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‘NOTES FROM THE EDITORS

SRR e SRR ,:7,.-:.:: S
& e This issue of INVESTIGATIONS IN SCIENCE EDUCATION contains a"cluster_“
of.articLes focused on teacher education.and a”singlefstudy: The single R
. L .

atudy relates to a topic that should be of interest teo teache--..the styles

of questions used in high scbool biology textbooks.
2y DS

Within the teacher education cluster are found se £

f'written by . the same author(s) " The first three articles appear to hyg

_:resultedzfrom 2 single researchﬁeffort’involving different subpopulationeg.

—

3

of'thersciencéjeducationacdmmunity. fNo doubt in orderhto meet snace’limita~
. -

'tions imposed hy vario s professional Journals, the investigators have -

reported their find1ng ‘fferent articlésm/edch concentrating on data

.related to a subpopulation.ﬂ Two. of the reports appeared in the same
. L] \ ) )
issue of a journal ‘Science Education and have been analyzed by one

o

\

'reviewer., The third article, appearing in Jou;nal of Research in Science

‘zeaching, has been analyzed by a different reviewer. The two reviewersf"

_have alightly different perspe tives concerning the articles but théy also

In addition to the first three articles about necessary teaching skills,'
. h r'y

ashare common concerns.

-';v”,.there is a related art1cle. It is related in that it focused on épmpetencies
"(for "competencles," substitute\"teachlng skills") The respondents involved

L.
.in this research s y were. drawn from within a single;?tatefragher than

~from membetship in profe sional groups that .cut acros$ state 1ines.

‘ There is anether c1usten-with1n-a-cluster in the next several articles.|

These share a - common concern- inquiry teaching as well gs investigatoryauthors'_:r

)
¢

.(Lee, Lazarowitz) o of the articles,.on teachers attitinés and,inquiry,




[N

. «
4

have been treated ‘In a single review. One of these articles_ felates‘pfima' B
' . . o

Ll v ta(instrument developmcnt and the other, to reportiﬁg on attltude change J’
- ; .

: Ameasured 'with' the lnstrument' which was developed. Third article also

-

E focuses on. inquiry -teaching strategles but the educational groun involve:
'Tin thé study was that of preseglce elementary education student: rather
e . R
. than’ 1nserviée ‘fbcondary school. science teachérs. (as repgrted ir zhe at . Ae
) ,\ ' ‘change article). ‘/\ o 4 S
-~'1'he ]cvo remaining articles in the teacher education }cluster ~elate
L 'teacher behaviors. 'One of these, by Cotten 9_’_:_:._.3_1..., investigated :ge use
~ . 3 o . '
N ' an inquiry/process skllls package. The other, by Tamir and Zoor, rer-r?t
on'the ,form,ative“eval 'tlcm of a large-scale implementation of ‘an i;hnove;;,\tvr:
curriculum projgect. I - , , .o
—_—. P~ Ae . [ ) )

y . e /t ' _ Patricia E. Blosser ‘
: N A Rditor ; . ,
. . \ . . N . ‘ _‘/"_-/
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Chiappetta, Zugene L. 'an. alfred T. Collette. '"Secondary Scien.

Teacher, Skills Ider: ified by Science cJpe*visors. Scidence
Pducation, 8&2(1): o 71, 1978,
Descr.pfprs -- °1-_cationaL Rese=z-ch: *Performance Base- b
Tescher Educat: Science Educa-_on *Science Teachers
Se osnaary Educ:= -; *Secondary :acol Science; *Skills
S. - peys; Teach-- :-:ucation . !

Exﬁan‘ﬁd A*.::act and Anz."s: >repared Es-aciz’ly for I.S.E. by
_Geral! H. .—:ckover, Purci= U—.-rersity.

« . R .

. . \4 “ N
| Purre Py v ’

“~The ;:rpois>:f Chiappetta a*: Collette's study wasf"to use the p<ro2p-
i

. S— . ~ L
tio— of ence supervisor - determine those competencies that all
sec~—aar. ekhool.science t: - rs should possess" (p. 67) Once zhese
" comewceniles were identific ~ey coudd chen be used as part of <_:ther

a r-*—ser .z Oor inserﬁice‘krogram fior secondary science teachers.
. , . J ) ¢ —

Rat—-na_e S C

I . g

The authors have attemptec c> identify initial competencies for use in
teacher edueftion program: for secondarw science tgachers. They used

_the perceptions of science supervisors Zor four reasons:

cience supervisors have a close associatibn with secondary

(1)
: ience»teaching.-

L) - “
(2).'Th -are ipstrumental in selecting saieﬂce programs anc
'maQe fals. . A
+(3) . Science superv1sors observe science teachers in a variety
. .of situations. , o . x
} AN )
" (4) They are often consulted in the hir:ng and firing of
stience teachers (p. 67) _
i' 1 ” - . ] \ N - X v .

¢ .. i .-

5
. Reseéarch Design @nd Procedure

:. / o : - <o oo, - 4’

' N
th~ee stratified- samples of 100 members from .the National Science

Supervisors Associationf01>600) were. seiected to pértici ate in the

T L— . L. éyl r

2 ﬂ'l . . .‘3 & N (- N L;*

bt



B T T P - -
.- . S /—-——-\_// p R | ) . R
reaearch.‘ Each sample included e random sample of 3 s:zte science '

. supervisors plus 2 random sample of 72 other ‘members, “sst of the R

state supervisors in the 50 states were inéted to zake 3an\t in “tﬂ' . '

[ ] project. ) Eﬂsample participated in only OFE & tse chree 1part: o :
. « : L 4

' - the “study. : - . :

. Lof thelstudy. Ny | L -

\ The procedures in. this studv were boirowed in part “=-m the "Delphi PR

L method They d,eviated from the "or ginal Delpni" :7 precviding feez- |

Y back - to different samples of the same ,population, ra* her "han th ' i
- sane individuals. ‘The modific/tions were .xtilized/ o i-crease >4
‘ yzneralizability of the fAndings to the” target popt Lazicn s prevent
the loss of respondents over rounds, anq eliminate toa :vcssibi1 iey
A S of manipulating consensus ('*4 68§ The author{ e 22 the se mUdifi-

cat_ions to help improve the reliabi],ity and \{alic.tv ﬁf"‘he resultc

1 . 2 -
Bl of - -
= i . -

.. v | ~ . . oy .
\1 .The research was ‘accomglished using a'«three«—round proce dm':e. In | . "%
round oke competency statements were ganerated b+ par::cipants.\_ o
[In the ' second round the par: icipants\selected levels ca the Taxonc-*r

g of ognitive Objegives that they. fe]1t each é‘.omp‘ enc statement

.should specify. the thir round the. partici:):n ‘r“"-‘.orde” -

—~—— <k t&ié ’comp\etencies' in Zems cf Lwporcan e (p. 68).‘ j | e -

) __ After 'round one, a panel oﬁ five judges grouped the Teso nses into

‘~thre‘e categpries:, l) cognitive competencies, 2) affec ive compe-
tencies, and 3) pe ality characteristics. - The cogn:zive eompe—-

e -, " tenci ii-;ere the fo.us of the ‘remainder of the study. After round \/ i,:

tests Wer=~ used to determine the taxonomic levels

two, ‘one-sample X2‘
consistently chosen ‘by the respondents to/represent the skills.' In - s.m.,"

round three the science supervisors ranked the cogn:l,t;ive competencies

“ ° —

. in order of their perceived idportance. . o -
‘ :.‘ ', ._\ s ./ ) v . N - ]
' . ¢ ' : 1, : ‘) A .

a R.ank order was deterﬁined by the. sum; of ranks _assigned to each T
T coﬂp\etency l'he,Kenda?l/cpef icient of contordanc (w’) was computed
: 4 ] 4 to determine rt;he degree of consistency of- the ranking of- cc:mpeteﬁlcies.h S0

. -’ o ""\ ' . .n‘ ~'_

-« . » ) -




- Findings . o \" ‘ : o ) .
Aft{r\round cne. -_4 competencies (skills, knowledge, and attitudes)
were received = 45 science supervisors. Then a panel of five
Judges (ttio scrermze education professors, a science_ supervisor,\

%:upervisor o®. secondary sciefice teachers, %d a.science teacher) - -

k'$w‘

- groﬁped the respcnses into the threec categories previously mentioned
Eighteen cognitive com?etencies (34 competency statements) w,ere the

. . focus for- the remaindey of the stuc\y R o~ : ' -,
. T : | R
‘In’ round two . 57 sc ence supervi«.sor‘s responded and identified a-

~

o 1eve1 on the 'I'a:Fonom of Cognitive Objéc@ives at which secondary
science tea hers should ;, a.‘ble to demonstrate a given skill ‘(compe=_
: Etency state=s=t). The frequency o’f\response/for each of the 34 o

competency stAtements across ‘six taxonomic leveﬂ.s were ’analyzed

2 '. g )
usﬁg ﬁle-—sam:ue x tests. Thirty—one competency statements showe'a .
o si'gnifi‘ ancg (p<0, 05) in the analyses, whlle three did not. Thus,
4
~ three ¢ -et-: statements were elirindted and the number of cogni-

o\ ;ive comp: 1 ..es was redch) o 15. : T:

L3

-
.,

L 4

The round thr.;ee supervisors\ranked the 15 cognitive competencies
fn or?leré»f importande. Rank arder ‘was" détermined by the sums of 8
rr- ran}cs"assigned to each competency The Kend4‘l coefficient of -
- concordance (w) was 0. 29\(p<0 .001) f\a the r;aﬂking. B

. P ) F . . . e
The. first eight ranked competencfe¢s appear .t® be important: and -« -
: ,nec'essary for“science teachers.. ; ey are: . . N 4‘ : T (,7 '
oo )9 PO v . Oy e .
{ ] « . 4

.

) \) formilates instruction that )emphasizes the inquiry ‘and

S C process approach to teaching science, SRR ’
L - ‘ 2) plans and organizes ap'propriate instructicOn, e
3) -Qprov:l.des sfor individual differences, _ '
4) emplc(s a varietyt«of instructipnal strategies 'and.,; )

5 _eevaluates student progress and succeps,

6) demonstrates effective management ?ﬁ the -scie
laboratory,l . T

- K . - B . ) . i _;. . ‘
, T o\ .o : / \ R
i IS : AR L' S

techniques, 4 . (/ o e L» .
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o 4 \ 4 ' . ~
) . g .

A

. - L . Cy . ' ™~

. ' 7) 1nterprets the psy’/ho'logy of lea.xﬁng as it relates to N
v qcience instruction - T - -

. 8) organizes ,a/,relevant science c{urricul}m. < o C e

- . s ,‘ ;‘ . ) ‘ - \ A3, ) , . . v' . -4 o “.; . ) .
L e | &f . \ '_;'/' o e ' SRR

T * N SN ¥ ~ - )

~ Inte:ngetations Lo v e Ty ST | - o
. . B - .o ) ~ [ . 2 R ‘ ‘.‘_ ) . .

. . ) “,: .r-:ﬁ/-—\}- - . h.{: . / . L ..
o .The. eight comp tehcies previously stated ap bar to be .i?nrportant apd” ",

. 7 & { .
e necessary fo s}i%e teacher‘Q§These cmqpetencie’ r%present ‘a coée_ . ".,"‘

’ _Y 'Q,f essential ‘skills that should be the focus of inse:vice and“pre- . . N
)i' . f ae‘rvice science teache"r training. Tha\authors a]zso state that 1t ~ B

qoT would be signif,ic,ant if the professiﬁh could fac litate the achieve— .

