R 0

¢ best cognitive predictors were dndérgraduate grade point average, Graduate y

\ . . R

7/ « b L ) B :,
Record,Examination §core, and number of hours of chemistr&. The Edwards

™ \ "I

Personal Preference ScheduLe dlmens§?nb of Order and. Heterosexual*ty wvere _ :

. o

the best noncognhtlve prpdlctors. 'It 1s interesting to note that the Hetero- .~ '
A3

‘l.' »
sexuality dimcnsion‘was found in a study of the characteristics of physics -

-~
4 ' *
teachers by Rothman, Walberg and Welch (102) td;b? the single.teacher variable '(/ .

crelateft to the most measures of student Iéarning; students were most likely

P . . S ’ N

. . . v . ' M . .
to c.shibit growth in understanding of,spienci% achiévement in physics, and
v Sy

.
A

kilowIodge of the processes of science.’ Wbile the two studies dvalt with

dxffclont popu]atlons, the findings sugge3 the ﬁossibilitj that those, factors

% . \ I

&~ . B
which prcdicn ,d%cess for the teacha§ as ﬁn institute participant may be

.
?

factors which promote cognitive sucéeﬁs‘by gtudents.

Y

P N

Jorgenson (61) studled the characterlstlcs of teachers applying to

o » x

-

A

Acadcmlc Year sInstitutd programs at Oregon State UnlverSLty‘from 1957 through

- .
N .

1962. The sawp;e includec all acceptees and a randomly selected half o£ the

rejectees. Considerable variation in characteristics existed when comparing

applicants from one year to another. Acceptees and rejectecs were differenf
oo T .
on the basis of undergraduate sciente grade .point average, undergraduate

N i

]
L] « . . .
science credits, sclence major, teaching residence, teaching experience, and

menbership in state and national scicnce organizations and membership In the

K .

National Science Teachers Association. In terms of the American Association

L
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! -

- " for the Advancement of Science guldelines, many apblicants wers lacking in
i+ depth and breadth of science and'mathemétics preparation.

¥ ‘ . D

. Befger'and Berger (iO) report a‘study of attributes of applicants to NSF

. S ow .

 Summer institutes in 1964 in which they compared acceptees and rejectees.

L4 » » ]

f [ )
Personal characteristics such as age, citizenship, marital status, number of
'R . o~ : L . .

1 . '
dependents and allowance requests, and city, state, or region of residence P

. ‘ . . - -

.did not appear, in‘generaL to have Influencéd selection. Educational back-

. ¢t . .
.

! gfound, however, did appear to be a factor. A fhirly consistent finding was

- \ ' “

, that the’greatér thp total number of undergraduate or graduate credits in -the ‘
-~ ’ . . R '
[ -’ ‘' B » N
* _various sclences, the greater the probability of being selected. Ip some °° )

k] bs .

. C . S— o
cases'undergraduate credits in chemistry and graduate credits in biology,

P

< . .
: physics, gnd earth science. appedred td favor selection. Undergraduate grade$
' - . h
appeared Lo be a strong factor. Acceptees usually had higher grades than did |
N ° »® - , . - » . »
i .
"\ rejectees and, for most groups, thesg differences
i %

)

. ‘
were statistically reliable. 2

’ -

. . . kK . . - .
Graduate grades did not appear as stfong a factor as did undergraduate grades
1 ‘ .

.

but. did indicate the same trend. AppliQanté to secondary or college imstitutes

A

L

N . < ‘ .
whose undergraduate preparatjon emphasized science or mathematics appeared to

e - 5
have a significantly bettex chance of being ‘selected if their preparation

-~

¢ ‘ .
was largely in educational methods. The major for advanced degrees appeared
~ e ‘ { - " .
not to be a factqr in selecﬁion..hProfessional experience including teaching

o

- s ' . N * e
a specific subjeet. seemed to be favored at .several institutes, howe..r, the( =
N . ) N .,

. subject (biology, chemistry; physics, matﬁgmatics, earth sé&ence, or genéral 1
Y s ) S5

B

z Y Cy . N
science) varied. Teaching predpminant;y science or mathematics during the .

Y »
Ed
»

five years préceeding application generally iIncreased acceptance. Finally,
. A g

other professional interests such as jourral réé@ing and meﬁhership in pro=
¢ N
fessional orgamizations seemed” to have some relationship to acceptance or
. N - - ‘e,
1 P 4

" . - N

rejection. . . . :

Aruitoxt provided by Eic:
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Dif ferences between appliganls and non-applicants to NSF dnstitutes P

¢
3

were studied by Orr and Young (90). On a nationwide basis, 55 percent of all.
ded ZF° g a-

]
> ' » .

e science and math magifs teachers had not applied to an NSF institute, 13 per-
. a N * PR

. e ’ N . . A
cent had applied and been rejected, and 32 percent had attended at least one
v ) - . [4
institute. Of the personal factors such as age, sex, and maritgl status, , °

»
.

only sex appeared to be related to application to institutes with a larger
. ’4 ~ ‘ *
' percentage of men than women Jﬁplyiﬁg. In general, applicants had a greater
N e . , B ]

- ) i

total of graduate hours than nOn-applicanﬁs and there was a larger percentage

‘of applicants than non—applicants wiLP science and mathematics majors at

i 1
both the undergraduate and graduate levels. A greater percentage of non-

LIEN

apnlicants than applicants had majors outside of science and méthcmatics educa-
tion and non-applicants taught a greater percentage of non-science subjects

3
than did applicants.

. Oxrwick (91) in a study of high school teachers p5¥ticipating in NSF //,w/’

institutes in North Carolina investigated,'among other things, differencés !/;/’#,
- Y /_,.

between ell ible appllcants and e%:glble non-appllcants in, a six Coun&y”’xea

* |

“ .in Nprth Cardlina. Of the 119 respondonts to h&s quesLioanamre 86.6 percent
were eligible for NSF 1nst1tutes. 0/‘Ehggc«eiigzale, 64.1 percent had par-

k ticipated in at least one NSF instltuge, 16.5 percernt had applied and been

M w

rejected, and 19.4 percent had not applied. He found that science tegchers' .-

.
) . . .t " ~

AR
who had applied for NSF institutes and sciencg teachers whe had ,not applied g

-

2

dlffLrLu appreciably. applicants uverabed more semester hours in undergradlate

s

and graduatc sc1ence course work than non-app11Cdnts” non-appllcants averaged .
- »

more semester hours in undergraduate and graduate education coqxébs; a larger

)
1)

percentage of applicants held Master's degrees; a larger percentage of appli- .

" cants had fuiture plans for a.graduate degree, a larger. percentage of

» t

5

) . LY [}

ERIC - | .
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- . " ' - 3 30 -
non-applicants taught 60 percent or more non—science subjects; applicanti; -
e

. read more professional journals, and, a 1arger percentage of appllcanfé than

;

non—applicants had atteuded “summer school each of the past five ycaﬁﬂ. Dif-

ferences found between acceptees and rejectces among Lhe'appllcants were

| . generally similar to those alreadysindicated for other studies. ) I .

Other studies related to éharacteristicé of participants incldde Bartlett U

and Edgerton (6), Gibney (43), Heldeman (49), Jax and Merrill (60), hastllnos

/
/ (62), Koelsche (64), Nixon (88) Qea (110) Slawson (114), Ynge (") and,

‘M-’ . s s ] ’ ’ ot s . N LI
coug&xy’with differing participant .populations and utiflizing different pro-

.
~ v o, s v 3 )

- N .
" aedurcs for data collection and analyses. In spite of thege variationg, the ’

. . ’
. . . N v

- 4
‘ Yegge,® et. al (136) ~ o -
The studies reviewed,and cited were conducted in.variaus parts of the ‘

results appgar fairl%:consistent.for many of, the characteristi¢s examined.

While this is encouraging in terms of generalizing the findings, it points to . . Z
. ) ) > N : .
+ - at least one disheartening conclusion. The partidipants tended to be those
N -, L 4 . .
teachers who had better grade poinl averages, more. science preparation
[
(although this may in itself have been deficient in some cases), more teaching .

¥
"

+ responsibility for teaching science, more intergst in further education, and
' , Y , N . . -
more interest and activity in profbssional~organiqéfions. In'shoq}, "those
M ! ] e s ' s -« - A -
persons most likely to be institute participants weré those who were. already, -

» ”
.

on thqse'%calcs at least, the beLLcrqqualified., Hence it appears fhat the gap

x
. .

between the bctter and the lesser prepured tended to be widened. It should be /
- ) g S0 ! h

4 ] “

N noted,‘however, tHat the non-applicants and rejectees were more likely to
) . 4 L .

W : ! F . I ’ .

