¢

e . . . .. . _ DOCONEET EESUNE .

«

ED 161 60 . L . sE ozu 99u |
”;AUTHOR‘ S Wlllsen, victor i AN Garlbaldl, Ant01ne M. )
- TITLE" .The Effect of Teacher Participation in NSF Instltutes

Upon Student Achievement. Research Paper No. 10.
= N ! . Revised Editlon, b !
- INSTITUTION - Minnesota Unlv., Hlnneapolls. Coll of Educatlen.

.SPONS AGENCY National Science Poundation, Hashlngton, D.C.
_~  PUB’DATE . [741. : : v
" GRANT. .= - 'NSP-GH- 6800 : -
’ " NOTE . 20p.; For related documents, -see SE ozu 989-909 and
: . ./ ED 148 632-640; Contains cccasional llght and broken
. EDRS ERICEL MF- $o 83 HC-$1 67 Plus postage. o
-, DESCRIPTOR - =*Academic Achievement; *Educational Research- ' :
I . . Inservice Educatlon- *Institutes’ (Tralnlng Programs),
L T Junlor High Schools; Mathematics Eﬂucatlon- '
'*uathematlcs meachers- Science Education; *5c1ence
! Teachers- Secondary Education; Secondary. School.
A . .. . Sciencej Student Teacher Relatlonshlp, *Teacher
o - _Education U
- IDENTIFIERS Minnesota Research & Evaluatlon Project; *Natlonal
S ‘\ e ]Sc1ence 1°'ounda1:1.on' Research Reports :
B " ABSTRACT. - , ‘ o~

oL .. This research/stqu 1nvestlgated the effect of the
F ' part1c1pat10n of science and mathematics teachers in the Nationmal
Science Foundation (NSF)- Instltutes ‘upon. the achievement of junior .
.and semnior high school students. A ‘randomly selected group of junlor
and senior high school science teachers-and. randomly selected classes -
.of theéirs were admlnlstered abhievement tests in.science. Chi square-
~—— . and analysis of covariance (ANCOVA)‘vere used to analyze the data.
s Part1c1patlon in ‘NSF Sc1enceIInst1tutes and geographic reglons were
. factors 'in-a two-way ANCOVA. plass mean for achievement was the -
. dependent variable and teacher acChievement -was the covariate. NSF
‘ part1c1pat10n was found to- be\a significant factor in student
“achievement for high school teachers but not for junlor high school
.teachers. The study was repllgited for mathematics teachers apd’
classes and the 'same resulits were found.. It was concluded that R
51gn1f1cance at the senior high) school and nonslgnlflcance at the
junior high level may be due to \the difference ‘in subject matter
" taught and the. populatlon of students between the two 1evels.v
(Author/Hn) ) o L S .

L -

b

E{ _' » e’-ri‘i

3
g

************ ****************************************** **** k************ -

* Reproductlons supplled by EDRS are the best that can be made “.*

* . from the original. document.. - ok
**************************#********************************************




~

!
!

ED161680/

.\)

Aruitoxt provided by Eic:

ERiC

U.S. DEPARTMENT OF HEALTH,

EDUCATION & WELFARE

" NATIONALINSTITUTE OF *

' EDUCATION,, -
/

+THIS DOCUMENT HAS BEEN REPRO-
DUCED.EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN®
ATINGIT ‘POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-Y
SENT OF FICIAL NATIONAL INSTITUTS OF

EDUCATION POSITION OR POLICY

P
D)

~

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

\A/mme We\c\n

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC) AND
. USERSOF THE ERIC SYSTEM."

‘e

RESEARCH, PAPER #10 — REVISED

‘The Effect’ of Teacher Participation in NSF
InetituteS'Upon Student Achievement -

Victor L. Willson and Antoine M. Garibaldi
University of Minnesota

‘e

[

September 30, 1974

Thie study was supported by grant cw—esoo from the National Science =
Foundation to the Univetsity of Minnesota.