) a = h .-
S ' ment, of[the eight competencies by a maJoritynpf econdary science. =’ - . '//’
- ) : ~ N (S
el o teachers ‘ . . .o
r It. . - , \ ( . . - .

K ' . , TN
| ! ~ o
T L ABSTRACTOR"S.ﬁN YSIS
\\ 4 A' . ~
. ¢ . .
\ Chiapp‘%tta and Collette s study Pprov es an excellent fQun tion for-

- Suture res‘earch and discussion with

Q\ .

K .- feachetr -attributes related-to effective teacHing. Hov(e er, ﬁne ques-— -
J , tions whether science supervisors are the most competeqt to icf)entlfy
. Sy the skills needed by the secondary science tfeachér._ 'Furthermore, ‘7 ) ‘,Eg
R N o '

"""*\ is a sampling of members of thf)!aj'onal Science Supervisors Adso-

A ciati.on a random s&mple" The ponse rate oﬁ usablad—,returns from - : ’}
S ") .
L4

N - ;
mle science supervisors for the three rounds was: only 45 percent, . —V ¢
oo 9 7 percent, and. SSAycark respectively with over 90 perceht of the S
X . -
PR respondents Qg_ing ,a es.'j"Also one can infar from’ the da}a presEnted

- that over 50 percent\qf"’the ;es‘pondel% had not tgught scLence after

- 197L L " . IS ~ ; - i

- . . . -

‘While.the modified Delphi method was u;&.ed to ’imp-rove the validity\ .

_};V

- and reliability of the results, the res/udts dp not seem to support N
- this. Furthermore it is. diSturbing to note that, 'ahile the "judges

‘ gr\ouped the responses into three categorigs 1} cognitive competencies,. o
2) afchtive compttencies, and 3) personality ch&a'{acteristics, the v "
. authors ¢hose to ,ignore two of the three ca{egori’es and, only ffocused‘ * 3

e . )_ \ T : s,
I N R N

L4




c-__' . on 95;:xitive competepcies ;hereby negating two—thirds of the cate-
éries a apyroximately 300¥tatements. Their reasons*"for ‘ignoring
~ .affective competencies and persohaLity cﬁaracgeristi;cs are. glal!ingly

g

PR K ' ‘ Co v 7 oy b
le‘" ' i J . %, ‘, " :_. . R ,‘.

A . - -
!

- Ev,en conce rating in the cognitive competencies and utilizing the, - ~_

.,'V(. . —r\

. Taxonomy of Cogniti’ve ObJECtiVES, the authors made "an add tional
R f"'assutlption.- The authorq assumed that ther six taxondmic .'Levels N
;'. have an equal probﬁh_il/ity of selection (p »%9) J‘axonomic c]@ssifi— -. .
cation indicates thapg, this assumptiorr,is not valid and’ that nearly -~

. . 80 percent

_the nitive selection is in‘-ftheubottom ghree levels. -

. , . ~ / . A 1; . ’ )

- -y . I * P . : .
'I'he Kenda])/ ficient of® con?ordance (w) was 0,./29 (p<0 001) » whic:h

. *%uggests a rather low. degx;ee of consistency amortg the rankd.ng of the e

» =
15 competencies (p. 69).'~ urthermore, the authors- stg‘:te that the o (;j

A
-~ [ 2 « .
C firs:. eight competencies appear,to be importaqt aYtd neces$ary for : )
2 science teachers (p. 70®. They base the dividi\-ng 11& because' of . o

3

- .- a "gap" & 50 poin»ts bet‘ze/en competencies eight aﬂd nine, If one ,‘,.“"':'1'7 ; ¢
"‘ i ’ examines the data table,, other "%ps" can also be detected such as f_;._ 1~ .
> _ a 27—-point "gap" b\eyeen“cotpetencies two and‘ tb,re}/and d llS—po\iht‘ C

V "gap"betweén competencies four and five, ’L‘he authors ha%e ﬁaile ~ ., o

' .to 1dentify wh,tclrp competencies really}!e the ‘most impo’rtant Are . . v///’

S there reglly eight or just two or fiftee’n or “none? U ‘ - e '
K . v

‘enge point theY are: l) f’ormulates instruction that emphé'stes the .
: ‘: ’ 1nqu1ry and process approach to teaching science, and 2) plans and
oréanizes appropriate instruction. (One wonders if these are truly

i -/.\' cognitive competencies asadelineated by thé Taxonomylof CognitiVe

fy Objectives. If ‘these are cognitive competencies, what didft‘ﬁ/ )
L. : af c e and 'personality chw(é?cies look‘like" It is- debatable
v _ that these. OF uR to ona—ha‘if of the competencies listed are really
. u 1
« .+. . "cognitive" ones, ’ . . _ . : .
q* . . (RS g . EEN .
LR . . ) . . Y ) - L e B
: — . v N 4 ' ' e
‘.,_ . Future studies should\focus upon the identification of‘secondary '
' .y_‘f» -
_science teacher ,skills utilizing all three dom ins of learning- . Vo
» » - . r\ .
s - (cognitive, affective, and psychomotor) . Burt ennoz‘e, researchers . (
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.. weak a}d distract from the use’%ulness "and’ Credenqe, of ‘the study . -m,.. ,

T
f one examines he first two 7ompet%'ncies which are "separated by TN
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tmcture their studies so that much of ‘the

- order&ng shou{ utilize more sophisticated res

:'f useful‘data is discarc{ei In addit,ion,' studies involving rank =~
earch procedur(;s _j,c(p .

.




':'Rationale~'

. Research Design and Procedure S
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/Chiappefta, Eugene L. and Alfred ‘T. Céllette. '"Secondary Science
Teacher Skills Identifi d by Secondary Science Teachérs."
Sciéfce Education, 62(1)X\ .73-78, 1978.- - .

coe escriptors--*Educational Eésearch' *Performance ased

-1 o eacher EdUcation, Science Education *Science Tedchers;
+ . -jSecondary Edudation;‘*Secondary School Science; *SkiIIS"
~ ly Teacher Education o ERE

Expanded Abstract and Analysis Prepared Especially for I S.E, by
Gerald H. Krockover Purdue University.. S S o

N a . wy
. . . . .

The purpose of Chiappetta and Collette.s»study'was "to solicit the‘
perEEptions ‘of’ secondary €chool science teachers to determine those
vcompetencies that all secondary school science teachers should .

possess" (p. 73). 1t was. hoped that, once the competencies were

.identified, they could Qe ‘uged as part of the secondary Science

- L es

LN

-teachér education program. R N

' The authorsvhave«attempted to identify the needed science teacher =
8kills as peréeived by practicing secondary science teachers. The

'authors recognize that differemt groups (sclence supervisors, science
educators, scignce teachers, science\students, etc.) p&ace different
priorities on the desirable attributes of science teachers,

'“ - i /

s ) .
’ . - L

- v

- Three . random samples of 100 secondary science tea from New York -
Stqfe who teach in grades 7-12 were invited to participate in the

.

stzgy. Each sample was involved in ‘only-one of the three parts of
th - ' '

-

study.’

¢



S o Y
. \- . _ o o
The procedures utilized a modified DeLphi method and the research was
;: - _.’vaccomplished using a. three—round procedure. In the first rpund compge-
tency statements were generated by participants. In the second round,
P the patticipants selected levels on tHe Taxonomy of Cognitive Obﬁec- '
‘ftives‘at which they felt each competency.statement should be speci~
fied -In the third rbuhd %he participants ragk—ofdered theﬁ'_
o .'- compbtencies in-terms of imPortance.//. }-& o
I T e A ;\

"-‘After round _one, the judges (two science edueﬁtfon professors, a

®

science supervisor, a supervisor of secdndary Science teachers, and

_ a science teacher) grouped the responses. into three categories. l)
'.cognitive competencies,_2) affective competencies, and .3) personality

_characteristics. After round twoﬁ one—sample i2 tests were used to
determine the taxonomic levels consistently chosen by the respondents
to represent the skills. In round three, the science teachers ranked

.i_the.cognitive competencies in order of their perceived importance._
' The Kendall coefficient-ofvconcordance was computed to determine thsr

degree of consistency in the ranking of the competencies."

" Findings R ,

~ After round one, 370 competencies were received from 48 secondary -
science teachers. The panel of judges grouped-the responses'into':

‘the three . categories previously mentioned Fifteen cognitive compe—"

ﬂencies (34 competency statements) were the focus for: the remainder

of the study

In round two, 52 science teachers responded and identified a level A
.t.on the Taxonomy of Cognioive ObJectives at which secondary science
teachers should be able tp demonstrate a given skill (competency
: otatement). One-sample Xz tests were used to determine the taxonomic
levels consistently chosen by the teachers to represent the skills.
7 vSkills or competency statements with associated Xz values significant
‘-i_ . p<50 05 were written at the specified levels. Thirty compétency

statements showed significance in the analyses, while four did not.’

10
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. In round three, 54 panticipants ranked the 15. cognitive competencies
v in order of importahce. The Kendall coefficient of concordance was
o computed to determine the” degree of consistency in ‘the ranking of
“the. competencies and a concojéance value of O 26 (p‘<0 OOl) was

f gobtained.d . | . -..-. “ ]

v L. S . ,
. _ . T ‘ — -
Competencies ranRed numbers one, two, and three appear to be most
‘_ important to the secondary science teachers. They'place ‘human rela-
. tions first inquiry teaching second and employing a variety of .
instructional techniques third. Competencies numbered 4-12 appear
h to gpcupy a moderate degree of importance for secondary sciencelw
teachers. The areas related to these competenoies are the psychology
' a?ﬂn'ﬁm'of learning, organizing instruction the laboratory,‘evaluating o 4/
, wnzachievement, science and society, a.. general\sdueation, classroom
e unications, and classroom discipline. Those competencies ranked
;‘C;/{§TTS seem to ‘have the least importance. The science: ;eachers appar-
e - ently see little need for 1mprov1ng teachers background in the
fh sciences. At the "bottom™ of the list of priorities 1is the area

of professional growth and professionalism.;

nterpretations z S i‘

L '

Three of 15 competencies according to the authors, appear to be most
important to science teachers. - The authors also’ expressed surprise i
that science teachers rank himan relations first and professionalism S

last, The.authors also speculate that what is taking place in

Y

;'3<:secondary science classrooms is psychologically stressful gor students

and‘teachers.~ They also state that "science classrooms, in general

“

probably lack'an environment which promotes science as a human

P endeavor" (p. 76)." They’ conclude that "science educators will have
I S
to improve science teachgrs attitudes toward becoming more active

p!ofessionally before secondary science teacher skills can be signi—
ficantly influenced " ) N o . . - '.' .
. v . . N ‘ \

I
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The grouping of competencies is also =S ?uestionable as in the super-

"™ 77 ABSTRACTOR'S ANALYSIS ~

Many of the eriticisms c1rected at Chiappetta and‘Collette s science

aupetvisor study also hold for this study. This study asks more .
questions than it angwers and the authors seem Surprised by the
results. The ‘response rate of returns from the sample for the -
three rounds is similar to that for the supervisors study (48 percesit,
50 percent, .and 54 percent respectively) Also over 80, pefcent of: the

respondents were male’ and dll were from New ork State. Is New York

a typical state?  The authors define secondary science teaching as |

grades 7-lZIWhile"any.other states define secondany science teaching
as grades 9—12'and juhior high/middle schgol as grades 5-8, :Did the °
authors lose something in tryino td cover grades 7-12 rather than, 9—12’