* leave teaching than were thée participants thus miéigating the disparity of

- . . .

impact. - . . . .
[ . .
) - . s , \
. AL « - e
. 1
* . x * ) .
!
»
[
I L M .
A J - ~ v
] ' s, . s .
> ' '8‘ ) v ‘
l: \l}C \ ’ /i £ v C .
,.K a : - ' .
o o ' . . A oo . ‘ )
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v When the Natdonal Sclence Foundat Lon was establlshed dn 1950 {1t wag =

Y

»
’

' charged with developing a national pollcy for the bromotéon of baslc research -
», / - *

o $ . ‘a . ®
and education in the sciences. In accord with.this charge, conferences were

/ s .

// held to explore,". . . tlte sinfular importance of the high'school teacher's «

- . .

subject-matter problem and the feasibility of#NS$F's establishing’pnograms

déq}gned to alleviate this,problem . . ." Since that time over 470,000 oppor-

@ A .
‘ tunities for training have been offered. The results have been likened to .o
’ . . &
’ the classical "before' and "after" advertisements. With respect to biology - N

o, A
[

teacher's, early instityje participants were of the %eneral séience type
A *
whescas today's teacher of high school biology ‘is typicaliy a single discipling
M & - “

instructor (Adams, 1). That' such improvement is not limited' to biology teachers

- - R - . |
- i .
N can be seen from many studies. A . . .0 "
? ) * . 3 . . ! -~ .
. s R . x . . * ] . L R ’
. Gibney XAB) evaluated the 1970 summer institutes for secondary school - -

L

teachars of scivnce ,and mathematics. Based upen 4,476 returned questionnaires, -

! [

he “found that the particdipants perceived that inservice education would best .

. 3 < A .
'
"+ serve to bring about clussroom improvement. What this inservice education !
should entail, however, varied with the kind of institute the participants v

- ., "

had attended. Of those atLending'non-iﬁplementation instithpés, most stressed
updating the tcachcr's squeht matter backgrounds and in—de}th teacher education. .
, |‘ a X .~ b

One indicatiom of success may be inferred.from the fact that two-thirds of,
?
. . . . .

the participants reported implementing new curriculum materials in\théir class=
.o oo * . 3 < o . N
, < o ‘ .
_rooms following institute Qafticipation. \ .

. Brekke (16) reéorted the results of evaluations received from participants .

who attended NSF institutes'at Ehe UniGersiLy of 'North Dakota from 1957 through

1962. ‘Data were collected from approximately half of the 277 former institute

. 3y ‘

[y -




’
"

* .
ar - £

»

participants, from principals of 70 L 3h schools to which dinstitute teachers

-
$

L,/ returned, and from 29 principals of.high schaols which had no institute-

trained teachers. ‘Nine out of  ten particfﬁpnfs rated their growth as more

than moderate (Qne aqfiﬁébpoint scalé) in the area of strengthened éciencé
and mathemdtics background. High‘school principals of.institute~pafticipants
l rated the extent of thce teacher's ;mprovement as méaerate or greater tham
. R ) ,
noderate in 84 percent ot the scases. More than 60 percent Qf the principals
ra;;d the teacher's gains as.more Lhén moderate following fé;urn from ih-

»

stitutcs for 1) efforts to obtain and improve science and laboratory facilities

% -

-

L

and, equipment, 2) all around teaching ability and effectiveness, and 3) added

¥

subject ma'ter cbmpetency. It was found that more students taught by in-

_stitute participants went on to elect colleg. courses in science apd mathe-

.

-me;iqsvﬁféas after the teacher's institute experiences than before! The
¥ -
teacher’s increased subject matter competency was rated as being the major
o . . ' “. g 7
factor in hie increased ability to motivate Ftudzhts toward such careerss .

- 3 - .

Welch and Walberg (133) evaluated four summer institutq§ for physics |
R Y . ] .
teachers. Onc hundred sixty-two teachers were tested with a pre-post-test -

battery of iﬁstrumentslwhich included the Test on Selected Topics in Physics
(TSTP), the Test on Understanding Science (TOUS), and the Welch Science Process

Inventory (SPI). Significant gains occurred on TSTP for each of the institutes

- . . .. ~

ind!cating an increase in subject matter competency. Significant gains on -

TOUS were found for teachers at three gf the four institutes suggesting suc-
- gess in Increasidg understanding of séiéneé and scientists. Finally,
A :

positive gains.were found for all institutes on SPI, however, only the mean

gains at two of the institutes were significant. It was concluded that, to
3 .
: ?
the cxtent to.which the instruments reflect the objectives of each of the

fwur summer insfitutes, a change in subjcct matter compe. .ncy was effected.

.
1y

[Aruirtoxt provided by exic |
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. an Academic Year Institute. With_élementary school teachers as subjects,

.
» . >

In evaluating an inservice program for earth science teachers, Mayer,
Disiuger and White (76) assessed, among other things, the effects of the

plogram on participant knowledge of earth science facts and concepts. A

-
o

pre-post-test 'of an instrument des1gned to reflect achlevcment in the bchav-

. 1S ﬁ'» L4

ioragyobjectives stated in the Teachers Manual for Investigating the Earth .

» "

was administered ta 20 participants. The gains were significant, suggesting

that the program was successful‘in hccomplishing‘phis objective.
Similar results were reported-by Ost (93) who found that pgrti;ipant§
; 4
sighificantly{increased in their ability to perform operations of science
aféer attending the instiiugel Ostlﬁnd (49) also,repo%ted significant in— :
o;éases in achicvement test scqres for participants following attendgnce at

. ' b

Nt
Fowler (39) reported significant galns on the Read General Science Test. '

Selser (l]l) found that science teachexs who had attended an 1nst1tute when
»

. compared with control teachers who had not attended the institute, made signifi-

’ .

cantly higher scores on the Sequent;él Test of Educational Progress and on

the Test on Upderstanding Science indicating gains in understanding of con-
v o\ o ¢ ' a
cepts of science and of the nature of scignée.

0

LaShier (66) assessed the effectiveness of a Science = A Progess Approach
. 1 X F

Cooperative College-School Science Project involviﬁg 30 teachers and 5 ad-

Rl v »
,

ministrators. He found that the participants exhib.ted significant pre- to ' \

-

post-measure gains in competency based on the Science Process Measure for

¢

Teachgrs. . 3

~ + L

Other studies dealing with subject matter competence include ?erger (9, . "
v > - M { '
Bingham (11), Bradberry (14), Brandou ??55, Brittain and Sparks.(19), Druce

and Parakh (22), Dzara (31), Exline (32), Georgé’anh Rose'(42),hGray (44),




. Highwood and Mertens (52), Irby (56;, Jenkins (59), Mc@orm}ék (77), McCurdy ’
(78), Menesini (79), Nicodenus {86), Ost (92); Ostlund (95), Passero (97),
Redburn (100), Selser (111), Slawson (114), Spradlin (116), Sutheriand (118),
Twee&en (123), and Ward (127).

With respect to changes in teachers' shbjeét matter compeéené% related
to the NSF Instltute grogram, there is greater hgfcement than in_any other
area. Nearly Fvery study‘and document reviewed indicated that in this area ;

the Institute Program was clearly a success. ‘ ’

Teacher Attitudes

« -~

) Sgydies related to teacher attitudes ranged over a broad spectrum in- °

cluding considerations of attitudes toward certain curriculum materials, toward

1

science, and toward teaching.

Ost (93), in evaluating an institute for teacher. of secondary school

bioloty, tested the hypotﬁesis that there would be no difference in the atti-
tudes of the partiéiﬁadzévtowards BSCS materials and rationale efore, and
after attending the institute. The Biology Teacher's Attitude Inventory was

mailed to the participants before and six months after the institute. A t-

-

ratio for correlated means was calculated for the scores on the Inventory and

¥

found to be significant. It was concluded that .the attitudes of the ps ici-

pants towards BSCS materials and rationale did improve after attendiny 3

N dnstitute.,

5 : -

The evaluation of a leadership workshop on elementary school scien o
reported: by Merkle (80) focused, in part, on chénges in knowledge of and
attitude toward AAAS and SCIS elementary school scieﬁce curricula, and on

the effects of various aspects of the workshop activitjes on the attitudes of

the participants. He found that participants'pre-post-test gains in knowledge

» N A

» -

.
oo
BNl
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of program characteristics and p?pgram implementation procedures were signifi- .

’

cant and that the paerticipants also exhibited a significant positive change

in attitude towyard the programs from pre-test to .post-test. However, partici-
. - ..

. L
pants scores on atcitudes toward the workshop were not found' to be significantly

related tu the participants knowledge of program characteristics, program im-
X

plementafion procedurcs, or attitldes towards the programs.