Wayne W Welch, Project Directore



The Effect of Teacher Participation‘in NSF :
Instituteq Upon Student Achievement-
. . /'
A Victor L Willson and Antoine M. Garibaldi
h University of Minnesota

o

A randomly selected group of junior high school and senior

high school - science teachers and randomly selected classes of

theirs were adm1nistered achievement tests.in science. Partici-~

pation in NSF. Science Inst1tutes and geographic region were

factors -in a two-way ANCOVA.  Class ‘mean for achievement was the.

dependent variable and’ teacher achievement was the covariate.

NSF participation was found to be a significant factor in student
;achievement for senior high school teachers but not for junior .

high school teachers: The study was replicated for mathematics ‘ -

teachers and classes and the same results were found :

Large foundations and institutes across the nation such as the National ‘

‘Science Foundation (NSF) have often assumed that the'improvement of teacher.
knowledge and ability will result in improved student achievement. As a resulti;

©of thJs assumption. much money and effort has been devoted to improving

teacher knowledge, particularly in science.y Since 1958, the NSF has spent

°

;nearly 750 million dollars for teacher training and upgrading. Most of the

money ‘has been used to ‘support: various training institutes, such as the Academic-
Year Inst1tute (AVI), In—Service Institutes (ISI), Sequentia1 Summer Institutes '

(SSI), and Unitary Summer Institutes (USI) Little evidence has been prOV1ded

. to show that the ultimate consumers, school children, have benef1ted ,This

" report provides some_additional evidence of‘benefit.

(3

Previous Studies

A review~Qf follow-up studies.in Academic:Year iustitutes and In-Service
teacher training in the areas of'science and mathematics gives mixed results.

about improvementein-the'ouality'of education within these subject areas for

"teachers and students. ‘In thelutilization of ‘the American'Association for

- the Advancement of Science's (AAAS)-"Sciencef—A;Process Approach" (SAPA) "and

q,/"'.-‘



Academic Year Institutes participants also indicate that teachers

"the "Science Curriculum Improvement Study" (SCIS) Curricula, results are pre-

sented that teachers demonstrated marked improvement ‘in“the nine competency areas .

considered (Lashier and Kurtz, 1970) as well as in the desire to initiate

“,science curriculum change through the use of the AAAS and SCIS philosophies

and activities (Merkle, 1970) Moreover, “Lashier and Kurtz (1970); in an’

experiment conducted after a summer institute, reported that . students using _
—
the AAAS methsd scored significantly higher on three of . four competency :

’ i H

tasks than did a’ control group using other materials.. Studies involving

/

experienced w1der opportunities to use their'abilities and improved their

- professional and economic stature (Bradberry, 1967 Irby, 1967; Martinen, '

1967; Westmeyer, et al., 1967)
Al
In research reported inV01Ving Mathematics Academic Year Institutes,
- ® - .

_the Montgomery County (Md ) Public Schools held 2 three—week summer

laboratoryiworkshop in 1969 for teachers and low achievers in mathematics

-at the secondaty level. The students were -given a_pre¥ and post-test

sequence of instruments measuring'mathematics achievement -and selfhconcepts.—
The results of all tests indicated that (l) students showed an average gain
of about one—half year in Mathematics Achievement, (2) that their self—

concepts with regard to mathematics increased significantly,/and that (3)

none of the studentsf_commentsusuggested-unfavorable dispositions to the -

‘workshop as3abwhole. Regression effects may account for most of these

changes, however. This study is one of only a few examining mathematics

) 1earning related to institute participation '(See Irby, 1967:_Martinen, 1967;"

‘».-

'Krieghbaum, 1968;'anduSlawson,'1970). .‘ S



'In an internation. u¢1dy of science curricula in nineteen countries,

°

Comber and Keeves (l973) examined the relationbhips between teacher—related
variables and studentaacdievement. They reported

There is sewa evidence that teacHers who show a’
professions’ #ttitude toward their work, for example,
in the preparation they de and in their membership
in professicnal assoéiations, achieve, in general,
better results than those who do not.

Specific variables reported Significant.in regression analyses on achieve-

, -~ ment were teacher training in six of fifteen cduntries at the senior high level
and attendance at conferences in two countries at the senior high level.