Were all grades equally represented in the sample’\\The authors failed
& 3 ‘

to report this.w f : P ‘ A N

The validity and reliability of the modified Delphi me thod isbjust as .
questionable as in the supervisor study along with the authors\ use of

categories and limitation to cognitive,competencies. In this study

the)au;hors,also'assumedlthat the six taxonomical levels have an equal '
probabiljty of sFlection.’ The Kendall_coefficient of concordance (w)
~was, 0.26 (pif0.00l)«which is even lower than. the value;reported-inuthe

- §
science supervisor study.

a -
'

[N

visor study. There.is a gap of 46 -oints between the - two "top"

©

‘competencies and yet the_authors grour them together, However there

f_isl"only a 51-point gap between competencies 2 and 3." Again, ‘the

. most important.

rauthors—have:failed to identify which competencies are really the

N

As in_their previous study. the authors call these competencies

.~4"cognitive." ’Hov‘can "providing for a humanly supportive learning

environment”" (competency 1) be :lassec asvcognitive?' Are.the compe~

tencies identified by either o: these studies really cognitive?
. . ‘ : o :

-
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The. authors bere surpr&sed that cheiséZSﬁES}x\ cience teacher ranks
.huhan nelations a solid f—*st as opposed -to science supervisors who

o _rank inqgiry and process _nproach to teaching science as number one..
. / é

. This indiqates ‘the vilues held by each group. i T
g

) . .
. . ¥

e Ever though these two studgfes have raised more questi§;s than they

aluable additions to the science education

ey ipould serve to contitye to promote and

haqe answered, they are

1iterature reservoir.
N provoke science .education persons from all facets of educational _
o « . levels’ to cong;nue to try to answer several questions' "What should \?.
W . 'be taught to the pre ervice and inserv1c§ scitncé teacher¥. "What
" '.T' coqpetencies are. of‘value to the secondary science teacher and can

they be identf?ied”", A difional support should: be given for further

-

studfes that will attempt to delineate those skills ‘that are viewed. -

»
.

'as basic competencies for the secondary science teacher, We have .
_not yet developed an adequate ranking of skills or competencies

. - - f
needed by secondary'science~te?chers,'But‘it's'a beginning.

¥ ’ r e
I ..
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Y S Chiappetta, Eugene L., Jay H. Shdkes- and Alfred T. Collette. *'Science
e i Education Researchers' Perceptions of Skills Necessary for,
. Secondary School Science- ‘Teaghers." Journal of Research in-
. §gience Teaching, 15(3):233~ 37, 1978. .o
¢ Descriptors-—College‘Teachers Educational: Research,,Hﬁgher o
n Education, Science Edycation; Secondary Education; *Secondary_
. - _ 'School Science; *Seopndary School T&achers,~*5urvey§ _ :
: 3 : : *Skilfs* *Teacher Education. =~ . L .
: \7 Expanded Abstract and Analysis Prepared Espgciallv for I.S.E. by '
‘ k\u;‘ . Robext E Yager, The Universitv of Iowa. - _ Lt ' .

. \ ‘Purpose - ':b T s , | S ) o ,~A S ST
'The primary purpose of the 5tudy was to improve upon previous attempts
to<identify specific skills necessary for teaching science in the ) .
rsecondary school - The investigators note the 1ack o esearch which R
clearly idengifﬂbs skills essential for 'science teichers —— at least
skills where there is general agreemeht among science educators. They

SR set out to establish sth a listing by exploring a reliable method

.‘l‘

'_and a valid population for identification of such a set pf competen—b
cies. The investigators suggest that such a set of qompgtencies or : J'
skills will provide "direction for experimental research and for S "
“science teacher training Hence it can be stated thay a purpose of o
the investigation was the establishment’éioa researc base which might k/x\

influence collegiate orograms designed to prepare science teachers. _
L ) o T v . .’ »' . ) . \ v
.. Rationale SR B N _ | -
. N - ' | L
- - -Specification of knowledge and activities "necessary to teaching" is.’ -
e purported to be central to teacher training The authors reoort'
that statements identifying "goals, objectiveS, competencies and
'skills have been develo;as by teacher educators. . Few question the
g 'value of such statéments, however, there is often controversy concern-
ing their validity. The authors state that the controversy arises

". concerning the studies from which such statements of goars, objec-

i} . tives, competenciés, or skills are concluded. _
- _ - N L . : o )




Several references are cited ( nclud T4 Gage Rosenshine, Balzer,/

v

‘h Evans"a and Blosser) which suggest a L@ck of direction,to teacher edu- '™

) , cators‘for their preparatory programse the lack of systematic and

generalizagle studies, and .the poor quality of many of - the reSearch %

e Teports céncerned with sciFnce teacher educat;on. ! ﬁ'
. o N . < ) e .
e N :'/' - __— . . A L :
' ’ 7 e . - A ' . I . : . ‘-: N ' .. \( P
€ _’( "/ ‘> ﬁ . . . : LV ‘ ‘ \- - . [“
) Research Pesign and Prqcedures ,"A' N Lok, ,( .
T~ N - -~ v - - ‘ L e i : A
el ¥ vy T X
b ¢

Nearly halfof the membership of the Natis;ial Association for - -
- Research iancience Teaching (NARST) was rindomly &elected One~ N
o third (or 100) of thé‘sample was randomly assiéned to each of ﬂhree

-

sgroups’ for involvement in one- of three’ phases of tEs study ' .

. - o
A mod&fied Delphi ‘technique wasfhsed for analyzing the‘data, different
; samples of the same population (three groups of 100 NARST members) pro-
I vided feedbackgseparately at different times and stages in the study:
| Such a modification purportedlv increased the generalizability of the
'/ results to Science- educators, - prevented the loss of respondents over
time, an elimiQate\\the possibility of manipulating consensus.,

’
v

L )

e first round of th Qinvestigation,competency statements were

generated by the first sa e onyARST members; in the second round

the second sample of NARST embershwas asked to SEIECtileVEIS at which

¢ teachers should be able to monstrate a given skill in the third
round a third sample of NARST members\was asked to rankrorder the
: competencfEs in terms. of importance.“ The perceptions of the three
samples of: NARST members were considered the independent variables

" with the products generated at each round the‘?ependent variables.

-
v

| During_roundjone the'randomly selected sample was asked to identify
competencies (skills, knowledge, and attitudes) that all sciénce
teachers at the gecondary school level should possess. ' Sixty-one -
’«' B persons responded with 432 statements._ Five judges wére selected_:“
r_,————for sorting the responses into common categories° cognitive affec—
tive, and personality were the categories selected : Thirty—nine of )

“the qtatements were assigned to the cognitive category and later

"

15
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J ‘growed into 17 cognitive competencies.a_Each\Qg thesé 17 titles was’
use 0 or%anife tﬁé\competency statements on indicators w~ich’ speci—

J. L - fie ;nowledge and skillS‘perceived as pécessary for SClej-ﬁ "ching.

These cognitive compet%n&ies were usid as the focus for

'>Lu" e stu4§ since "they can be’ developed through. teacher”train
o *

\g\\ . .since they comprised the "bulk of uUsable resppnses." ‘\5

: A ) - . - A ) , . v

A : & . et . . . ‘ - " / Te /’\,\

to

. »
R During fbund two the second randomly selected salee “was asked

"

J: ".i' identify a level ysjing Bloom’s Thxogomzpof Cognisive ObJectives for,

- o eachwcompepency ‘statement. The temeng:'were stripped ofbterms
b o »; which vouldv{an\them‘to one of th ‘!axondmic levels, namelv know— S
;\14' ledge, comprehension application, ;;alysis, synthesis, and evalua—\" N%
N;/ : \-f; tion. A total of 45 of the. 100 persbns sampléd responded Statements .
which wer;3 t consistently assigned a single taxonomic level were S
Cae *ed from- the stud~ because such statements would be subjec: ®o

’ -

‘vx €@ 2terpretation by the total audience. After round two, 15
" c.gnitive competencies réma%g*df

. R RS

.o

s .
During rOund three the third randomlv selecte sample was provide -

- *he list of competencies which remained /kac consisted of a title .
~ and que or more comretency statements._ Fifty—two persons respondedl

" -and ranked. the competencies in order of” their=perce1ved importance.

Findings
The majc- Zinding c- tr studié}as thevranking of the 15 competen-
{/cieg after roon; three -f the tudy. The rankvorder‘was.determined
by.the sums of -he raniz assigned to each competency. Two.separa—
g\\ﬁ‘he third and fourth'competenc es
Bi:oints .

:”-.Ttions in the rankinge occurred
.-p_are separated -~ 61 ooints, and 12 and- 13 are separated by 7
. Hence it can be stated that the first three competencies ‘are: defi-

1itq&y the mos: important with competencies 4 through 12 the next
impottant““competenciec 13 tgrough 15 .are least important. .
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' {%hee rank order o the competencies is as follows. ’ ' R
. . * Q . \ \ . . u// ’ o *
. - . O I A w . T
. . . '.n - . i . ) 2 - . ) N
N - ¢ S1) Prowides for a humanly supportiv&e vironment: . 71 _
T ‘ = 2) Plans and orgarﬁzes instruction; / ’ X Ty e / " "
| . K ) .
L : J - "os}esses ‘a sound science subject matter backgroun@‘ ;- R X
' S\
- :\ 4) Relates ps'?cho‘lﬁ@—i—c“al develop!nen& with thet leai'n\g‘of -
- e e science subject mattef; , 7 ?/
T 5). ngonstrates the ability( tq COmmunicate éffectivelv. _ "
- . ) . oo i.
. ) Incorporat'es effettive lalv)ratory activitiesy in 9
e .. _instruction; — - ] -
V* - _— d .,
7= eaches sciende u:;&ing the in_gpi‘rj( p\ocess, and. discovery
- approache/s-' ' l { . ) :
- * . ) ' ' ! \ s
: T \\8) Uses a variety of instructional .ptrategies and techd\iques, ’ tl
- o« - -
_ Provides for individual . différences; : _ - LT s
-~ 10) Employs evaluation skills an rocedures; V . B
"( o 11) Employs effective classroom management techniques, L
' - .12) ‘Relates science to so*iety; . ‘ . 4"7 ;
’ S S
_ 13) Possesses a knewliadge of the history and chilosophy of
- o science and of its shcial implications; \
\ _ 1 : 'l4) Possesses a bacv!rodg.d .in mathematics >
. -
. 15) Xnowledgeable apout w~'rioyéi£nce curri-ula.
- o ‘ ) ,
"The Kendall coefficiﬁnt of co .cordance was computea ‘to detyrmine tk2
degree of cons‘istencylo the *anklng of the 15 competencies. LA
rather low concordan-ce 1amel/ 0.23 (p<0 :001) was’ \founa. “This
auggests a low de,gree ¢  consistepcy in the ranking by the third I \
sample. of ~espondents. <\ ' ' '
" Interpretations
\ , Since the 15 competencies are similar to those reportec using a con-
.- aensus mode-, the authors rep € that conven{ional wisdom" has _
7 ‘ identified many skills that need "validation in the classroom M T
The authors call for resea ch hat w‘ill relate .teacher competencies
/’ ' . to student achievement and nt attitude toward science\- They C ’
‘ call for the development o(f e: rd'\instruments which will permit~
/ : : researchers to measure the degfee which science teachers card demon- -
E - A :
o strate the skills7 o




. can be devéloped in in*service or raduate rogranc furthgr; they .