1
)

Chapman {25) investigated the effeqts of a six week summer institute

> ks

on elementary schoul teachers' attitudeg toward science and their understandings
about the scientific enterprife, scientists, and the methods and aims of sci-
ence. The experimental ‘group consisted of teachers participating in the in-
‘e
'

stitute and the control group of rahdomly selecied elementary school teachers

in other summer session classes. Both groubs given the Test on Understanding

- . Y

Science and the Dutton Attitude Toward Science Scale at the beginning and

clos¢ of the.summer session. The experimental group showed a significant

Kl

gain on pre-post test scores on TOUS a;% significantly greater change in post- .
b

z

test scores comparcd to the control group. However, the experimental group
did ‘not show a significant change on the Dutton Attitude Toward Science Scale

nor was a significant relationship found between attitude toward science and
« Y !
~ -

understanding of science as measured by these instruments.

Rather slmilar results were found by Simmons (113) in a study of elementary ;

. . 5 v -
teachers invelved in SCIS workshops. A semantic differential instrument was

~ w

. <
utilized in a pretest-posttest mode to evaluate, in part, teacher attitudes

toward e'ementary science. The data failed in hearly all instances to reveal

N >

any major attitude differences between the experimental and control sample.

Irby (56), in a followup study of AYI participants at the University of

S
, Missipsippi fr&T‘I961—1966, gathered data on 151 secondary schqol mathematics

2 1
[y
.
fl
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and science teachers. Among other conclusions, he noted that the professional

attitude of teachers who had attended ap institute was improved.

.Brekke (16) reported on a similar follow up study for pagkicipants who

Cuy :

attended NSF instditutes at the University of North Dakotd. With respect to

attitudinal changes he concluded that major desirable changes fostercd by

L 14

institute attendance were an increased enthusiasm for teaching science "and
v
mathematics and a desire to gain :Xgraduate degree through further study.
Rothman, Walberg and Welch (102) studied ckanges in teachers' attitudes

toward physics and towards several activities related to the teaching of physics.

Bl

Fifty-six teachers were randomly selected from a national population of approxi-

“mately 17,000. Thirty~six of these teachers pa;ticipated in a summer institute

thle the remaining 20 served as the control group. No overall siganificant

v

difference was found on the "student activities" scores, leading to the con- :

*

clusion that teachers' attitudes related to these activities were pot affected .
by the summer ‘institute. It was found, however, that the teachers in the

expcrimental group rated science as more understandable and physics in their

y

lines as less complex and also rated science as more important but physics

" *
less important. FroitviEHese findings it appeared that the factual content
v .

had been effectively presented.

Zurhellen (138) evaluated attitude cﬁénges among science teachers during

. .
- B

leaders who attended the introductory sessions and were involved in the year
long program. No significant changes in attitudes on the part of the leaders

was found. However, there were significant aititude changes exhibited by the |

teachers in the arcas measured by the Minnesota Teacher Attitude Inventory

[ 1

an ESCP inservice institute. The population consisted of 75 teachers and 20
. |
and the Teaching Situation Reaction Test and in areas of My Ideal Teacher, }

€ ‘ [

-
¥
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My Ideal Student, and My Ideal Self measured by a Semantitc Differentiéll
Scale. The pattern of shift in attitude scores was positive across the

August session, negative from August to January and mixed from January to
\‘ ) 4 R . .¢ .
April. This indicated the possible harmful effects of long-term inservice

<

programs and suggested. the efficacy of several short~term concentrated work

‘

sessions.

Other studies related to teacher attitudes include Dean (28), Gruber (45),

Hassard and Smith 48), Heideman (49), Horner (53), Hulleman (55), Jenkins (59),
Nicodemus (86), Parker (96), éaxner and Edmund (106), Spradlin (116), Sutman

(119), and Yegge, Watson‘aﬁd‘WEite(l36). . o

£

The results of studies révigwed in this area do not readily suggest

-

clear cut conclusions with respect to speéific conditions, TFor example, in-

-

creased knowledge about a program did not always appedr to be related to a

change in attitude towards that progrém. ‘Tﬁe results do suggest, however,
/ ’ kY *
the .general conclusions that positive attitude changes could be, and were,

- +

brought about and that the institutes appeared to be significant factors in
these changes. The .permanence of these changes remains a paitially answered
question although follow up studies after time lapses of one to five years

’ ofteﬂ found attitudes of participants to be markedly posiiive,fparticularly (:}
t

toward the institutes as experiences beneficial to the participants.

.




' that not only was updating of the teachers' background necessary, but the

. for the other selected group of teachers. The samples were rated by a

4
8

Teaching Behavior '

. . . ' ’

- B

In order to bring about change in science. education it was determined

>

way in which science was taught needed to be altered (Kreighbaum and Rawson,
65). The degree to which this objective Was abcompliéhed was a facet of

Jany of the reported evaluations., .

a

Anderson and Horn (4) assessed a.model for the.diffusion of the new

1

elementary school science curricula. Tie model, funded thrbugh the Cooperative

3 Y v .

College~Schouol Science Prdgram, employed a limited number of personnel to ,

o

promote diffusion on a large scale basis. One of the first major concerns

was to determine whether the teachers' style of teaching‘changed as a result
of partigipation in the project. "Tuenty-eight teachers were randomly Selected
from approximately 150 teachers 2s a group from which pre-test data could be

acquired and a different set of 28 were selected as the source of posttest
. , i‘ . . ‘

data. Changes in teaching style were assessed through observation ard the,

use of the Teaching Strategiws Observation Differential (TSOD). This instru-
¥ N4

4_. A . . N
ment provides an overall rating of the style of teaching employed by‘a

teacher on a continuum with expository-direct and 1nduc§}ve-indiréct‘iepre—

senting the extremes. All.teachers vere proviQed‘with the same mater) 1s .

B

for use during the class scheduled for observation and a 20-30 minq;é g

ment of teaching was videotaped prior to Lhe'inservice classks. After com-
plétion\of‘xhe inservice classes, a similar sample of teaching was recorded.

.

v 3

group of four raters following a randomly determined pattern of rating. The

avdyage Hoyt interrater reliability was .94, The gain from pgetest to post-
. . L . .

test was significant at the .0l level. The investigators concluded that the

17 v ' ’ R




one semester inservice course had produccd a change in th teachers' style
of teaching. ¢ . o

iIn a study of an NSF summer institute conducted at Ball State University,
Hendren, Mertens and Nisbet (50) investigated the usefulness and degree of
implementation of 55 specific topics ipcluded in the instituté. Prior to,
ghe institute each participant wassasked to assess the emphasis he had .
placed on each topic during the preceeding school year and to indicate, on
a 1—7:sééle, what empgasis he desired.to place on each of the 55 topics iﬂ‘

the future. On the last day of the institute each participant was again

asked to.assess the level of attainment he wished to achieve fqr each topic

during the school year. At the end of the following school year each teacher

asse;sgd what he actually accompliéhed.during thé school year. The data

) +

suggested that the institute was effective in motivating the participating
teacheré to increase in their own teaching the level of emphasis given to }/

ics stressed in the institute, - . '
W

45 of 55 instructional top

_ Berger (9) c;mpared groups of tethers of elementary school science on
their predicted behaviors in order to study the inflﬁence of NSF teacher‘
training institutes for anq‘egperience with the Science Curriéulum‘Improve—
ment Study (SCIS) teaching strategiés. The groups selectea inc%dhed 51
teachers not exposed to SCIS, 69 teachers not exppsed to SCIS but stagting‘
an SCié'institute, 76 teachers who had completed an NSF in;titute in thé

. v L .
SCIS program, and 45 teachers who had completed a four week institute and .

had taught the SCYS .curriculum for at least one year. The groups of teachers
. were compared using the Predicted Role Measure which involved a film of
elementary school classroom scenes and a response sheet, When the teacher

in the film was to make a decision% the f£ilm waé stopped and the participanpts

¢ N

~
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determined that there was no overall significant relationship between the
L N

|
' background variables ofﬂage, sex, years of teaching experignce, grade level ‘ ‘

O

RIC o %

P v - ¥R 8
) .

- .
‘. N . N N
. .
v

were asked to respond by'rating theirmagreement to behaviors they might

«

L
exhibit if they were the teache. in the film. The responses were scored

and thE scores separated jnto’tQ;ee categories which were egsentially 1) a
teacher-oriented scote, 2) a student—teache? cooperation score, and, 3) a
student-oriented scorei} The %redicted Role Measure reflected'a varicty "
of situatioms, w:s specific enough to provide common input, reflected actual

teaching decisions rather. than broad attitudes, and it reflected and dis-
. . e

- )

criminated between the differing teaching behaviors described by the SCIS

curricula. Split-halves reliability was, established at 0.84 and a com-

*

’ ¥ a

parison of predigted behaviors to actual observed classroom behavior estab-

» [)

.lished a validity of 0 74, In general there was a positive correlatiOn

3

between experience of teachers with ‘the SCis program‘ﬁnd their degree of

hel >
agreement w1th the SCIS criteria judging group There was,no s1gn1ficant

.

difference bGLWeen the scores of the 5%,?0 -SCIS 1nst1uc§1on group and the

69 pre-instruction group as neasured bw multivariate analys1s of variance

.. . . [
-

There was a significant difference between the scores of the‘pre—institute ‘

“ . R
+ « .

teachers and the post-institute teachers. Post-institute teachers were

N oy . :

T . - 1 e ]

less teacher-oriented in their scores than were pre-institute teachers.