Thelen and’Litskey (1972) reported/a/study in which students of teachers

Lt

who participated in a six—week'summer institute on water pollution control.

were compared"with students of teachers who'did not attend. The non-attending

.group included teachers who had applied but were not selected to attend the

‘.institute. Analysis of covariance was used a test of student achievement on ‘

?

. s
. knowledge of,water pollution control as’ dependent variable, and I_)AT scores as - §

covariate. Reported means for the classes of ~teachers who attended were

EE

8 signifiCantly»higher than,means for classes whose teachers-did_not attend.
T

Method 4

As part of an independent evaluation of five NSF Comprehensive Teacher
Training,Projects funded by thefNSF,~Gullickson and .Welch (1972) carried
_,out'aflarge'scale experimental design in which'schools wére systematically '
'sampled withinistrata of urban—rural geographic region, junior and senior

‘high school, and subject matter (science and mathematics were nested within .

I

-the comprehensivelregions).1 Within each school selected the principal

. . ) b. ~.x
was asked to -seléct randomly one teacher from the science ‘(or mathematics)

faculty, who in turn waS'asked to select'one.class at random from the.

ERIC, o o "7 e




teacher's class. load. Teachers and their selected.students were given'a—'

s

series-of questionnaires, inc1uding'background questions for teachers and .

the National Teacher Examinations in Phys1cs—Chemistry—Science or Mathematics

[N

.(Educational Testing Service, 1970) Science students took the Test of

Achievement in Science, or TAS (Lawrenz, 1972) which consists of items selected

from the National Assessment of Educational Progrese items in science, and

mathematics students took the Mathematics Achievement Test, abbreviated MAT

-

: which was composed of items from The National/Longitudinal Study of

.are given in Table l.

-

Mathematical Abilities (NLSMA) pool i mathematics (Sandman 1972) Two\
forms were developed in Science and in mathematics, one for Junior high .

. level students (8th grade) and one for senior h1gh level students (llth grade).
A total of 346 teachers and classesz participated in science, and le

teachers and classes in mathematics. .Reliabilities_reported for thé tests

. Table l

Reliabilities of Test Instruments

Instrument - N . .Reliability
NTE (Mathematics) Not Available ° o .94
NTE. (Science) . _ Not Available - . . .90.
. TAS o o : : ' _
' Senior High - \ 1921 - .87(KR~20)
Junior High . ' ©981 o 87¢ ")
o TAM | o . . . S S
. Senior-High . : ' 1261 . . .86( " )
Junior High .. lb2s. L92(- " )

N

lPegions were centered in Wyoming, . South Dakota and Mississippi For
science, California and Indiana for mathematics.
\ . .
2Not all students took the achievement test. The teacher was glven
instructiops for random djvision of students; others took ° attitude and process

, inqtrumenti Thus, - class means are estimates for the class



valysis ’

As a way to estimate the contributory effect of NSF participation by

teachersvupon the achievement of their pupils, analysis of variance was |
chosen to partition possible factors in student achievement. A_regional
: effect wag included as a fixed factor, since the generalizability:tovother ’
lregions isiuncertain. An urban;rural‘factor-waS'considered but rejected,
_since for the science study no- major urban centers were represented in
:_ all»three-regions. Only Denver, sampled in the Wyoming'region, was a major
urban»center for science’teachers.. Similarly, the urban representation in
the mathematics regions was small (only Indianapolis) The majority of the
_schools sampled were in small’ towns and - cities under 50, 000 population_
V(Bl/ in science, 917% in mathematics)

A{second factor considered was NSF participation by teachers.h Partici—.\

pation was defined as cumulative attendance at the following NSF—sponsored

& N '
3

g }programs and institutes: AYI, ISI SSI -and Usi, Cooperative College and
School Science Programs (CCSS) were not considered since no information was
'gathered from the teachers about this type of NSF participation. No attempt

. was made to look at each type of institute separately since the sample sizes

3

— for participation vs< non—participation was so_disparate. A frequency

- distribution of number of institutes attended by science teaqhers,yielded
approkimately equal percentages for no participation,(36%), onevor two't:;“

-

institutes attended (36/), and three to fourteen institutes attended (284)
' These levels were then assigned as. !"Ne'l, "Low , and "High" levels of

participation in NSF—sponsored institutes.? The percentages of mathematiCS .
. :
teachers were 437 for the "'No" group, 29/ for the- "Low group, and 28/ for

the "High" group, quite'similar to‘the figures for the science teachers,

NS
e




institutes might be assigned ‘to higher ability classes through senior1ty or

L for other reasons.‘ This hypothes1s was examined. by". testing the independence .