-

. ' L,_ o ) IS -

ce o . - ? .
: A c i : -~ -
' i b ‘ o - . T
vl ; B 4 . -

The inveStigators report that mg\ ‘of thq315 cognitlve competencie&

urge that%ﬁevéral ef the competencies’ shogld become th: focus, for . Ry
pecondary science teac er education44 Science teachers -ompéthnt in . vt e
gthe‘lﬁ areashyill encoué;ge experiméntal researchfon_teacher effecl, Yy
r ttﬁene - E SN . / N .
L4 \ “) . . 0 - I\‘ ‘Gr\ . - ) . - ".’
! j\ ..LS. '- "\. 'T ‘L . . -
. "‘ - 'o . ;‘,. L . -~ u ' . ' N .
. _ , '*:r N (/ABSTRACTOR'S ANALYS%E,xQ‘~ Y
—’,W""' . o k , N ’, A j &
. . . / . ‘.,_L( o n -.‘ . . ] “;. . -
N T : e : oA N
" This study repre?eﬁts a new dimension\in assessing major comoefencwes -
—

" . with input from a significan- percea; ge of a major rese#rch agsodia-

« '

tign in Science educationa e idenz fication and. ranking of/lS
competencies for .tea chers of secondary science,iéx;fworth-

tribution. The results can be compared with other reports _—;?Q
' g from creative endeavors panels of- experts, or’ other Ty
less ohdective méans. The fact that the results of the “study compa'j
favbrably with other attempts - identifving needed comr ‘zencies: for i , I:i
'science teachers is reassuring It also means that the :tudy has

not. resulted in any. really new conceptual contributicns for science ‘
education” L A ’ ) o - L ’

- ) i,

-
-

The use of a modified Delphi tachniqu: ‘s o¥ tnterest and'a valuable '
methodological contribution. 3%§ng a slgnificant numcer >f science )
educators who are members of = -esearz: society such _ WARST is

\desirable ‘and affdrds some uni:ue p0551:;lities for a= ign and analy—

sis. Some opportunities for correcting concerns for -ellability and

validity in such studies of perceptions were not examined, however.
: o e b ! ‘ :
Several questions -arise. from the manuscript, the design, the reshlts, ‘ 0
.:the cq&glusions, and’ recommendations. Certainly there can be sone
quescigns raised concerning the assertion that NARST members are pri—
marin cotcerned with tﬁacher education and that significant anbers
conduct research on teagher preparation. .Their’ depth of understand-

ing of teachers and instruction could be questioned as wall When'

4 ,
"only alightly over -half-of 300 randomly selected members chose to

#"\ “ 7
' ’ b

L 18

2
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- 3 ‘ - el A)
r;spohd/ other questions concerning\thein interest.in teacher educatidn

udepth of hnderstanding, and “unique sui;abilify for, this.kind of study

- 7#& ) \ 5 %

7 ° . : - . ! . . . < - R
N - N - ; . S s
& N | r " R

arise. ' . W, 1 o ~ 0 e
kS . - R . < . .
‘ ; * : e \j P .- : N \‘. ’

’ The.authors’failed %o capitalize fully\oapthe modified Delphi«technique.

~ cent, of the s&mple was lost in each phasgl_the claimed Wprevenkion of -

/’

~

e XS .
) group for responding L. :'. j'lrfg ,;\ . AR \r

-
A.The three tasks asked the three sampie groﬁps seem very divergent.
hWhat is the advantage of having a grouqagenerate 432 competencies7///

Why. another group for_glassifying the c gnitive levels7 How .are, _fil o

They did not show: haw the use of three separaté groups fOr each.phase

-

bf(ghe study ma%e the resulés more generalizable.’~When nearly 50 per—.

losstﬁf re8pondents dver ounds" seems “like- atquestionable advantage.\

o

Wbuld not a gRoup: select cau!e of(their spec1fic involvement in T fjfv.
‘*teadher educ&tioh have been

teacher education ?rgani;atdonr(AETS), ay grov

associQFedpwith funded

Detter choiee for gpactaht sample? ?s v s

ptbjects For. scienceqteacher education (UPST P) ‘or & group identifiéd -

: .l ) . .
.

! . T it

. . . - - . - -«

» ° .

'-the generation activity and‘the classification activity ‘related. to '

the ranking activity7 How do we know that another sample of NARST = »

' members would have . genggated the same results7 And yet "the findings

f th¥ study represent a list of 15 competencies iq rank order——
a group\ of 52 NARST members. What would the 48 NARST members .who
did not rank the competencies have done7 This seems’ like a legiti- '

mate question when.ﬁhe degree of consistency from the 52 respondents B
f‘—or——

"'is 8o low. }s it really fair. to comment, "One might not expect a

-higher assbciation to be found amon 55 sets of rankings for 15 \
items"?. Perhaps this lack of consis ency deserves more attention.

ople7 How do their views

Where were the differences7 Who éere t

v

of teachevs and instruction eompare7 Since 1t is assumed NARST o

~members have- a depth of umderstanding of: essenyi”ffskills7for

Ebteachers of - secondary. school sciencg is At ﬁecessarily so tha;

'Vthis.,understanding is the same or even similal:"7 . .

-

a - . ‘

vy

1s this work of the five—person panel of judges a desirable part of

the research design?' Would there not be motre validity to using

B . IR L e .
o a . . E e L B
. . - ; . - d
. 4 - .
v N

. .



. .:“_._ 3 - ‘”’9 : . .
7 . anocher<gr00p of NARST members’ tWhy usé a scienCe coordihator, 2 "
qk\' teacher, and\a student teachen«supervisotlas a panel of judges’ WhatQ ~
BB / was the purpose ‘of the thtee 3Eregory divikion that ' the judges pro— ,' -
© po ed? Since all ‘was ignoced except for thevqogni ve competencieé -
7 0 o ldjnot tbe Studyﬁhave started at this point? . What teémgént by the .%'/
‘ L(ﬁ' .8 tement that the cognitive competencies~ compr#;ed the bulk of th :
. %gi'- usable, reSponses 17 What ‘is the,\vidence that;cogniﬂive competgncies -
v _“ n,;epsesen@ "ski{ls which chn’ be developed thréqgh teacher tradnyng”
N " as opposed to other cbmpe}encies9 oo .3 'b;\ oo Y
ey B ™ L, ' . » o0 N Tt s -
4_‘ -~ . <@ VA

-

! Hhat‘made the authors%feel that the responses in eaqh rank were repre-
., ; LY
Y s ative of the perceptions of: the target population’ Could nSE a
‘ ch ck'be made? What -abodt other NARST members? Whaujabout ndh—-

pondents? Was other information collecte: on those. choosfng to 7 L

respond’
o %
P o, N - A \

»

:‘ The authors contend that all competencies identified in. the. study
. "ghould be considered by science educators in their. research efforts

on science teachen competence and science teacher effectiveneag.
.o - .

‘What is the nature of “the’ other competencies that were proposed"{It
Yig .fine to state that all should be eﬂgsidered but what is the
rationale’ This seems especially strange when the authors admit .
T ghat the 15 competencies are not all that different %rom a number -
¢ . of other lists that have been generated ‘in other.ways. Perhaps a
’, question concerning the vglue of such global and general 1lists could
.o be ﬁaised. How does one - do- research knowing\that 52/ﬁARST members T
' .f' 'b rated "provides for a humanly supportive environment"” as the. most |
(/ﬂ,:i-rfi'_,important cognitive competency fqr secondary science teachers’ ' '-:\

After choosing to classify and to rank cognitive competencies, the_f

- authors conclude that affective and personality characteristics are \‘
e important variables. . Perhaps this whole dimension should have been'’
| ‘omitted by definition.pr it should have been developed nére care— ?
fully. For example, what was the. nature of somercompetencies in ‘/K
. thq;e categories which were - identified in round’ oné’ of the sEudy?




’1~ "" ;‘—/ B Fu“. ' ' .~ . . . . . . ) ., AU . y K
S s < N | A
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P T L T
. * _ v To cczn;gnd that the 15 cognit?ive cpmpeten_gies éan be deueloped in . ':..z,', :
\ ' extensiye im;-s.Ervice o\r gl;aduate programs seems immatervia’l. And oL )
' "vth/is is folloned x,rith a sentence that: e‘ig{t af the 15 could become R ..
- - . “ - . N
e ‘a focus’ for a pre-service progra)n Why eight" Why the focus, at alf1'7 e

4

Begause 52 N%RST member§ agreed Yg rank " tl'(e 1% s'tate,;nents" e S
,. g + K’ ) . ' - . . ' . . ' ‘/"' >
. . oon’ d_c" ’
ta L The closing sentent fers some quest;on. Why will the pro tion
L . ‘ PR

e & " .
' - of new,teach;“ts, who have t\xe l?\c/ompetenc\ies inC'rease the p/robabili;ty * T
LY ' ’

. Ty of experimenta‘l research- ‘on sec enidapy science'teacher effectlveness?
) ’ . ' B . - . , ' ¢ - ¢ n ‘.« °
’,. ' , Tie fa}:ionale needs to be expan “d, explained, o_x:\-illustrated'.f" S o
- . R g d I T P .' toe ' 'i‘ - ' ¢ ‘-Jv
.7 . R ST . : : : o, CA
N Research concerning\perc:eptj,ons, of’. ptofﬁionals regarding teacher ~ %
e ’charactefist:ics remains interesting and valuable to a-degree. ‘Like o

g0 much educational rese\arch more - precision and more specificity is
\' o " . needed . We need to know. the backgrounds, the positions and the v
' ~philosophies of a given pup G f respondents. Wouldn't there be a _ N Bé
' ‘vavst difference in the perceptions of a respondent who had been "
‘involved with ‘humdn relations and"one who had not'7 Such differences

'could exist - and probably do -—- for each of the 15 competency areas..

4

' N , v . D

P N
'We need more rationale —- a better f ameworkrtg\ from which to gxmduct .
3\ :
/l
. science teaching, we need to do more than to classify statements and ‘
Coe ) r—t . . . .
C. ‘to rank general competencies as to i%nportance. . o

K s N . . . . .
A.J. S e o . ) o , o



o Butzow, “John' W. qnd Zahir Qureshi "Science ‘Teachers" Competencies:
S e ‘A Practical Approach.” Science Education, 62(1): 59-66, 1978,
Cos ; Descriptors-~*Educational Research; Performance Based' .

S R Educations *Performance Based :Teacher Education; Science
e < S Education; *Science Teachers; Secondary Education; .
S R PS *Secondary School Science; *Skills; Teacher Education .

s

Expanded Abstract and. Analysia Prepared Especially for I. S E by

v

]3 E : John P. Smith, University of Washington. v o
s 'i. - o o . !