. L) ® ~"

2 - 14

Post-institute teachers and post-institute teachers with one year experience

. ‘ *
-teaching SCIS did not differ significantly in their scores. It was also N

".’ ) Y ’ ey

taught, enjoyment of teaching science, number of years of college scLende,
v ! ¥
,
and number of science methods courses and the scares on the Prcdictcd *Role
. { '
Measure. It was concLuded that teachers who experienced the NST 1nsLituLes
'.' N ’ N (e

and/or taught the SC1S curriculum changed their predicted “teaching behaviors

" [

in the direction of the SCIS staff judging group%
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. Bridges, Blngham and Creen (18) evaluated the Cooperatlve College-

. ) - \
School Sq@énce Improvement Program to .prepare teachers to teach the DISCUS

v -~

program. To determine whether there were differences. between teachers

#
’

who were trained:and those who were not, videotapes were made in classrooms

5

of both trained and untrained teachers. The tapeé were analyzed using the
Teacher Practices Observation Record (TPOR) and the Reciprocal Category
System (RCS). It was postulated that if the class atmosphere was succesdg- /[

oriented, analysis. of a videotape should shcw it to be more in harmony with

‘s .

the basic philosophical set of the DISCUS materials which would be in accord

.

with Dewey's "Experimentalism" and less "Authositarianism" in nature’ The
- . 9 .
investigators found that teachers trained for the program did operate in the

) L]

clasgroom more in harmony with the "prerimeﬁialism? philosophy than did

the non=trained teachers. The trained teachexs also provided more active

student involvement, less external disciplinary control, and more student-

3 ¢

centered instruction, Differences in teaching methods were apparent with

groups taught by trained teachers showing more student-directed, teather-

.

guided activity and more often using the ihquiry method of instruction. It

LY
v

was concluded that the results clearly supported the training program.

N

Spradlin (116) reported a study to determine whether intreased subject

matter knowledgg and exposure to new teaching strategieé in a special

Institute Program would effect any change in the classroom behavior of an

inservice teacher. The sampie included 50 science teachers who had partici;

3

pated in a Summer Institute Program at the University of Texas at Austin in

. .
1971 and their 1240 secondary school students. The study used a one group

——

pretest, posttest research design. Prior to the end of the l970—7l_sch05{,
. o
year, one class for each participant was given the Sciencq'Classroom Actavity
.
Checklist and a Student Semantic Differential. Pre-institute measures taken

3
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for the teachers included a Teacher Semantic Differential (TSD), a Teacher . H
Conca2rn S;atenent (TCS), NSTA's Annual Self ~Inventory for Science Teachers,
»

and content tests for earth science, biological science and physical science.
All measures were repeated following the next year. The results.indicated,
among othet findings, that participation in the Summer Institute Program
worked to improve thé teachers' classroom behavior patterns, pcrceptxen of ”
self as a professional nerson, their leuel of teaching concerns to more; ’ A{
student centered ones, and increased their content knowledge. \ v .

Additional studies dealing w1th‘changes in teachihg behavior include '
Adams (1), Amend (3), Brekke (16),, Bﬁowne (21), Bruce and Parakh (22) Frantz
(40), Flores (38), Gardner (41), George and Rose (42), Gruber (45, 46), —" o
Gruber,.Brady and Means (47), Highwood and Mertens (52), Hassard and ‘Smith (48),
Heideman (49),.Jackson (58), Jenkins (59), Klimas {63), LaShies (66), Marshall
(73), Mayer, Disinger and White (76), Merkle (80),kOst (92, 93), Nicodemus (86,
87), Parker (96) Redburn (100), Petrongolo (99) Sarner and Edmund (106),
Simmons (113), Schmidt (109), Sutman (119), and Thompsom (122).

The preponderance of evidence presented in these studies indicates that
teaching behauior in most instances did’change following ththeachers' ex-
periences in the various institute programs. Moreover,‘these changes tended
in general to be in the directions desired by the institute organizers. The
‘ changes were perceived.positively by the teachers themselves, by their students,,
and by their supervisors. 'While factors other’than institute participation
. cannot be excluded in all casc§, it seems eminently reasonable to conclude
that the institutes were significant causative agents in promoting improved

-

teaching. It does not necessarily follow, however, that such imprdvement

-

remains a permanent condifion. %
)

-
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Understanding of Science - v

A 4

The relationship of the¢ Institute Program to ‘the participants' increased’
= ] >

knowledge and subject matter competence has already been summarized with

L ] v

_respect to a discipline-oriented perspective. The broader concern of tcachepgf

’

increased or changed understanding of the nature of the scientific enterprise .

with respect to the methods and processes of science was also reflected in

+ a number of studies.’ . ' i ' .
. 1 g

Wittwer (134) reported the evaluation of a Research Participation Prd-
3 x

v
' \ . v

gram §RPP) at the University of ngconsin._ Among the objedtives evaluated ) - \

were the exteni to which the program hdd provided activities.and responsibil-
. ’ M / . ¢ B

x Al =

{ties meaningful in terms of research in,science or mathematics; had enabled v
. ¥ -

%

v

the.participants to generatertangiblé research results; and, had ‘developed

in the participants understanding of tlie methods or prqcesses oi science. . b

¢
¢

Based upon opinions of the supervising professors, more than 90 percent of

3 .

. - - -
}/ the RPP teachers gained a feeling or understanding of the real nature &f t
research. .Also, in the opinions of the supervising professors, nearly half ; -
- . . 3 . . 3 *
of the RPP teachers made a significant contributiom to the research discipline

4 ~ ¢

~ and néarly three-fourths made a significant conﬁn;bution to the output of
S s : ' )
the .professors' laboratories. One-third of the research findings were pub~ ,;
* ’ - . r - N . 2

. -, .

. 1ished and one-fifth were pfesented before professional regearch_societies.

-

The RPP teachers also scored K&gnificantly higher on the Science Process

~ . -

Ipventory than did a comparab;é group of teachers without the research experience. ‘

’ : b e e .
The cffectiveness of an inservice institute in increasing knowledge of

\
¢ontenl and the ability to un‘efstand and use’ broad concepts in mathematics |
: ’ \

and science was assessed by Selser (111), As a part ?f this assessment, the
o . . .

Test on Updcr§£éndiﬁg Science (TOUS) and thetSequential Test .of Educatlonal

N . v

.
7 f s N N .
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- sclence summer institute on elementar& teachers' aélétudes toward
R ‘ o . % . .

¥ participated in the .institute while the control group was composed of randemly
N A9

. that the experimentgl group showed a significafitly grealer/;hange in total

s : s . !
Progress were administered to 20 science teachers who participated in the
’ . v . -

o

institute and to-an equal number of control teachers who had not attended the

.
P

% N . ¢ . .

:insgitute. _The science teadhers who attended the institute made significantly
« ) ' :\ . ’ R .

higher scores on both STEP and TOUS instruments than did the control teachers.,

LI
¢

_This indicated a greater abil;ty to understand concepts of science and & °

Y

C, .
greater understanding of the nature of sclence”on the part of the participants.

, Chapman (25) investigated the effect of an inservice elemenfary school
science and

s
» .

unde}standings‘about'the seientific enterprise, scientists, and the methods

.t
»! . .

Ne e T . . A “
and aims of sc1ence., The experimental group consisted of those teachexrs who

3

I . ‘x’ .
Ll A . . * . ANTTO e
- selected elementary teachers in othér summer session classes. The TQUS in-

i . ) ?

strument, along with oﬁher data collected, was administered to both groups ’

before and after the summer session. Among -other findings, it was determined

¥ ¥ - . - .

A + ‘
g . .
score on the TOUS posttest over the prgte§ﬁ than did the control group; that

- < N Can
the experimental group showed a significantly great.x change in total score
[y . ‘ g . _' 4
on the TOUS posttest compared to the total posttest score fpﬁ the contxrol
/ — , - ‘
group; and that no significant relationships were found between TOUS segres

and the variables of hours of college science, life science, physical,bciencb

and mathematics, years of high school science 3hd mathematics, average college
. . . ¢
grade, average high school, grade, age, or experience. It was concluded that

A

such, a summer institute foula result in significant changes in science under-

- N M

standings by participants. .