' 'the class from which the achievement data were. drawn (high ability, average

- ability, low ability, and mixed ability grouping) Also tested with1n the

‘.

Ea

A possible contaminant to examination of the effects of institute

,participatlon by teachers upon student achievement would be differential

assignment of teachers to ability—grouped classes. Teachers having attended

w.-—--

of NSF part1cipation from the teachers assessment of the ability group of

.l

senior high school sc1ence data was_the independence of type of class (biology,

".chemistry, and phys1cs) from NSF part1c1patlon. The chi—square statistic was

"used for each.test, and results are_presented~in Table 2. A1l ch1—Square

/
statistics'Were'non—significant at p'L .05, indicating independence of the

d1stribution of teacher assignments by ability group1ng, or subJect matter in

,science from NSF 1nst1tute partic1pation.

<

o

A. possible confounding of the analysis is due to the non—random selection _

.of teachers for NSF institutes. If "better" téachers (more academically capable)

'go to 1nstitutes, then.a significant difference in student achievement among ’

participation ]evels m1ght be dué to teacher subJect matter cbmpetence. Accord—

v

¢

'1ngly, teacher achievement, as measured by the NTE was included iﬁithe analysis

‘as a covariate, .so that analysis of covariance with two fixed, cros jed factors

. " - / l

N

_was performed on four sets of data Test of Achievement in Science'(TAS) scores_

o for senior high students, TAS for Junior h1gh ‘Test of Achievement in Mathematics

N
(TAM) scores for senior high, and TAM for Junior’high Similar results for both

: science and mathematics would be interpreted as validating the conclusions,

. . . . . . ,('_-. -

. since the groups_and tests are 1ndependent}

Disproportionate ceflﬁsizes were encountered_in the sciencef;data,:so that’

the design was made proportional to aid interpreta.ion. {This’was done by

%

—~_



Table .2 .

Chi Square Values fbr,Continggngy Tables
. of NSF Institute Participation by
- Ability Grouping or. Subject Matter

. 'NSE. Institute o
' ‘Participation o '
(3 levelsy =~ = . T

by . Science.
. ) N

.\'

' Mathematics

. Junior High-

Senior High Junior High

. Teacher Rating ~ x> = 1.12 7.85  9.87 ;. RS
‘of Class Ability  (df = 6) - (df = 6) (af ;/é),. (f = 6)
(4 levels) : S (O - )
~ 2. Subject Matter = . 7.63 . - .- .
' - (all 8th grade) (df = 4) - (all 8th. (all 11t
" . .sclence " (biology, chem-  8rade) grade) |

xT.=9.488
-rJQE = 12.592 .
.95 '
%
{
j |
I ! |

istry, physics) mathematics.

.mathematics_

-Sehior.Highf'

e




randomly Selecting40ut subjects in oversize cells, and increasin§<samp1e size
"_in ome case by including cell means as three dummy subjects' scores (in thekf*

. — .
:8clence Miss ‘Disproportionality

sippli junior high'fﬁigh" participation group).

‘was'not as great-in\the mathematics study so that no sampling'was performed

"Cell sizes; unadJusted means, and standard diviations arergiven in Table 3

¢

Analysis of covariance was performed using the MULTIVARIANCE Program of

The results of the four analyses are presented in Table 4..
A .

Finn (1968)

!