'thé‘purabse of\thisgstudy hy‘ButZom and—Qureshi was to identifyvandnf
;thiidate observablerteaching competenciesrfor_useggnighe,preparation
. 'jof‘prOSpective\high school §éience teachers, v I .
.o o TN -

b

kationalei " 2 Lo : : / f;
In‘the past decade, thengrowing demand by the'public for greater
~ ‘teacher accountability \as‘given rise to attempts by educators at
3
all levels’ to identify teacher competencies that are both demonstrable

¥

"and valid. The investigators have stepped into this milieu in an
" effort to provide a substantial research~based footing for ‘the” develop- . B
IS ment of teaching competencies appropriate for use in the education of- l& .
" .secondary school science teachers. Most of the effort to develop
competencies is being carried on widﬁin state departments of education,
K L teacher education institutions, and individual school districts.
J While this effort is national-in scope, it 1is highly,fragmented with
little agtbement on what competencies to include apd what to exclude .
at the various stages of a teacher's development. In an attempt to
g0 beyond the extent lists of competencies, the’ investigators have
. based the . development of their proposed competencies on the statements,
" rankings, -and observed behavior of science teachers identified as
‘ highly competent. B '
v v _. o




g

. Research Design and Procedure - ~

o ',-,' : 'J, . B '
The subjects were 21 high .school science teachers selected by a strat-.
‘1f1ed random sampling of science teachers identified as being highly

'-'competent by a statewide (Maine) random sample of 201 teachers. o
‘Stratification was by county with each stratum representing one of

" the 16 counties in Maine.

'The study was conducted in two parts. In part 1, each of. the‘Zlvsub—
‘-tjects was questioned in an interview about their ideas of a "competent
* high school science teacher.." Competency, as used in the study, was
defined Eor the, SUbject by the interviewer, Fol&owing the interviGW,
“each subject was requested to rank order the list of competencies;
-he/she had developed during the interview, The audiotape recordings
of the interviews were ‘reviewed for additional competencies mentioned _
) but not: 1isted during ‘the interview. In cases where competencies were\_
' added to the lists by the/investigators after a review of the audio-
g'tapes, .the" amended Iists were returned to the respective teachers for
| re-r a§king of ‘all; items. . .
'.Finally, a list of 12 generic competencies was developed by. the inves- :
o 'tigators from an analysis of transcripts of each of the 21 interviews. ‘f
gfhe subjects ‘in the study were then asked to rank the 12 generic compe=-
tencies. Kendall's Coefficient of Concordance (w) was used to calcujate
.. the inter-rater agreement of the rankings. The w value of 0.4Q was
significant at the 0.01 level with a standard deviation of 48. 12, A
- X{ test was used . to determine whether there was a significant differ-
_ence Jbéetween the competency rankings; Compared against each other,
- no significant differences were found between the rankings of adjaeent

competencies. The competencies are listed below in orde; from highest

to lowest ‘rank,

1. A teacher must know his/her subject and keep striving to
upddate his/her knowledge. . _
- .2, A teacher mé:tvhave a good rapport with his/her students,

3.. A teacher: must recognize the inﬁividual academic abili-
ties of his/her students a d‘};y to ‘encourage each of _
these students. 1- W~ : - ’

23 -




- — : 4. A teacher must make his/her lessons interesting without
C ,wasting time. e N

t5, Ajteacher must be able to control discipline problems in
' der to protect the learning experience of his/her students.

i e T 6;Y,A teacher must plan class lessons in advance with the idea
U to present scilentific concepts and ideas in an organized
) and clear manner. . . =
,/__' 7. A teacher must foster unbiased, independent ‘and critical .
- thinking in his/her students, . ' .
-t ‘ 8. A teacher, especially the one who is teaching low or
B average ability students, must relate the scientific - -
o ~ 1deas hé/she ‘is teaching to the, daily life experiences .
: and the needs of the students, R ; :
9 A teacher must evaluate, in a fraditional or any’er
'practical seénse,- the academic’ progress.of his/he tudents .
and make the results available to them as’ soon as possible, .
“ . 10. A teacher must, appropriately, respond to fhe sudden diver-
- sions of students' thoughts.. _
f, 11, A teacher must take appropriate ‘actions and instruct
‘ students about laboratory safety practices
_ 12, A teacher Thust fulfill his/her professional responsibili-
. Co ties. . . v
. . - ' - » “ : '. . . ‘ . . N .' . '
Part "2 of .the study was designed to identify "the extent to which these
teachers used these competencies..." Each of the 21 subjects was video—
taped for 10-20 minutes while teaching Most of-the videotapes were
‘. . made on the same day as the interview. Following the videotaping, the °
-investigators divided each of the 21 videotapes into ' five-minute
! segments. One five-minute segment was randomly selected from each
' videotape for viewing by judges. A panel of BA judges was asked to
‘?? ',view each of the 21 five-minute videothpe segments aéd to rate the
‘ competencies‘*sing a four-point scale of 1 (superior), 2 ( satisfactory),"
v 3 (poor demonstration), and 4 (no demonstration). The panel of judges“
. {\" " were all members of the New England Region of; the Association’for the -

Education of Teachers in Science (AﬁTS). All ratingsiwere made inde-
pendently by the judg The judges ratings were used to:validate
_the competencies and as a basis for identifying a final list -of compe-

tencies. . e ) .




“'-level..

' Pindings

Inter-rater agreementvamong'the judges was calculated for each of the’
v12 competencies using Kendall s Coefficient of Concordance: w values
 ranged from 0.24 to 0.77 and all were significant at the 0. 01 tevel.
- Standard deviations ranged from 8. 94 to 15. 82 '
-Chi-square was used to test the difference between the number of tbmes"
. a competency was demonstrated versus the ‘number of times not demon-

_ strated.. Competencies 1 (knowledge of ‘subject), 2''(good rapport)y 4
(making lessons interesting), 5 (discipline), and’ 6 (lesson planning)
were all demonstrated at the 0.01 significance level

u"_Competencies 3 (individual abilities) 7‘(critical thinking), 8 . -
(relating ideas), and 12 (professional responsibilities) were nonf"
significant at the 0.05 level ' :

Competencies 9 (evaluation), 10 (respondidg to sudden diversions), and’

11 (laboratory safety) were not demonstrated:- at the 0. 01 significance

.

»

_Jf o - ...: ' ff'i v:;J) - ;

Interpretations - , = e

The’investigators found that a set of. highly . rated science teaching -
competencies could be generated by experienced science teachers and
Judged demonstrable during instruction. It is interesting to note
- that fgve of the six. highest rated competencies were judged as signi-,.
_»ficantly demonstrated whereas, three of/the four lowest rated compe- -
- tencles were judged significantly not, demonstrated._ The investigators _
'concluded that pre-service and in-service training programs "should be
designed to promote such_competencies as primary goals." An extended;
.déacription of each of the five validated competenciés‘was included

in the conclusions. ' o o
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 ABSTRACTOR'S AN‘AI..YS,IS, - e
L : The investigators are “to be commended for their efifort to identify an.-
- a important ‘but mapageable generic set of secondary school science V
'teaching competencies. "The teacher-generated list reported in this
"study, however, is not: unique in that each of the 12 competencies’
indentified may be found in other such lists and is applicable,-with
the possible exception of laboratory safety, -to ‘many other areas of
instruction. ,One must decide, then, what this regsearch contributes
| - to” the growing list of products of the nationwide effort to identify
for both training -and accountability purposes valid and ‘démonstrable
teaching_competencies. I would agree with the investigators that we
will probably never develop a set of competencies appropriate for-

~all situations. ' o o

o
»

Since the‘identification of teaching competencies_does not lend itself
readily:to a research design, one must examine With'great care the-

investigators' method for generating the list oﬁ!competencies in order

.

Tt to make some judgment about their usefulgess.',

. v «. :

'ﬁ{ Firstg the terms competency and validity occur frequently in the

J@ research report and are\central to the study. Competency, however,.
C is never,defined\for qbb reader. fThe inveStigators do. mention that

; ;».'->gu* competepcy:was dé%i&g'gsgr the Zl%teachers intervieweg but th}s L <;
| (- Watn e Vaiidiéy, as used in

s r

, Results and Analysis.secti 9'195 ftg* compatéhoy] significant demon-‘
: ] N ih. ":“ by :

g b . strability by the‘feachers qn& l@;
o ' by a panel of judges." ,z‘__ ', ,~j. L

Second, it is not clear just how the 21 teachers .were chosen nor dj/

we know' anything about the characteristics of the group, e8>

A sciehce subject areas, number of years ‘in teaching, large schogl or
-small school, etc.' The,investigators indicate that ‘the subje ts to

be interviewed were selected by a stratified random sampling

| MR
S -

i



.the 21 were selected if a larger group was nominat by the nominat-

"¢  ing teachers. I can. only infer that such a group was ominated since
the 21 teachers used én the study represented a sample. Although
_each of the 21 teachers interviewed was identified as being hgghly
competent, the criteria upon which the nominations were based if
_rother than individual criteria, were not reported The investigators;
also, failed to make clear whether the 201 randomly selected. teacher/
nominators were all science teachers. e B , P
.. Third, the mechanics of the teacher interviews were not clear.v’lhe-;
‘reader might reasonably ask " "YWho conducted the interviews7" "Were '
“,the interviews structured or udstructured’" "What were the criteria
for ranking the competencies’" Since the final 1list of 12 generic
competencies was derived from an ana1ysis of the 21 interviews and
« -'submitted to the teachers for ranking, there is a question in my .
- mind as to why the investigators bothered. with asking the teachers
to rank the self-generated preliminary competencies during the inter-
\views The criteria. for ranking the Lg_generic competencies_were not

-

reported by the investigators ' _ o

3

~

’ Fourth 1t -1s not clear .how the judges who rated ‘the videotapes were
selected but more importantly the investigators }ail to report. whether
'b-‘the jJudges !eceived any trainingnin.identifying and rating the compe~
tencies...Cohsequently, one”does not know the extent‘to whichﬁthe-}y
judges agreed about classroom exemplars of the competencies prior. to
actually rating the videotapes. ’ ' '
Fifth, with regard to the videotaping, the investigators fail to-repOrt
- - whether the taping covered a variety of - settings, €.8., lecture, pre-~
. laboratory, laboratory, etc., and place the lesson sequencé e. gey .
beginning, middle, and end, If the 10-20 minute tapes were made only
at the beginning of a lesson and only of lectures, then- one might
’reasonably expect that some important'science,teaching competencies
wou}d.not Pe dé¥bnstrated. v o
Sixth, the Prqcedure for rating thepcompetencies is very sketchily'v
'reported. The investigatorsfdo not indicate whether the.Judgesvviewed

o o m o

<




-

. ' the videotapea together or’ separately, ; separately, was the order .
of the tapes changed for each viewer’ iu thermore, the unit of *
;analysis, e. g., time, sentence, phrase \etc., was not identified
for the raeder.*
. - ’

,_.One must, ‘also, ask about thé"frequency'counting procedure'used The
investigators reported that the demonstration of - competency 1 (know-.
1edge of the subject) was rated as @uperior 63 times, satisfactory

_ ‘162 times, and poor .36 times. The investigators state, "In other

““.words the competency was judged as demonstrated 261 times (63+l62+

. 36'- 2%[) »e One must ask if each of ‘the ratings was -a discrete ”_“_M
instance of behavior--in which case the observations could be- summed,
“or was one judge s superior rating of a competency another judge s
"satisfactory - If the latter is the case, then, many observations

”"of a competency mayvhave been counted more than once which in turn 1.17
'raises concern for the reliability of the raw data. Furthermore, ,
how does one*count 33 non-demonstrations\of ‘a behavior’ How can one
‘count a competency'if it is not demonstrated unless it is made clear

- o _to the rater that a certain behavior should occur under certain cir-

B cumstances‘and,coun%ed as a non-demoristration when it does not occur} ’
,if'this was done, the invgstigators did not say.so. In my opinion,
;;hé reliability of thevjudges"ratings is quite_questionable,
. e ! : ‘ - " . :
- Seventh, it is eoretically=inappropriate to use.a ranking,statiStic, o
i.e., Kendallfs%goefficient'of Concordance, for measuring agreement -

b -_among judges' ratings.'*Ineffect, the use of this statistic builds

': M a high number of ties where one has 14 judges, lZ.competencies,v“_}.
and only Abpossible rankings (ratings) If such a statistic is used

g _ then, t e investigators are obligated to describe what happens to the

sampling distribution when a high number of ties are bu&lt into the

B matrix.