:

¢

Welch and Walbefg (133) tested 162 physicsvteéchers who were barticipanﬁs

] = . '

in fdur different summer institutes with a pre-posttest battery of instruments

EMC ’ QA‘ l’}'" . L . .

o
s . ) '
b~ . , P
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which included the TOUS and SPI; Significant gains ;n TOUS were scofed by ,; .

teachers at three of the four institutes aﬁd positid; gains on_ SPI were re- ' .
‘ corde? fo;iall inéf{;utes, OAiy the mean gain; at tYOIOf ?he inSti&ht?; Yere : .

significant hogemgé. Success» in 1ncreas?qg participants” understanding of )

A
science and scientists was indicated by the- findings.
* ‘

Similar findings of. significant gains in .pre-post-test TOUS scores by

. institute participants were reported by Dean jZB)'and Southerland (115).
' ¥ . » y N . .
_ Using the Wisconsin Inventory of Science Process (a modification of the SPI),
¥ Iy ( . . .
~ Sutherland (118) also found significant gains recorded by institute partici-

’

pants in pretest-posttest measurements.
. _Related studies include Brekke (16), Fowler (39), Géorge and Rose (42),
Hulleman (55), LaShier (66, 67), Mayer, Disinger and White (76), McCormick’ (77),

g Merkle 580), Ost (93),.Thqmpson (122), and Villavicencio (12§).
- .
The studies,gited included a variety of instruments administered to
L. \ : ~

different populations under different conditions. ThL~ overall results, how-

’
»

ever, éuggest,that gains were made by most participants. To the extent that
4 Y . " '

the various instruments measured an understanding of science, it appears that

N LY . “
the institutes were successful in promoting a better understanding of the

PN N N [

nature of the scientific enterprise. It should be roted, however, that changes

’
.

. ‘ -
.» in scores were often fourd not to be significantly related to attitudinal ”

] ’ -
changes and were not necessarily indicatiye of altered, teaching behaviprs.

-

’
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Carcer Effects \\%~' -

Because the teacher was the primary focus of the Tnstitute Program, i

. ’

~ considerable altention was devoted to attempting to assess the impact of
- . " —_

. :

various institutes upon the teachin} czreers of the participants. Specific

_concerns were related to detcrmining how many remained in teaching following
. ~ . -

institute participation, what changes in job mobility occurred, whether or

-

/ not participants assumed increased responsibility and leadership,. and

whcghcr,préfessional activk;ies and m?mbership‘in professionak.drganizations
incfeaécd. . A ’

: Brekke (16) rePo;fed a follow-up study of participénts who had attended
institutes at the University of North Dakota over a fi%e year period. He

* +

' - r BN
“found that few pariicipants left teaching to go into other professions, but

N I3

'
1

some did leave public .school teaching to instruct at the college level. He
“ . h
also found, that most of the participants remained in the same schools in
s »

which they had taught prior tv their institute experience, and of those who

- .

changed; most remained within the same é}até and went to larger systems.
Although most other studies reported few participants leaving the teaching
profession, most indicated greater mobility than that reported In this stﬁdy.

The principals in Brekke's sample were positive in their ratings of partici- ¢
‘pants’ gains and 1mpfoVéd teaching and.also positive, but somewhat lower in

-

thelir ratfngs of the extent to which participants sought to assist in d¢
veloping new instructional and curriculum materials and to assume more rusponsi-

bilities as consultants and advisors. Brekke found that most participants

were encouraged in continuing their education, most ind%gated that they would |

-

continue even without institute support:

n )
v - <®
4
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Jenkins (59) evaluated the first five AYI's held at the University.of
_Uﬁqh,from 1957 to 1963 based upon a 90.5 percent response to question;aires
méiied;to 243 past particip;nts. Among other findings, it was determined
that ?l percent were teaching.fdlltime,in.secondary schools, 7 percent were
teacﬁing parttime along with counseling or administrative dut}es, 6.5 percent
were administrators or supervisors, 1l percent were teaching in colleges, and

\
4 percent had left the education profession. The lLarge majority of par-

ticipants believed.they had made improvements in prestige, attitudes, leader-'

ship, and nrofessional growth,

The ;nfluences on employment status, subéequent academic preparation, ‘
and professional image wére investigated by Wittwer (134) as one méans of
evaluating a Research P;rticipa;ion Program at the University of Wisconsin.

“

. A structured questionnaire was directed to each of the 87 teachers who had

participated in the program at‘some time during the 1959-1966 period. Approxi-

. . ~

matgly 40 percent of the teachers reported changes in their pléces of employ-
ment or job responsibilities since first becoming participants in the RPP.

of Lhe;e teachers, about 45 ﬁércent reborted these changes as a direct con-
sequence of their RPP experience. Fif;y percent of the RPP teaéhers returned

to graduate school after participating the piogram and nearly 45 percent in-

- S

dicated that additional graduate credit was earned as a consequence of the
- . i

€
RPP experience. As a consequence of .thair RPP expérience, more than half

.

of the teachers joined‘professibnal societies and more than 80 percent were

A}

influenaed to frequently review research journals. More than threce-fourths

reported a gain in prestige and dignity among their students, colleaéues,

v

and administrators. Nearly all reported increased competence, effectiveness,
’

and self-cqnfidence as teachers. -

/

£



Macon (72), as a part of a study of characteristics and opinions of
participants of AYI's held at The University of Ndrth Carollna at Chapel
yill from 1968'through 1971, reported ;cveral post-Institute professional
‘characteristics. Of the 58 respoﬁdents, 94.5 percent had earned.the M.A.T.
degree and'S.S percent hadsapplied AYI wgrk toward other advanced degrees;'
60 pér%ent had attempted additional graduate study. Changed . teaching positions

were reported by 63.8 percent while 29.3 percent”had changed states of em- '
. . I -
ployment. Nineteen percent were in educational posicions considered higher

than hfgh school and 5.8 percent were no longer in education. The unumber

of department heads increased from 8.6 percent before AYL ekperience to 15.5

- 1

percent after. Eaucational leadership roles since their AYI participation
. " ) .
‘were reported by 48.3 percent. Membership in profcssional organizations was
increased with membership in NSTA nearly doubled. following institute experi-

ence, Macon concluded that the AYI experience influenced the participants
. » W
to increase their mobility, leadership roles, professional activities, and

A

*

professional status.
- [}

While the findings varied among the studies, tlierc were areas of agreé— e
ment . Dyéhe (30) fo;ng participants .of summer inititutes at the'Univgrsigy\
of Montana from 1961 to i97l.§ere not influénced to seek careers in business,
industry or school administration. Similarly, Cray#(&&) found, that while
participants of summer institutes held at the Univérsity of Mississippi from -
11957 to 1969 had 1mproved their profe351onal status, the maj»rity of thé\
respondents were employed in the secondary schools in 1970. JZQ\? (31),

\J

in evaluating aspects of summer institutes held at the University of Alabama .

from 1957 to 1962 found thqf over 90 percent of the paercipaﬂts were 5t111 ’

“ |

&lassroom teachers in 1963 and that only three partlcipaan hi? lefL the

. educational profession.




'
. K 1]
While a large percentage.of institute participants returned to the class-—

room, a -fairly high degree of mobility was reported in'severalfstﬁdies..

’

Bradberry (14), in studying participants of AYI's held at six southeastern o

universities, found that 148 of 348 respopdents were no longer, teaching on

)

the secondary level. She also found that approximately two-thirds of the

r

teachers had accepted additional responsitilities, such as department head

or curriculum coordinator, since attending the academic year institute. ' . .
s | .
* A
Roye (104) studied modifications of professional characteristics of partici-

pants in AYL's conducted at Arizona State University during 1962 and 1963 and

found that tJe experience did not .stimulate a desire in the participants to (i

leave the teaching profession. He conéluaed that the AYI gipegience seemed
to have contributed strongiy to péiticipants‘dissatisfactioncwith their prior
teéching position and wag of significant value in acquiring qénéw posipiqn,
which most participants had déne by the t;me of the study in 1968,

The relationship of career effects to institute participation wés also

an aspect of the following studies: Gibney (&3), Heideman (49), liighwood and

Mertens (52), Hormer (53), Irby (56, 57), Klimas (63), Marshall (73),
<« . : ;|
Martinen (74), Milliken (81), Redburn (100), and Slawson -(114).

Based upon the evidence presented, it appears that allarée majority of

-
¥

the participants remained in the educational field for at least three to five

Y.

. years Tollowing their insti.ute cxperiences. Job mobility was apparently -
significantly increased following institute experience. Although a causative
relationship cannot be definitely. established, it appears that attendance at

Y *
.

one or more institutes was a factor in teachers moving from one position to

another, from teaching to administration or supervision, or from teaching in .

an elementary or secondary school to college or university level instruction.