- ;/f/ift’-: - n " Iable.3

- WithinACell Sample‘Size; Unadjgsté& Means, -
and Standard Deviationshfor_Four‘ANCOVA Problems

Seniog High Science Achlevement - : '
o IR T _ , _ NbF Part1c1pat10n o . : o
‘Region " - . NO LOW . - HIGH .- - _  Total

Voo el | 21 . | 77 .56
Mississippi - -X=19.06 | - 18.83 '18.41 | -18.81 -
' ‘ s= 4.10 S 4.13 2.9 SRR
L . 21 | 21 - 21 - 63 . .
-~ South Dakota . 21.21 . 23.51 C- 24,710 - 723015
S : ;289 L0398l .3.94 -

. 21 - 2v | 21 | V63
Wyoming. 26.85 : 2q 42 | 28.37 27.21 .
[ .79 © - 3.60 7 - 3,08 -—

; _ g . - &
i R T -| e - . . - \‘,A
I . 63 o 63 . 56 SR
e SV 220370 22,920 24.51 SRV
% : - ) . ‘ :
BRI o D /- - v
‘Junior High Science Achievement-" =~ . .
S ' 1‘\A . NSF Part1c1pat10n. S : -
"Rigion - A _NO - s LOW- - HIGH Total *
) o \\"1&' B R v R A 28,
Mississippi L 20.35° 0 19.61 . 18.00 _ 19.58
' 1 \'5.81 o 2 S U 5 N
S S - | 14 S S S 3

© South Dakota . |  28.80. | 21,92 - 25.28 23.67
| P - 3,17 4.13 o207 -

| B S 7 W A VA 14 42
Wyoming, ~ . 22.46 | 24.11 23,590 - 23.39
LT .- ‘. .»’ La . i L. 3 '5§ ) | R ‘2" 73 . .l. 2 '34 - o

35 . 35

S 0 rotal. 42 4 . S
_ LT - C22.33 2315 .

P

ot

cmade for Lhis ccll, remaining observations'4~‘?”

10n1y four vnlid observatiuns wer i
R “is based on four ‘obgservations. . .- o

werL cell mgdnq lhe sLandard dLVlaLiU

e

‘e,
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Taolev3 (Contlnued)

r . .,

/ “Region

California

' In&iana

A

O

. .

Total

[}

Senior High Mathematics Achievement

 NO-

| . . .
'NSF_Participation

LOW

HIGH - -

" 18
23 .46
5. 99

17

- 3.62

a’ ‘Zzof
. .25.68 7

25.64

ﬁ\

22.26;

5 61\\ 5

22

25.73 |-
2,96

2615 -
- 6.82 |

33;90'\>
Ty

'././

Region-

A

California'f

”

Indiana -

. Total

-" Junior High Mathematics Achievement

S 39
25,71

- \ . ‘
NSF Participation -

. \»l 0

'55
© 24,94

57

N
IR

'39-,f~1"‘2
24.91 }-;“

NO T LOW HIGH’
22 15 . e
19,11 21.99 - 22.87
7&&; 6.97. 6.07

.\\ T .
33 7 11 :
21.00 1z\§2. © 21.15°
5.69 % 74 ©5.03
55 22 22
20.24 \. - 20.57 22.01

' Total
48" .
20. 87

Total -
G_—‘ .

24,23

: .\f
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'~f55 Table 4

ﬂfi}J’;;i:?;-“f ” ANCOVA-Summary Table for Fbur Analysesrg_f

PN

“.})hrror (withxn cell) 2 49076'. _'1i2

TR

L Science Senior Ri&;o .‘fi,b' 'gJ?ffw;.:»’f'fjf;J » f::,f, SRR

Source i‘}.%;;*~<.';i' ’.sz"af':ldf. Do Ms L F. ‘QQL el

f}A (Region) \ S 2,066,670 .20 01,0323 L 7L290 <ol
e (NSF Partlcipatloh) ;{ 79§8} 2309l 2760 eloe

‘*13‘-A x,a ;{:_"Tg ﬁf;‘ S 992 e i yaans L L2l s

b

f;1Covaxiate f’ .f.f _‘;‘ ‘2* 006 T T vf”_“f”:‘jf§i“‘; <75 R

fi}Seience}“Jdﬁibr High'

"‘Soufce“l. LT ss o df - MsT o F, tpRet

a (Reglon) o ,‘:';fzfe< 331.8 2. 77 165.9 < 13.65 % &0l

1'hvetor durmy sub;ects LT Tl

’Error (with1n cell) '{ L 239 95 j-tbzﬂ | :':12{1@"f' -

Covariate Rz‘ 002 ¢ Lo el D22 tcl6h o

ke .