Finally, in reporting the results, competency 3 (individual abilities)

was-left out in the ipitial discussion of the X2 results but mentioned

later in a iestatement of the findings. 7 . > \




The investightors have chosen a worthy, - albeit complex-subject for
‘their regearch but have " confounded whatever might be of value by
_.vague and incomplete reporting. I am egpecially concerned about the
reliability of the Sudges' ratings due to the possible, and I think
probable, lack of discreteness of each rating and the use of Kendall's
" Coefficient of Concordance to test inter-rater agreement. Therefore,
vthe statistical base for determining the validity of the competencies
(as defined~by the investigators) on which the investigators'%ave _
' built their case is highly questionable. The competencies do have .
face validity, however, in fact, the 12 competencies identified in
'the study have been rather commonly accepted objectives of sciencef;

~

teacher educatioﬁ programs for. some time.

. Finally, replication of this study would be impossible 1if one usesn
" only this report.v 11- defined terms and vague research procedurésv

.vill Only lead to the production of s1milarly confounding results,

. - . N
. . ' . a . .
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zarowitz, Reuven Lnd Addison E. Lee., "Measuring Inquiry Attitudes
.of Secondary Science Teacﬂersl" - Journal of Research in Science
ching, 13(5):455-460,, 1976." = . » -
- DeScriptors——Attitud s3 Educat ional Resea ch; *Evaluation;v
*Inquiry Training; *Measurement Instrumen s; Science Educa- .
tion; Secondary Education ‘*Secondary School Science' ‘
*Teacher Attitude§’ o ) . :

‘éégg. B . u and

1

% . , : . :

Lazarowtiz Reuven. "Does Use of Curriculum Change Teachers' Atti-
“tudes Toward - nquiry?" Jourmal of Research in Science Teaching,
13(6) :'54™552, 1976. - . .

o Descriptors——Changing AttLtudes *Curriculum; Educational
I - Innovation;. *Educational Research; *Inquiry Training, - ‘}f
4 v Lo ~ Science Education; Secondary Education' *Secondary School
- oo T Science; ?Teaéher Attitudes : - o S
Expanded Abstract ‘and Analysi% Prepared - Especially for 1.5, E“ by T

Roger G. Olstad University of Washington, o

-Purpose - -
= S ) e

- RIS . . N

w ‘
The purpose of these studiqs was to develop an’ instrument intended to
nedsure inquiry at& des of secondary school science teachers, and
P &z
using this instrument t nvestigate the effect of curriculum _usage

on- sci:\ance teacher attitudes towarEl inquiry. -

I S . ..
lzn.' - . ar,o

v o x It was hypothesized that science, teachers who used “newo prsgrams _
}\ . (defined as BSCS, PSSC, HPP, CHEMS, CBA, and ESCP) would hold a more :
. favorable attitude toward an inquiry approach to science teaching
‘than science. teachers who didnot use ‘these programs.» It was further ;.
:hypothesized .that there would be a“relationship between the number :
of_yearsvthat,the 'new" -programs hgd been used by these teachers and

4
their attitude toward an inquiry apﬁ;oach to science teaching.
” . P 1 T

k.

5 B N ' _ ‘ , e :
- Rationale . . . & ’
These studies assumeéfthat gffective implementation of the "new"
_ curriculahrequired science teachers to use inquiry strategies.
? Cw o - p 30 i '

4 N ' . PO




:,;,;. . 1t‘
S " '- "' L ¥
' Studies were cited which indicated that there were variations in-
the implemontation of these programs' inquiry—appro’Eh base (Amos,
Dillon, Gagne Parakh Watson), ‘that these variations were often T U
due to teachers personal traits and philosophies {Black, Gallagher,\\\\\\ '
Mbnta ’e;& Ward Sadler), that mere use of inquiry science curricula g
", d1d nz?
inquiry;strategies (Barnes, Gallagher Mont
training did positively effect teacher use (B rnes} Kochendorfer,-

the amount of teach—

t assure a positive philosophy with regard to the ‘use_of e
ue. & Ward), that

Ost), and that there waﬁ?a relationship betwee
ing experienc&.and’the ef fective use of. these programs (Blankenship,

Barnes, Kochendorfer).A Most of these studies wege 'conducted prior o

- to 1970. - i , TN
! N R . . L - S .
? i ) N o o
R ; - ‘l- L ol . o <o
‘Research Design and Procedure (Instrument RNevelopment) . \# _
) J. - . - ',.. . e o .
& - e \

The inst;ument, known as Inquiry Science Teqehing Strategies (ISTS),'
' was purported “to ‘measure inquiry attitudes ‘of . secondary school .
. science teachers.’ Eighty-three items were initially developed with o
. freference to”three areas.i classroom teacher—student interactign,,
laboratory investigations, and textbooks used. The items were
‘ G_se&ected according to their relationshipiio inquiry teaahing which
o . f"was degined as including §tudent formulat on of problems -and hypo—'

Ko
3

i,:theses, student designed studies involving data collection -and
iinterpretation and student accepbance of different results for

> discussion and interpretation in: a learning environment whe the
student is actiVely partiéipating and the teacher is student—

iST\; -'oriented rather ‘than subJect—oriented e ‘ S

Half the statements were positively worded regarding idﬁ,iry, the
others negatively worded, and they were set up using a typical five-
int Likert scale ranging from strongly agree'to strongly disagree.

Pr cedures involving a panel of judges (seven professors of science

cation) and a group of 30 secondary school science teachers &ch
reduced the . instrument to a total of 40 items and established its -
content validity. _ ‘ o . : ':/
) )




- TEoe. T _ \“ | -. v
} ’ o . ' ( _ KR o
Construct validity was established by the technique of known - groups

by obtaining mean scores from five. groups to whom the instrument

' was administered. 'j“' o e
~ 'broup 1: - | 7 Professors of science eduggtion
Group 2 _ 16 Graduate students in’ science education 3 )
Group 3: ~ 47 Inservice secondary science teachers -
' having had a 4% day workshop dn inquiry
‘ methods s
R ':“~Group'4f R . ‘-;éﬁvPreservice secondary science teachers in
e T . their first day of class 'in the methods §
L, B - ¢ course g :
: Group 5: - - 735 Secondary science teachers'from‘various

.,cities_in Texas: _ .
. N a. . - - w R

"lfi;,

T the groups..

ielding alpha coefficients of internal Consistency for each of

N : . ) ’

R ey

Eindinggr.(Instrument Devel pment) G -7 .
LT ///’ S T

. R S .

o;vrf - TJ'The mean scores “on, Eheddnstrumentih;(group were .as fqilows' l)
", . " 181.57, 2). 160.68, 3) 146,82, 4) 145.40, 5) 143. 27, ‘The authors
' stated that, "as is to be expected when using this technique (of.
known groups), the mean score of each group differed according to

. the level of involvement in science education——i e:; the more the

‘1nvolvement the higher thé mean score.

Teats'of significance betweenvpairs of group means showed that - Group
1 differed significantly from Geoups 2, 3,4 and 5; Group 2 differed
- o significantly from Groups.3, 4 and™S; and Groups 3, 4 and 5 did not
\(differ significantly from each other. '
Reliability (in alpha coefficients) was .54 and .48 for the first
two groups, and ranged from .69 to .85 for the latter three groups:

32 ‘ 4 //)
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- Interpretations (Instrument Development),

)
N . ’ . . . . . .
s, . . : LS

S
. /( ’The authors‘concluded that the results support the use of ISTS in
f/determining the inquiry attitudes -of secondary schoo} science ‘

téachers.' They further suggestea that ISTS made possible a compagc -

'V.‘) ,-‘,w' ison of the degree of accepthnce of thé'inquiry‘gppr‘géh(by the
' ind¥vidual teacher in relation to known grolps and could be used’
rby supervisors or methods course instructors to recognize areas

in wbich teachers need help. ﬂThis recommendatiou?was based on the .
construct validity of ISTS and. the ‘high alpha coefficient ( 85) for
Group 5 the most heterogeneous population studied.v '

R

" Research Design'aqd Procedure (AttitudefChangef. .
- ‘ = ‘ = N . .‘ ., ___.”-. . . >

L - ; : N : : '
~ The ISTS and a personal data form were distrihuted;(by,district

science'supervisors) to'an"unstated number. of Texas secondary school

. - o .science.teachers; A total of 507 responses were returned to the

ities, 'and most setondary" school,science'subject and grade levels.

o . .. A 13 A o - o D B

findings', (Attitude Change)
'It was found that biology, chemistry, and earth science teachers
who us the "new" programs had significantly more favorable atti-
tudes f:)ard inquiry strategies than did teachers of those subjects
q y - nmot using these programs. For physics and life science teachers
‘there was no significant différence between users of 'new" programs
K and those not using them. L B -
When compared by years. of teachaag_expetience, experienced biology,

v 'chemistry, and earth science teachers using new(‘programs had
. significantly more favorable attitudes toward inquiry strategies _

~’f_ than.hadfl:;zﬂﬁxperienced teachers of these subjsets. No signifi-

- cant relations ip was found for physics,teachers, and there were

.JSuperyisors:for analysisﬂ“ These teachers represented 30 Texas commun—

\9,“
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fn‘l not enough 1ife science teachers using 'new'. programs to analyze . :

41
L2 - ,,

- by years of teaching experience. >
-« . . . . )

“x r‘

/ _The author also analyzed the results on 10 specific iggms (no
rationale provided ﬁor the selection) of the inventory, comparing
}_
teachers using‘ new programs with non-users. Half of the selected‘113

' ‘users, and non-users were significant. It was alsO'found that the -

‘A

2 . .-

o degree of rejection of negative items was . lower than the€Fegree

°

of acceptance of positive items. - o
' L . T

Coefficients of internaf‘consisqency of ISTS ranged from .fé/to W81

for users and from 66 to .86 fbr non—users. C " o e

PR 1 ’, 1
e | B o " B
SN _ 2

. o Interpretations (Attitude Changéa N _ "-

\ o i L

.