»




ERIC

Aruitoxt provided by Eic:

~

)

A related factor was continued graduate study which certainly scems to have

been increased following institute experience. Frrally, increascd professional
\ . f

acti®ity as suggested by such indicators as higher frequency of usags of

jburnal and periodical literature and increased membership in professional ~

D

organizations and societies, also appears to have been related to participation

in the Institute Program. Py
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0 . IMPACT ON STUDENTS

A -

'

As the NSF Teacher Institute Program developed, immediate concern and
attention was directed toward the teachers, The effect upon students of

R

s *
O e s
these teachers, -although one step removed from the Institute Program in the
: . " ‘

+

' ) N e oo
operation of most of the institutes, was a second major focus. As the pro-

»
x
: -

gram was generali& envisioned (65), it was intend%d’uLtimgtely,\thét student

achievement in science should bébimproved, that attitude toward and interest

.
” -

in science be influenced in a positive direction;‘apd that understanding of

-~ 2 ’ o
. . ‘

science as a way of investigating and learning be,incfeased. As g Iong

o, )
"~ . . N .

t .
range goal, it was desired that more students %?uld elect future science or
M : - A . ’ : ) o
science related courses of study and careers, Studies related to students
.o ’ ' ' A
> . . aJ * .
will be summarized in the three subcategories: Cognitive Achievement, Attitudes

% , N . ©

@ . x ¥

¢ o . .
and Interests, and Understanding of Science. -

s . -

P

+

Coghitive Achievement .

'S

Of the studieb related to student factors, a majority dealt with achiever

.

L\
Sl B .

' ment in science. While such achievement carries with it a connotation of

- N . 4 .

increased understanding of science, the studies cited here will be reviewed,
. ’ - h
. . _
primarily with respect to cognitive achievement and considerations of changes

* -

) > . . ) . . ~‘,-
in student .understanding of science in a broader sense will be treated separately.

.e

Bricker and LaShier (17) evaluated a CCSSP.summer program which involved

47 elementary echool teachers and piincipals in beihg prepared to teach the

~

- s '

Science - A Process Approach (SAPA). ° Twenty-six of the participants taught

SAPA‘in grades K-3.during the following year., Four sets of competency tasks

were compiled from the Competency Measures to measure -gains in student achieve—

n

S

ment over the- year. The design provided for pretestlng in September 15 control \
-7 .

ERIC 7« - 32
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control groups and experimental groups at the beginning of the year and after

ic3

<

students and 20 experimental students randomly selected at each grade level

from kindergarten thfough three. Both groups were again tested in May. The
. o ' ' -
" Mann~Whitney U statistic was used to test for,differencestbetween the groups.

It was found that, at all four grade levels, there were no significant pretest

differences between;the experimental and’ control groups. Posttests in all .,

four grades, however, indicated that significant achievement differences '

¥

existed in favor’ of the experimental group. It was concluded that students

involved in the SAPA program consistently achieved more of the stated objec- B

o

¢- . .
tives than did the students in the control group.
A similar study is reported by LaShier and Kurtz (68) on the evaluation )

of another CCSSP institute conducted at Kansas State Teachers College in

5

1969-70. Thirt§ elementary school teachers and fiye administrators paptici—'

v
.

pated in the program which was designed to prepare the participants to imple-

\ment(tﬂe SAPA program. In addition to various teacher factors considered, ot

’

student achievement was evqluated. In the fall of 1969, 108 sgudents‘were

pretested using one of four forms of a Set of Competency Tasks. 1In the spring,

£

97 of these same students'were given the posttest. The students in.this

sample population were divided into control and°experimental groups based

on whether they had regﬁived instruction in SAPA. The Mann-Whitney U test

was used to determine whether any significant differences existed between the

&

|

: i

the .experimental group had received instruction in the SAPA materials. The |
|

analysis of initial differences between the four pairs of experimental and

3
- 4

coon s 4 :
control groups indicated that only in one of the four pairs of groups did a . .

»

. ¢

significant difference exist prior to instruction. In this one case the ex-

H

4

perimencal group outperformed the control group. On the posttest scores, ,

“ s, T »

A !




o

.participating pupil groups scored significantly higher than did the control

the analysis indicated that the experimthal groups\séored significantlﬁl

\
\ ”

higher than the control grodp’ln'three of the four cases. s o

‘Selser (111) assessed the effectiveness of an 1nsérvice institute in

+

increasing knowledge of content and the ability to understand’ and use broad

wl
concepts of science dand mathematics. As a part of the evaluation, he compared

-

scores of 745 pup}ls vhose teachers had participated in the institute with

1

scores of 761 pupils whose t&acher;'had not atéended the institute. Among

. : . = -
the instruments used were Lge Sequential Test of Educational Pragress (STEP), )

Sci?pce, Levgl 3 gnd tﬁe STEP, %athemati;s, Level 3. Some of the findings )

include: science pupils taught by institute participants scored significankly

higher on the STEP, Science,/than dia ;cience pupils taugﬁt'by the, control

teachers; and, at tﬁe seventh and eighfh gradé levels, pupifé tguéﬁt ﬁathe" ‘
matics by participatiﬁg mathematics t?achers scored significantly'higﬁér\on
the STEP, maLhemgtics, than 41a_pupil; taught by the control teachers; the
;iﬁth grade ﬁbpéls of mathedgiicsuparticipants made higher mean scores than
did éupils of the\control teachers but the difference was not signifiéént.

Selser also found, that when the Qeans of the individual grade levels for
. 3 - (A

science and mathematics scores for the STEP tests were poodled, the respective |
. v R N ' ¥ “

&

groups.

An 1ﬁsefvice\program for earth scjience teachers was evéiuated“by Mayer,
Disinger and White (76) in a study whigh included an assessment of ;ognitive
growth of students incthe)claSses of pérticipants. To defermine\this, the
T?st of Sc;ence Knowledge (TOSK) was administered in all classes early in

October, 1969 and again‘iﬂ'laxe May, 1970. They found, using t-~tests for

matched pairs, that TOSK, Part I (Factual Information) means increased

¥
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significantly. The difference in TOSK, Part 1I (Principles), mean$s was
posit%Vg but not stati%tically significant. 1t was indicated that the css . .

¥

Program was successful%in‘helpiﬁg participants be effective in, amohg other

L " - *

things, improving student understandings of science concepts and processes.

Behringer (8) examined the modification of biology curricula developed

b
2

as part of a CCSSP program for usa'by 35 teachér; and 4,264 students. The
Piologyngtudents were groupéd into ability leve}%/with the aver;ge group

using Lhé unmodified'BSbS Yellow Version and the slow learner gr;ups and the ;

accelerated group usipg mgdifiedlcuzricdla. TFor experimental desién purposes,
.+ some classés in eaqh of the low and high abiliéy groups were taught with the
,unmodifiadiprpgram. Thé data indicated thaﬁ gains in learning~were signifi-

cdnt for all groups; xﬁht ‘the differences in achigvemeht between groups using
. L ¢ ‘. v
modified and unmodified materials were not significant; and that gains in

~

learning for groups using unmodlfled materials were significantly greater for
1Y t~’ *

\
the average students than for elther fhe slow’ lealner §§\accelerated groups, N
X . N %

indicating that modifications were,desirable for slgw learners and accelcrated

A Y

. students. . . -, .
Brekke (16), in evaluating the effectiveness of institute programs held "

. . . f
over a five-year span, examined various indicators oﬁ}student achievement.

Y “ .

He found thgp University of’ North Dakota admmssmon records based on standard-’

1aed Ltests showed a gain of more than ten points in achleyement in t.%& science

* LRy ‘

arca for students taught by institute partdicipants before and after .lie teachers'

’ - A - ¥ ? .‘*
institute experience. He also found that institute-trained teachers had several
* " i .

»
v

. . N
students admitted to prestige schools noted for rigorous programs in science

’ *
and mathematics. NonJinstitute teachers, on the other*hand, had none of

v
A kS

. \
their students admitted to the same institutions.




Studenr achievewent wvas also included as a f#ctor in studieF by Ahlgren (2),
Bingham (11), Bridges, Bingham and Green (18), Howe (54), LaShier (%6, 67),
Thelen and Litsky (121), Twagten (123), ﬁffelmén, Magoon, Idstein and Yollés
(124), and Villavicencio (125)2

Sthent gai;s in achievement were repqrt?d‘}n neérly all the doghments
reviewed. The relationshi; of these gains‘to teachers attending one or more

. . \ }
institutés was not always clear., In at lea$t one study.(lZ&i, students taught
éy'nodh;articipants sébred significaﬁtly higher on both pretest and posttesr

administrations of the Amqrican Chemical.Society_(ACS) test than did students

taught by participants. On the whéle, however, the evidence suggests @

L P

positive relationship between teacher participation in an institute and achieve-
~ .

ment gains by that teacher's students. D# should be noted that other factors

such as test bias or knowledge of participation in an experimental program,

may influence resﬁit;, hence a causative relationship is not clearly defined.