”‘fn (s Participation) 13 1 oz Toeds . sk U Els9

,Axxs"?;~ - j uaoe 4 2857 235 - c.06

o

\

lp is referenccd for 168 6£\error, reduced by one fbrbeoVatiete"and-;hree

Zp is reterencnd for 98 df error, reduced by one Eor covarLate and three 'N e

T

T

"t"for dummw subjects. 1\‘ : S o T~ R N

- variance lmplies smalier: p values

LT

3p is a liberal estimate,,positivelv cﬂrrelatea éZEBIé\size'and error

. .._'“

e —— e Tl




o,

"};Mathéﬁatics:
Source. = | . <

._;///f
ST

i e

S s s :{'_
'; \A (Region)
VAR
_:B (NSF Paiycipation)
'jﬁ A X B 1)f S

".Error (within cell)

__f"_Covariate T,{,& “f
- A vy .

R2

.'Mathémétiés: Junla'ngh

v:at’Source 's}' f:
gi;.’fA (Region) . |
"B (NSF Participation)
n:f5,A X B '
'j]Error (withfn-céii).
..éoyériagéf"i.

R

,/// 3 p is calcutated fo;

[ p is calculated for

. e . o P R . . . . .7 . .
: . " 5.- oo ' . . R * . ) ’ -
.

o Table 4 (Continued) [ L
N ( S
“‘Senidr High . . 't ' !
f-ss_.
”ﬁsxo;‘ff1f_'ﬂ*
157 94”}.15 f2j -
581 68 ‘ffi' 2 - ‘4 ':_js.s;'

2 107 94

}
i
i
]

o

-\

/": e

10 RS R SRS

MS

©2.69 | +.066 <.80 .

23,95 7 590 7 <56

. 84.40, 2,06 <13

g 40;96,;';.“;“_. - ';_n*”f?i:ﬂ;@';f

70 <41

104 df error, fedUced:by one for covariate. . -

< e L

91 df =rror, reduced by. onexfor covariate.

RN



: T T R
o o '5_ . Results .
e ) : i | ’ ’ . . N - S L

The marg1na1 means'of student ach1evement for NSF part1c1patlon show a
) .

~ . . 3

con51stent trend in the d1rect10n of better student performance w1th 1ncreased -

‘teacher NSF participatlon for a11 four analyses in Table 3 (note a m1nor
reversal between 1ow and high part1c1patlon for senlor h1gh sc1ence, both

' means are hlgher than that for no part1c1pat10n) These means are: essentlally P

*}

', _unaffected by adJustment for the covariate, 31nce none of the regres51ons were -

: _~;s1gn1f1cant at’ p -.10." Reglonal d1fferences d1d -occur, as noted by theh' o
o _ L B T B LS o~
T.u~-marg1na1 means in Table 3.0 e . '_ . s R
ESA The analysls of variance on adJusted means also shows cons1stent resu1ts-
_ 5 - -

Ve e et : ‘o

“at, the senior - hlgh 1eve1'—d1fferences octur on the NSF part1c1patlon factor

.
ES

o=

. for both sc1ence and mathenatlcs, wh11e at the Junlor h1gh 1eve1 the'means .

\ ~

 are: not 31gn1f1cant1y dlfiarent a1though ordered in the approprlate d1rectlon.

. [
y . 3

”Also for the Junlor h1gh ana1yses marglnally srgniflcant reglon by part1c1pa-

't10n_1nteractlons occur. These may be;plotted but dd not-seem.toﬂprovidefa i L e

very en11ghten1ng resu1ts.‘-

=The d1sproportiona11ty and unequal var1ances of the sc1ence data were

examlned in order to adJust the estlmated probab111ty of occurrence of the

.
R .o . \

observed F-stat1st1cs (See Glass‘ Peckham -and Saunders, 1972) The- sma11 .