Y The, author ‘btated that "the results of this study show that secondary

= ~+ gcience teachers who use new programs- in their teaching activities

- .,

hi¥lbe more favorable' attitudes toward inquiry strategies than non- .
users, and that years "of experience in the use of new programs is
related to more favorable attitudes)toward inquiry strategies.
L.However, it seems that thrs *‘is not a-dniversal picture. " Thefe" is .*
no assurance.that for each particular éiement of an inquiry approach
teachers\“ill hold- a Sfavorable attitude to the same degree. There
_are no inquiry or noninquiry teachers. Neither the use of-new'g;
- programs nor the length of time they are used assure proper inter-
pretation of the inquiry approach advocated by the programs. The
/7 . :, ‘results suggest that teachers need more trhining in specific com-

"

. peteﬂcies of elements of inquiry activities....-
' 2. -/{‘b

ABSTRACTOR'S AMALYSIS . <

7 .
. . .
N '

The _attempt to develop an instrumentﬂdesigned to measure science

) teachers' attitudes toward inquiry 1's commendable. Whether this
! instrument measures this guality depends” upon what is meant by -
“attitude.” The authors provide no definition of theirs and the

o . . . .) . ’ | . _’/‘ 34/
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, .
reader is left with ‘hig/her own understanding of that word.a-For
this reviewe 1 definition which has been found " useful is Mthe
difference beuween knowing what to do and doing it. For example
(using\&ne of the items from the ISTS), knoging that "students

" are of&en capable of designing valid experimeénts" is.different

_ suppor& the call for more training in specific competencies were o I

than being skillful In structuring lessons involving studeht
‘ both of these are different than using

.leSSOns‘,ﬁ . student{designed experiments. It 1is in ‘the

' teacher s attitude : {

rily cceptance in teaching practice. Further, when the author - =~ R
states thit the results suggest that teachers Bhould have more;
training i

in a competency is’ nn&\;he same as changing an attitude, although ’ ; ‘
e other. (The research results which‘

specific competencies,f one should ‘note’ that tfaining

the one might lead t

not reported in® the two papers neviewed ), .

The development of fhe ISTS 1nstrument and the interpretation of
-its use -would have been greatly enhanced had the author(s) examined
the relationship of teacher-scores to teacher practice.{ldhile the
authors were careful to develop the content and construct validity ' .
of thdlr instrument the most importan nd of validity for such . '
an instrument is its predictive validity With a high degree of

predictive validity, the user (and we readers) would have some-

confidence in what the instrument was really measuring, e. g know— 2

ledge about inquiry or praptice involving the use of inquiry. "What
the obtained scores predict concérning practice remains an unanswered

but vital question. - e v
: VSN

-

Thevtitfe of the second article ("Does Use of Curriculum Change- _ _' .'.a

' Teachers' Attitudes Toward Inquiry?") poses a ‘question which is
. _ U N e

[ . . '

do VL L



_ never . answered, ‘and the researeh design used does not allow for its
;. . - answer. The support for the hygothesis that teachers (of only some
o science subjects) who use, new_ programs have more favorable atti-
’tudesltoward‘inquiry strategies.does not-necessarily mean thatithe

use of ‘the " new" programs-caused any change in these -attitudes.
It is equally plausible that these teachers already had more favor-
’_J,/‘:able attitudes, and that these more favorable attitudes toward

1

inquiry influenced their selection of curricula, resulting in
.7 . their use of the ' new programs. T .
As for the relationship between the number of years: ‘of teaching
experience of users of "new'" programs .and their more favorable
attitudes toward inquiry strategies, this could’ be explained in a
number of ways in addition to the author's assumption that "teachers
who teach the new programs will;develop more favorable attitudes
toward inquiry...." For example, it could be<€53t longer users of
"new' programs had to have more favorable.inquiry attitudes to
stick with the programs that long. Again, the authov s findings

do not necessarily sup ort his conclusions. . L -

N e o . » . ) .. —

The -author offers no“explanatiOn'for hisﬂfihding that biology
teachers attitudes were significa 1y diff%rent between users
and non-users, while for life. science teachers there was no signi—
‘ficant difference, or the finding of no difference in attitude’ for
. ! physics teachers, whether users or not. These "discrepant" find-
i _ ings must be accoun;ed for if one intends to buil& a generalizable
: model regarding Science teachers attitudeS'toward inquiry
_ strategies. (Perhaps the non-significant findings for physics
"3 . teachers could be accounted fot by the fact that the initial

‘selection of the item pool was largely from biological sources.)

The assumption that 44 student teachers in their first day of class
in a science methods course have a higher level of involvement in

sciénce. education than 735 experienced Texas science teachers is

P

queationable. Yet, the authors state that the higher mean ‘score

fo (/the student teachers vis—a—vis experienced science teachers

Y P N 36
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18 to be expected because of their greater involvement:\épdwupon,
this assumption rests the determination of the instrument 's .con-

L3 : X . ’ N

¢+ struct ﬁalidityf : 4 o ' i ,{?

}~'5iThe recommendation that ISTS be used 'as a diagnostie¢ instrument in -
~w'hich a scienCe teacher supervisor lodks at an individual teacher's
responses to indiv1dual itqns‘on the inventory and proposes assis-
tance in areas where attitudes are lower is an approach which few,
1f anyl science supervisors would find workable unless an extra-

, qtdinary supervisor-teacher relat ionship had been previously
. 'established Indeed, in these studies,_ it might be asked to what
» . extent were the responses (were they anonymous?) affected by the
S - use of science,superyisors-to distribute and collect_the instruments?‘

Finally, for the author's. stated conclusions in the second paper

e (quoted previously), it is left tolthe reader tobinterpret the
e meaning of what is written, and to compare this with the findings
. as cited. ' B . ! - ,
: .' /
A " ' .

. The " relationship of science teache attitude to practice is impor—
: tant.. Future resea:eh should take into account research already
done regarding teacher attitude and its measurement much of it ;.
generic in nature and not pertadning to Science teachers per se.

Further, the predictive validity of attitude measures must be

‘attended to by serious researchers in this area.
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Barufaldi, J. P.; J. P. Huntsburger; and R. Lazarowitz. "Changes in
* Attitude of Preservice Elementary Education Majors Toward Inquiry

*Teaching Strategies." School.Science and Mathematics,_76(5):

420-424,-1976.
Descriptors--*Attitudes; Elementary Education; *Elementary
.School Science; Educational Research; *Inquiry ‘Training;
*Preservice Education; Science Education; Teacher Education;
*Teaching Methods

Expanded Abstract and Analysis Prepared Especially for I.S.E. by David..
R. Stevenson, Chiganois Elementary School, Debert, Nova Scotia.

-Purpose ‘

}Batufaldi et al. investigated changes in attitudes held by preservice

elementary education majors toward inquiry techniques that are used

as part of teaching strategies for elementary‘school science programs.

, Rationale °

¢

The investigators gave examples of inquiry skill development activities
for elementary school séi:nce programs and emphasize the role of
teacher as stimulator. e research of Allen (1970}, Bruce (3971) and
Smeraglio and.Honigman (1966) was cited in'support of behavioral
changes in children exposed'to stimulating teachers. Altnough not
stated, the inference was made, that the direction of tne teacher as
initiator of inquiry activities plays a significant role in causing
desired studentqbehavior and therefore the attitude of the teacher
toward the mode of learning-should be 'known.

Research Design and Procedure

Barufaldi et al. conducted a pre-'posttest investigation of attitude

change, using an elementary science methods course as intervening

. treatment. The course was stated to be an exploration'of facets of

modern elementary science programs. The variable'being treated was»

the set of attitudés preservice teachers held toward inquiryﬁtechniquee.
39 L -
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. The researchers used a previously modified form of the InquiryﬁScience

Teaching Strategies (ISTS) as the test instrument. The ISTS is des-
- cribed as containing 40 items, half stated positively (inquiry

supporting) and half negatiﬁelyv(non?inquiry_supporting). Subjects

responded on a Likert-type scale to each statément. h possible score

of ébo is‘indicated Previous validation yielded reliability scores
“of 0.41 and 0.83 by Program TESTAT (an item analysis) and a Cronbach
’0( coefficient of 0.96. ‘

From an elective elementary‘science methods class'of 146 students
(fall of 1973), 74 students were given the ISTS on the first day of

L]

classes (pretest): andathe last day'of classes (posttest).

Mean scores for subjects and for seven test .items were compared ysing
one-way anal&sis of variance. The item analysis was used to’ check

i consistency in: attitude change.

. ( o .

Findings _ '!‘ - }
The investigators found the-pretest mean score«to be 146.14 and the
posttest mean score to be 155.41, a difference significant beyond the ™

\ - 0.01 level (F ratio 77.54).

' Six of the seven items also showed changes significant beyond 0,01 and
the seventh was significantly different beyond the 0,02 level., The
researchers noted that change was evident in 13 of 2Q. items (65

percent) in each of the positively and negatively expressed groups of
items, )

-Interpretations

4

- The authors concluded that the subjects had more favorablé attitudes

toward inquiry strategies following‘completion of the course.

TN T a0




" ABSTRACTOR'S. ANALYSIS
Many educational investigators seem bound by unfortunate research.
limits. Unyiel g parameters also face the physicist who wants
to be free of earthly gravity. Nonetheless, all investigators should
strive for_a purity of setting. The research should be true to the
cause 1t addresses, and bias nust_be absent or recognized.
Educatidnal investigators would seem to have more difficulty in over-
comingpbiases connected'with the research*setting than'is desirable.
' The shortage of funds for ordinary reseérch forces the choice between
tdeal and possible. What can be done is done'and 'sour grapes have to

!
be eaten. The results, however, may be open to too much criticism

and Yield too little that is fresh and useful. .TOjgrgsg possible o
research topics may mean using'subjects at hand. either those who can
be persuaded to accept a beriign treatment or those under the‘"control"
.v'of the investigator. If the latter they likely come with certain
mental- sets, preparéﬁ if noq; ecessarily positive. - They may be aware
_that part of the routine is ¢ mpletion of an answer sheet, and the
ipstr/gtor happens to teach certain concepts that are within the
question—ansder context of opening day.,"

The foregoing is meant to be morg realistic than cynical. For it is
held to be realistié that a response pattern is'stimulated, is likely
_to be'expected,'and that self-selecting subjects will cooperate.sof
that - concomitant _testing will reveal the mental set. A negative or
neutral resulg,-on.the'bther hand,'would be an unwelcome outcome for

a teacher-investigator and an indication of the worth of his'methodo-
- : : :

logy.. S . ' S
The analysis need be litfle'more'than shallow. Since the turn of the
century it has been shown that investigatidns of classroom techniques
will yield'desired results regardless of the investigator, his‘methbd

of testing, and the methodology within his program of instruction.
2

Barufaldi et al. may be added to a long list. .
/ e
‘\\ .
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None of the parameters of: the s;udy indicate alterations in concept,
methodology, or research design from previously reported studdes.
C ents made above about the setting of ehucational research'deserve
more specific exploration here Texts on research design caution
1nvest1gators about sample size and interpretations that flow from
research. The cautions shouldvpe heeded, and possibly journals g
.should tighten their editorial‘policies to exclude thevobvious~and
" the limitedffindings. There seems room for criticism with respect to
' the resedrch under review. At best, it'see;s that 74 selected
students (out of 146——no‘explanation.given) werewsuccessful in receiv-
ing the message that inquiry teaching strategies are “good" and ' 3 {i/
' learnable, or that the attitude set is. o |

Most educators should not be surprised at_ the outcome and ‘should

wonder what further research will follow and why It may be of moré

use to identify the non—learners or recalcitrant students and weed N
"~~~ them out of a program that requires inquiry skills-and allow their
assignmmt to other roles in life. '
Too many articleg ‘(this may not be one) flow from doctoral study,
1 bearing the names of several persons, reporting_the obvious It

‘ may be time to stem the flow of reports. Even more drimatic would

be the upgrading gi‘research in thiswarea of investigation Perhaps

attention could .be diverted to the envirommental factors that influ—'
_ence the success: of graduates in implementing their positive atti—

tudes at the classroom level.