Attitudes and Interests

Attempts to assess attitudes and interests have consistently been plagued
by the elusive nature of these factors. The studies summarized here reflect

this difficulty and present séveral instances bf findings and results ht

’
+

~

variance with one another. ~ ‘
¥ 1

Brldgcs, Bingham and Green (18), in evaluating a CCSS Program designed

Lo prcpare teachers to teach the DISCUS program, examlned the effects on
”undcrachiev;ng jbnior high youths wich respect to theif knowledge of science,
. and :hélr attitudes toward themselves, their teachers, and theit school. The
Eagic approach uﬁderlylng the érogram was that the unéerachie;e;s were sepa-

A1
. . ¢ ~ ~

rated from their more successful peers, placed in a success~oriented environ-

ment, provided with a series of small éroup activities, used a directed

’




N

B
. "

discovery approach while carryi;g on the éctivities, and uséd'data from their
activities in arriving at meéningful concepts via discussion-techniques. It
as gound that the treated groups acﬂieved.a>better dndersta?ding of science,
and gisplayed better attitudes towardlthemselves, their teacﬁers, anq their
scbool than did non-treated groups. Also, thg grohpé taught by écaéhers
tféined in the €CSS Program were found to héve achie;id a hetter undergtaﬁﬁing
of science, and displayed better attitudes than thosé taught by non-trained
teachers. - ‘_ , ‘ ; . ‘ B

A pretest-posttest, nonequivaleﬂt cor.trol, design was employed by
Lauridesen (69) to compa.e the effectivensss of 1SCS Level One with non-ISCS
seventh grade science classes in 1) fostering positive growth in the scieatific
attitudes associated with the nature of scientific laws, the limitétipns of
sciénce, and the desirability of science as a vocation; 2) enhancing the self-
rcliancg level of seventh grade studenks; and, 3)’in elevating the ragking the
students gave to scien;e when ranking five classroom subjects in order of pre-
ference. Data were collected from more than 650 students in'clasges of 15
ISCS'Level Onc teachers who had participated in a CCSS Summer Institute at
The University of Kansas. More than 200 non-ISCS respondents were in classes
of eigﬁt non-1§CS teachers each of whom taugﬁt in a school district represéﬁted
by-Lhe 15 I§CS teachers. Discriminant analyses wexe performed on the px‘Lest |
and posttest data collected with instruments designed to mea;ure'scient tcx
attitudes, self-reliance, and classroo$ subject preference. It Was fdu#d , ;
fhat the ISCS group experienced a significant positive increase in the attituée

associated with the nature of scientific laws, while the non-ISCS group did

not undergo as largé a positive change in this attitude. The non-ISCS grodp

.experienced a significant négative change in the attitude associlated with the




desirability of science as a vocation; the ISCS group alsocexperienced'a
negdtive chgnge which was nearly as great, Both groups experienced a non- -

signlflcant increase in the attltude associated with the limitations of sci-

I . “

. ence. Both groups also ranked science lower, but not significantly so, on

the preferentlal ranking of classroom subJecLs on the posttest than on the

%

A -

pretest. Finally, both groups expelienced non31gn1flcant 1ntreases in self-
h reliance. ?ne findings 1ed to the conclusion that the Level One program has
)
™ not completely met its objectives.*t / . ] e
K X E Sbradlin (llﬁffiin‘an‘invest%gation of the behavior change of 50 scienc

.
y ]

_teachers who had participated in a summer institute, studied attitude changes
of tlie teachers' 1240 sccondary school students. A Student Semantic Dif=

ferential was administered at’ the close of the school year preceeding the

\

summer institute and again following the next teaching year. She found no
> : R 2
statistically significant difference in the attitudes of the students towargd

the world of science, stience cless, seience teacher, science laboratory, or

school befote and after the teachers' inétitution‘particiuation. There was, P
4 _ . L

‘however, a positive trend which, it was suggested, could becpne more positive

as the teachers grew more secure in‘thp use ‘of new activities;‘ ,

' Ost (93), as part of the evaluetion’pf an institute for biulogy teachers,

S

investigated the difference in the preference of the students of the in-
. i . ' O . :
stitute participants for biology, before and after attending the institute.
. .

The Subject Prefcrence Survey was administered to the part1c1pant s first
biology clags of the day during April preceeding the participant'é attendance

at thé 1ns€itute and again six months after the institute. No significant

N\ 1

v

o ] :
dif ference between pretest and posttest scoxes was found, suggesting that

students in science classeg of institute participants neither increased nor

= 3
) N -
\
( ‘ 35
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.

L

‘ X ) ,
decrcased thelr preference for the science Course. U was noted that although

-
-

~ . ’
an immediate .change in stuffent preference was not detected, the results did
' * A Y .

< = \,
3

I3

not preclude the posiﬁbility of a long-term effect.
Thompson, Irwin, Bauman and Sanders (122) analyzed data from question-

naires administered to three randomly sclected studenis in each class of a

randomly selected samﬁie of one-third of the participants frqﬁ each of 26 : T

'
¢ 8 M ‘ .

ESCP 1hs§itutes.ﬂ Among the results reported, thé majority of the étudengs
¢\ .

-

_— .
felt theixr earth science course was worthwhile and 64 percent were more in-
terested in earth science at the end of the year than at the beginning.

.

Studies dealing with students' interest in future career choices yielded

contradicatory results. Brekke (16), in a followup study of participants

who attended NS¥ insLitJ\es at the University of North Dakota, reported some
Y . < ] .
comparisons between students of institute and non-institute trained teachers.

< v

He found that in-titute patticipants reported a proportionate gain of eight'
> . . .
pgrcent in the number of students going on to college from one year to the .

s .~
. ’

next (comparing graduates before and after teacher's institute attendance)

who enrolled in coursea in science and mathematics fields. Non-institute
. « A 2
trained teachers reported a gain of gix percent from one year td the next of

* » '

. 1
students enrolling in college for science and maqhematic; carears. Positive *
- + )

results were also. indicated by Slawson (114), who attempted to determin. 1d
. . A

analyze the impact and influence that participation in AYI's at the Unir ity

)

of Virginia had on former sclence participants. One of his conclusions . .

g

that the AYI érogram éadvhad’a positive effect on the former science partici=-

/
pants in terms of abilgty to motivate students toward careers 1n's§1ence. //'
Jenkins ﬁ59), how;ver, in evaluating the AYL Program at the University of /
Utah,'concluded that the overall effects:of the program towards: the goal of . /
influencing moré‘stbdgnts to choose scientific.or mathematics careers were
Qeghtiée. C ) ﬂ* g k, )

‘ ’ ) ‘ | w36 . ’
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Additional studies which considered attitudes and inﬁerests‘inclﬁde
LIRS - s
those reported\by Ahlgren (2), Bartlett and Edgerton (6),.Bogen (13), Bruce

and Parakh (?2), Dean (28)3 Klimas (63), LaShier (67), and Roye (104).

/ﬂﬂy\positive relationships butween the toa(hOL intitute program and In-

v . :

creased intérest,in, ov smproved attitudes ‘toward, science on the.part of

* ’

students of participants cannot be éupportLd on the basis of the studies re- -
#

viewed. On the other hand, neither can negative changeés, in student attitudes

or interests clearly be attributed to teacher participation in the institutes.

' . ' \
.

Understanding of Science

*

A number of studies examined the science achievement of students from

Iy
. g . . - »
]

which some inferences about the students' understanding of science might be

v T

drawn with rYespect to a specific‘area.f Very few studies dealt witﬁfthe under-

standing of science in the broader sense of considering the nature of the

scientific enterprise.. . ’ .
’ ¢

Bruce and Parakh (22) reported on the evaluation of a Research Partici-

3

pation Program conducted at Cornell University'during 1963-1964. As a part

of this study, they. evaluated the éffects attributed to the progtam on 51

¥

student "assistants. One form of evaluation.involved the use of rating’forms
s

complcted by participating scientigts, teachers and student a331stants. All

three groups rated the 5tudents high on general interest. Studeht contrlbutlons
' .- -
to problem solying and value of suggestlons were both rated fair to good by

v

all three groups. A high rating was given by all threc groups to itdms éon—

cerning nbticeable increases in scientific attitudes and critical thinking

4 .