'variances w1th small cell sizes and 1arge variances w1th 1arge samples requlres

“e1ther conductlng a more 11bera1 test (p = ,10) or 1nterpret1ng the observeds

e A de
= e

h/”probablllty as belng 11beral In e1ther'case, the NSF partiélpatlon factors‘

-
L]

are,s1gn1f1cant for_senrorﬁhlgh'scienceyand-mathematics;’ of interest within lig'ﬂ_'“

: {these’factors is“where’the differences lie. Two\planned orthogonal'contrasts
o were'performed; astdiaérammedfbelow: (See_Wiher, 1971;"p. 172y . _,Li ) K

W

\) v . . ':-;v-‘-, ] . BRI R - . . :;‘ _~.__' . N ".'
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*NSF Participation

level ., N . 10 - - H : -
* Contrast 1 - =2 1 . ' 1 5
- Contrast“2i S s ~1 : , - I | ‘ -
L‘ ‘._ ) r : | .__.. : - - .‘///" . : ?‘. t. . J .,__ . o ~. S .'4
,>%fﬂ.~;\.; Results are presented in Table 5°~ Among the contrasts, all had high

;significance except that of senior high mathematics for Low" VS.- High

] participation. The significant contrasts suggest that teacher attendance

— o
1

at- institutes is associated with higher student achievement than no aLtend— R

— A

e fx ance,'and that ‘the students of teachers with high institute attendance\\\\(

oerform better than students of teachers who have only attended one or two
. - T . e R ¢ ) . . . . ‘1

e h,institutes. o

. SR : : Conclusions L e _";, S

The data presented here support the thesis that participation by senior

'i" high school science and mathematics teachers in NSF—sponsored institutes

S . i 2

' results in higher achievement scores by their pupils than for 'pupils of,
o teachers who do not attend\' The effects of differential teacher ability

,.were'removed by.covariationL Similar trends were observed alt the Junior high

1 "‘-;

?level but|the results‘are.not significant. That-two indépéndent data ;V

\

'analyses should give such similar results is itself unusua{, and the similarity ’

o l

is taken as\Support for ‘the thesis._ The results also are supported by the

International Study on Science in which teacher training variables werel
) 7

i} significant only at ‘the senior high level.. . Ty

Significance at the senior high school and nonsignificance at the junior -
"high level may be dpe to the difference in SubJeCt matter taught and the

'population of students (ability, motivation, attitude) between the -two levels.

x - - -

4

e
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 Table 5: Planned Orthogonal SRR o '.'.: N
- Contrasts for Slgnlflcant NSF Part1c1patlon Factors o o

- . T
[ |
. Pl
|

~ Achievement . B ST Y G : S

.~ Subject - " ~Contrast :'MSW Co df . -F - . P
‘Senior High'Science . ' . 1 . - 74.43 %\ 1]172.  5.14 _<.01%
oo e T gl qaes Y Tl osas. <ol E

e 4

Senior High Mathematics - 1~ "137.53 1,105  6.85 . <.0U -

2 12480 1,105 1 .62 <5 .

(=4

1 MSe;is referenced from Tableo 4, = - - - - 3_ ¢

, 2 The actual value- may be 1ower because of d1sproportlona11ty and unequal
“cell variances; no research ‘data are ava11ab;e on the robustness of Pranned : ) o
Orthogonal Contrasts for v1olatlons of assumptlons. '

S o

o




[ o - . . o ) N . R \

L Thus, the functions played by institutes may operate more effectively with
' the more select senior high school students who elect biology, chemistry,.
and physics. This group is not identical in composition with the junior_.;

high science students, all of whom must take science, generally.

\\g; v An alternativeuexplanation for the results may be a. selection bias

v, d b?_

between those who atrend and those who do not attend based upon motivation

_ and attitude. These criteria were not used to select individuals for NSF

K

inst1tutes bur may, in fact' operate through self selection of teachers

>
[}

who applyw As w1th teacher achievement however, little research data has

shown'conclusively that teacher.attitude is a-determinant-for‘student .

s y -

~achievement.. =

“ . . -t

Aruitoxt provided by Eic:
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