’ 7 ~
on the part of the students. A second form of evaluation was the administra-

-
>

tion of the TOUS instrument to 46 matchéd pairs of student assistanté and

non-participating students. The test was given twice, first early in the '

¢ M ¢ M

'

Rl
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program and again near the end of the proéram. A test for homogeneity of

suggesting that the students were yell matched on theilr original understanding

of sciénce. The mean gains in score, for total as well as subscales, by the

student assistants were not significantly different from the mean gains in
score by the matched non-participating students. It was noted, however, that

3

|
varigpccjon pretest scores revealed no slgnificant difference *otween the proups,
. _ ' ~

total scores on the first test were high,about half the students scored at

or above the 90th percentile, suggéstinﬁ that a ceiilng’éfféct was in operation.

.

LaShie}'(67),1n evaluating ACC3S Project f;f ISCS teacﬁe?s, studied a
égries 6; fa;tora relatedlto student.achievemenz, atLitudes.and understanding.
Based upon th~ir progress and scores on achievement tests, the ISCS students
were scpagated into high achieYets and low achieving by selecting the tbp third
and rbottom third, respectively,‘of the group. The instrument used included
measurcmcnt.;f student attitudes toward science as an approximation to truth;
and scicnqelps %ﬁJempirical discipline. Significant differences were found in
scores achieveh by the two gfodps on both measures. It was concluded.tﬁag

high achieving ISCS students had a significantly bettéf‘conception of science

as approximate and changeable thgn did low ISCS achievers. Similarly, the

high:aéﬁicyi;g 1SCS students had a sigﬁificantly better grasp of science as
empiric;], or based on natural phenomena, than did low acbieﬁérs.

“ Ahlgren (2), in an interim feport, éﬁmmafized various uspects ot ghe
evaluation of Project Physics 1nclud1ng student gains on TOUS and SPI. X
random gample of 100 teachers were selected from a list of 16,911 hl§h school
physics teachers. Of the 20 whd ggreed to pagtlcipate, 40 teachers Q re

. randomly si}ectgd to teach Project Physiés and 30 to teac? as they would have
ordinarily taught. Among other instruments, TOUS and SPI were administered

y ) . ,

A%




to the students on a pretest-posttest basis. It was concluded that the Project .
?hyslcs scored higher on both TOUS and SPI than they would have if they had
been in the control groyp‘classes.
‘ ‘Other stdﬂieq dealing with stua%nté' undexrstanding of science include
Biﬂgham (11), Bridges, Bingham and Green (18), Dean (28), Mayer, Q}singér
and White (76), Selser (111), and Villavicencio (125). . ,
" As is apparent from the studies described, the findings related to ‘
studen;s; understanding of the naéure of science were nét consistent. More-
: over, because'mos; of the studies\d;alt with this concern in a descriptive
- manper; cléarly defined relationships are few. 1In gene;al, it appears that
stuaents whose teachers had had ipstitute expetience were likely to have a

somewhat better understanding of science than were students of non-participants,

However, ,it is by no means certain that such a differcnce was significant,

. .

ps




"SUMMARY

Y

, . . . *
1n summarizing the results presented Jn the studlos revliewed, the summarles
L]

-
~

of findings with respect to teachers and to thelr students will be examined in

-

an attempt to determine the probable impact of the NSF Teacher Institute Program.

The studies which examined “the characteristics of participants, rejectees, .
: ' i . Lo
and an?applicants suggest that, in general, the institute participants were

.
D

those who most likely were the better qualified teachers while the non- .

applicants were more likely to be the least qualified. On the surface it appears

.

»

to be a case of the rich, educationally, getting richer. But the participants

werc alsg.those teachers who tended to teach mare science courses, have con-
A

’

¢

tact with more students, be more active in professiopal and leadership roles,

»

and who were most likely Lo remain in teaching. On the basis of the charac-

Iy -

. teristics and sclection of participants, then, it must be concluded that the

3

effecF of the Institute Prograw was positive: -

Several studies noted that participation in teacher institutes was the
most important factor in increusing the content background of}t;achers. In
this rcspeét there was agreement by teécher-éarticipémts, administrators and

superviqpfs, and coldlegc and university personnel., Based upon the evidence
- P £

presented, there was,virtually unanimous agreement that the participating

N

teachers' subject matter competence had been significantly improved «nd that

the Institute Program had clearly been successf;l in this reg;rd.

'Changgs in teacher éttitudes were inveétigated in several studies with
highly mixed results. Positive changes were Found in several instances, and
iA some cases these appeared related to some aspect of the institutes. How~

ever, enough f{indings of no-significani—difference or of negative changes,

together with findings of uncertain relationships between attitudes and

-
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institute experience suggest that any conclusions drawn would be so tenuous ,

as to be of little value. It is nonetheless clear that the majority of the

.
LI

participants had positive attitudes toward their institute experience and

»

X

viewed the results as beneficial.
A large nymber of studies investigated changes in teacher behavior follow-

ing institute participation. Based upon the fIwdings reported, it appears

.

that there were changes and these changes tended to be in the direction desired

LY
:

by the institutes. While the fact that the better prepared, and thus prabably
the more capable, teachers were most likely to be selected as particiﬁanps
cannot be discounted, it appears that the Institute Program was probably a

causative agent in bringing about improved teaching behavior. The permanence .

of such improvement is not, however, established. '

N
.

. In the area of teachers' understandings of the nature of science con-

siderable variation was found in instruments used, pgpulatibns assessed, and

reported tesuits. Based upon the assumption that the instruments administéred
did measure,htd some éxtan,‘an,understanding of the aims,.;ephods, and )
" processes of science, it appears that significant’improvemeﬁ£,did occur on “©o
Lthe wholél The felationéhip of this change to the institute,experience of .

the tcachers is not clear. Because institute participation was one of the. .

few factors common to all the studies, it{seeﬁs reasonable to conclude that
the’ Institute Program was a positive factor in this effect.

With respeét to the effects on the careers of teachers, it appears that

>

several changes occurred following participation in the Institute Program.

~

moré mobile, moving from onc position to another, from elementary or secondary

to college levels, from teaching into administration or supervision. As a-

' C : A

Although relatively few left the education field, the teachers did become
\
|
|
|
|
|
|
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group they also exhibited an increase in continued graduate study, in pro-
fessional actlvities, and in educatiéna] leadership roles after attond@ng
1nsLitute;§\1Whilc again a causatlve relationship cannot be definitely cén-

cluded, it appears that the Institute Program had a positive effect on the

- ‘ N

- , -

careers of participants. s

. .
N

ve

Studies of student achievement reporteﬂ gains in most instances. Whether
- N R3

- ! :
or not these gains can“be ascribed to attendance in an institute by the

. teachers, however, is not at all certain. Although in most cases gains were *

-~

¥

noted for students of participants, the gains were not always significantly

-

.different from gains scored by students of non-participants. In at least

#

13 one case the non—ﬁargicipants' students outszored the participants’ students.
A critical factor i; studies of the king reﬁbrteq heré is ££e appropriateness
& of thc instruments us;d. A,conventional~6r traditigndlsénstruméﬁé applied
to students Qﬂ; ﬁa;é’peen taught in a manner iﬂtended to be different from
o oS ] .

the conventional of traditional manner may well score lower than a control

group. .Obviodsly,lﬁhe conyerse would be equally true. Even the knowledge
that they were 55nticipafiﬁg in an experimental program could influence
DS : . ' ’ "

. ,students in such a way as to alter achievement test scores. Because factors

.

between the Institute Program a

such as those cited appear to be potentially significant, any relationships
j& student achievement in science remain unclear.
1

.

Student attitudes t%gard, and interest in, science were the basis for

N -

several studies. The findings, however, were at variance with one another.

All three conditions, positive changes, negative changes, and no changes,
- - -~

x
- v

P ‘e > - [
were reported.. No general relationship between changes, or lack of changes,

. I -

in student attitudes or interests and teacher participation in an institute

can be determined.

- 42 i
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“

Studies related to &tudent understanding of the nature of sclence were

.

very fcw in number and generally descriptive in nature. The findings reported

were not consistent and do not support any well defined relationship between ~

teacher institute experiénce and student understanding of science. While

the studies suggest that students of ﬁa%ticipants were likely to have a some-

.

what bettcr understanding of science than were students of non-participants,

t

the difference cannot be considered significant nor negessarily attributable

to the Teacher Institute Program. . -

In reviewing the overall impact of the Teacher Institute Program, it
. 4

should be noted that the studies reported are representative of the studies

4

~ -

done rather than an exhaustive compilation. Because it is a fairly extensive

sample, the results reported can be expected to present a reasonably accurate

- ‘f
2

- - - !
view. In conclusion, while there are areas where data were scant and where

results were not definitive, the National Science Foundation Teacher Institute
A l
Program appears in general to have been successful in making a significant,

positive impact on science education.

v

v
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