™ . ) . Y A Ly .
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© _Cotten, D. R.; J. J. Evans; and M. S. Tseng. "Relating Skill Acquisi-
. tion to Science Classroom Teaching Behavior." Journal of Research
. : ‘in Séience Teaching, 15(3):187-195, 1978
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: ded Abstract and Analysis Prepared Especially for I S.E. by Judy
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© IS ',} N G V ‘ '
ose : ~ o . . »

The first two authors'of this article.developed a written format pack- ¢
age to teach oreservice and inservice element%ry &achers*howto use '
_inquiry and. process-oriented Behaviors during science. instruction.
\\Eh\" o This studywassubsequently evaluating the effectiveness of the model™™
,by: 1) comparing the trained teachers’ ability to use process skills

~as measured by paper/pencil test items with an untrained group.of

teachers, and 2) demonstrating an increase in the use of indirect

teaching behaviors by_the'experimental (trained)‘teachers. : .
Ve . :\ . . e
Rationale
e
i . Cutbacks in funding for preservice and inservice training in science

education for elementary teachers ratsed the need for a print format
package of dnstruction ao accomplish the same goals. Few elementary
teachers are adequately trained in science content, and fewer still
receive any special methods instruction specific to the unique.affect
~‘and processes required for effective science teaching. Thus the éﬂd
of the NSF institutes and money for consultants needed for revamping '
science instruction and qghancing the content expertise of elementary
teachers represented ‘an appropriate rationale for;undertaking_instru s

tional development of the inquiry/process SKillsvﬁaéﬁage. o ' g i

'The study 1s obviously an evaluation effort being reportedﬁ nd@r.a
research label. If the results were used for revisio of thedﬂackage,

43" ; .
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B theuiﬁﬁe'rationale for the study would'be strengthened as one of o y
formative'research. - o . '
. o - ’ , ‘ o - _ 3 )
. - v/’ : ‘ . >

Research Design and Procedures ' ' _ -

‘ v )"- \

A pre—post test quasi—experimental design was employed for the firstl '

A question. "The equivalence between the two groups of teachers was

o determined only by pretest scores for criterion variables. Subjects
in the experimenﬁal group (N=70) were:enrolled in either preservice
‘or inaervice science methods training while control subjects (N= 32) *//—
were "enrolled in a general curriculum course. -

v
1
f

: _ ' " \ :
The instrument used to determine treatment effects for inquiry/process

skill attainment was Hesigned by the developers using a modification * ;:?mw

of the AAAS- Scignce Process Measure for Teachers, Form A. *The modi- J; -
vfied instrument has a Cronbach alpha coefficient of 0.86 (N = 23) and v
a test-retest reliability coefficient (with a seven-week' intervalf of

0,48 (N = 32). The: hand—scored process .skills tests based on a rater //.f
protocol yieldea an, interrater reliability of 0.98 (mistakenly reported

as interpreter e1iability) ’

«
The second question was addressed with a change score design using the

Instrument for the Analysis of Science Tegchi_g,(IAST) Version 2 (Hall

1972) to collect interaction data during the first twenty-minutee of,.
each class. ‘The first two authors served as observers and had inter-
observer reliability foefficients of O. 82, '0.79 and 0.84 (Scott

‘COefficient P1) prior to coding the experimental teachers _ pre~
treatment behaviors. ; ' ’ . »

.. ¥ ‘
- - v R . - b .

Teachers were obseLved and then exposed.to the packaged instruction,

~

either singly or in small groups, and performed all the activities in
‘each unit. Upon completion of eacg unit, teachers were to modify the
activili;s'and preSent.them‘to their elementary students, No mention
was made of grade level assignment for these_teachers, and it 1s assumed

that‘all grades'were represented. : ' -

o Wt -
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Teachers were observed and their interactive behavior. again coded for
eqﬁh unit. The developers provided some unqupified form of "help"'
in getting the teachers to use the inquiry process during the first

sunit but this assistance was "faded out" during subsequent units.

’

Outside of classroom teaching time, teachers spent frﬁm 18-24 hours

interacting with the instructional package. At no time ‘a1d the -

cds‘;g} teachers read or interact with the materials,’ and it 1s \&/ﬁ
assumed although not Specified that the control group did no

teaching of science or any other content area’before being posttested.

Before analyzing between group differences/an the skill achievement

question, the pretest scores were analyzed using a one-way ANOVA to

- show ‘equivalence on the nine process test scores. Sinte two tests

{aignificantly differentiated the groups, the;pre-posttest analysis
ineluded a one-way- ANOVA for the seven;equivalent process‘tests, and
an analysis of covariance was used to compute the F value for the
other two. -

« .

Analysis of /the data collected by classroom observation yitelded a series

of eight indices (five teacher behaviors and three student behaviors).

are pre-and post treatment

. '

behaviors.: ' . o L. IR

Correlated t statistics were usei;

/

Findings . AR . '

The traihed teachers 3utperformed the control grodp (r«L. 05) on five
prOcess measures (observing, c1assifying, predicting, controlling

variables and the comp e score), Measuring, communicating, infer-

- ring and identifyin variables were not different between groups

although inferrin

‘and identifying variables had been different on
: the pretest. Whgn the means were adjusted uging an analysis of .~

covariance witl/ the pretests as covariates,'the experiqﬁhtal group

L. 05) on. seven process skills (all except measuring and communicating)
_ . v ‘ . , )
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‘ ]Teacﬁér behaviors which were significantly modified by treatment with
the inquiry package including lower ratio of closed to open -questions

. .. .and lower percentage of continuous lectures. The other behaviors were

~e '+ unchanged.

..
[N

| ‘ ggst hOc investigation of the questioning behavior using Galligper s

' C questioning categories (Nels 1969) yielded data which wergs analyzed

o . ﬁith a correlated t statistic. »This analysidervealed shat, after '
interacting with the instructional package, the teachers reduced .

& ~ th:ir use of cognitive memory questions and significantly increased | A

B their use of divergent questions. RS &

: " : \
Student'benavior also?change significantlylafteratheir teachers had
atudied the units. Students exhibited a significantly more positive

v attitude toward/;Eience instruction, were involved in a proportionally
| iaf‘ ‘greater amount of non-verbal activities and more peer interactions, as * (”
measured by the interaction analysis instrument (IAST v. 2). Addi- ‘ '
tionally, correlated ¢ statistics'applieddto pre and post treatment
data revealed significant increases in the frequéncy of. student group

activities and peer interaction during both small group and total

. N . -
. . o -
.
A .

Iﬁ%erpretations( , - ' P

v —_—

class discussion.

he authors suggest there'were incongruities betﬁeen the paciage
atrategies and -the evaluation instrument: F:> example, the package“
emphasized creativity in devising measuring techniques while preci-
sion and accuracy were primary criteria on the test yhich_resulted

in no significant gains in the treatment group's_measuring skills. .

The instructional package was judged effective and successful in

changing teacher behavior from Iedture to inquiry mode., . o -@;
: : ) .

! If tea rs are to develop skill in teaching scientific processes

~using an inquiry approach, they must receive specific instruction




tovard those goals. There 1is a real need for instructional packages

in print format such as. this one.

. . . J
_ABSTRACTOR'S ANALYSIS

\\\: . h The failure of the authors to see the prohlem of inadequate science

| instruction as not only one of inappropriate'preparation_ingteaching

effectiveness skills but.also one of inappropriate materials and v
', instructional stratégies is evident in their design. With inquiry ‘

oriented instructignal materials and strategiesi‘teachers ‘will use an
vinquiry/process oriented approach and will use more indirect behaviors,
ask more questions and have students who behave more independently d
achieve higher over a long range of- instrucLion (Egelston, 1971). IZ
their design cont;bl group subjects were never allowed to teach the
content, It is~therefore unknown if interaction with the instructional
package (treatment) accounts for the between group differences, or if

teaching the content itself would affect, criterion scores,

. Missing information was the nature and extent of the assistance in
"¢ using an inquiry approach provided in ‘the first few units and then //J
”faded out." Indeed, this_technica1<assistance could account for the
galn scores, hehavior changesuand between group differences. ﬁocumen—
tation of the necessary assistance would.be‘the bjst formative evalua-

~tion for this’ instructiomal package. ' ' '

" The report was well written.and the study was thoroughly done. In
particular the poSt ‘hoc questions revealed additional detail which
"helpedsclarify the results.

oL . N XY

'I

It vould have been he1pfu1 to know the authors' perceptions of the

3 - ‘ limitations of, the category system. Other systems of interaction_'
» 'P v
// analysis have been developed dnd used in science classrooms, and

the choice of the TIAST should have some rationale.
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SR Pinally, the implication that evaluation items for the criterion_
‘ _variables did not - match the strategies in the units leadérthis _ e

4

reviewver to advocate revisions. There was no indication that revi-

sions were planned.

=
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. Purpose
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" The purpose\of this study was to determine the instructisﬁal priorities

¢
Y £

which have emerged #n the implementation of the Israeli BSCS Adaptation fk_<'

"Biology Program., The authors distributed a questionnaire to a random
sample of . teachers and another sample of their students “to determine '

Jf

the prioritée -and frequency of occurrence of ninegselected instruc—i

“tional pract ces.

T

Table I lisﬁs the instruction;l'practices and Table
II outlines he st dy and ‘the various comparisons which were utilized.
The first commparison 1nvolved the contrasf between how important the
teachers'viewed the instructional practice (priority) with -thelir perCep-:
tion of’ just how frequently the practice was utilizeg The second .’ \
comparison involvpd the student s rating of each- practice with his or '
" her perception of how: frequently it occurred. A third comparison con-
trasted the priority ratings of the teachers and those of the students.
The - final comparison involveg the contrast of the reported relative’ fre-

quency of use of -each practiee by the teachers and their students.. The

0l

contrast between what‘is important and how often it occurred w3s the

0

central theme of the study.

B -

Rationale L SR \ g o .

y ‘ R . . .

2 . . I N
I

{This study {is one of, severalf&nterconnected‘studies which examined the

priorities which emerged for teachers and ‘their students. * Previous -
o {j studies eXamined the expectations and the objectives of rand@h samples _ .

_of teachers and students._ In a sense it is the emerging methodologies

(; which are examined and analyzed. sy
. ) { v .
u” ?," L ) ; : 49\-‘ Lo . © T . .
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." Research Design_andvfrotedure‘ ' . . .
v - . | - . o,
The study used a 22-item two-part questionnaire to obtain, the data. h

{
/

The first part.of this instrument utilized a nine-item, five-point

Likert scale which asked the participants to indicate how important o

'they considered each of the instructional practices

The'hecond part of this instrument used a fiye-point scale which ~
required the participant to indicate how oftesﬂihe various practiCes _

'”occurred fn their classrooms For example both groups were asked how ,
important they felt field trips were in this course and then asked "how y
| " often did they go on such trips or utilize such trips for homework
Tl asaignments ‘

1
u)

The authors reported that the instrument had an alpha (Cronbach)
reliability which varied between r=.72 to .87 with the different
uamples A stratified random sample was used which included city
academic schools, tural kibbutz schools and agricultural bchogls
Qgegtionnaires were - sent to a " random sample o£*80 teachers and’ 66
“.replied (82. pen¢ént&re§pon8e rate). The authors. alsa. asked the

' teachers if they would administer the questionnaire to their students
Twenty-four Ceachers did comply with this request (36 percent response,
_rate) and a. Total of 624 tenth grade students (age 16 years) completed

”f‘the questionnaire -Ohe. assumption underlying this procedure 1is ‘that

i #he data from the 24 teachers can be generalized to the 66-teacher
K sample The authors did compare the results of the questionnaire of
:uthéSe 24 teachdlsgwith.the larger group and found no differences.

.\‘( ( ! . . :
o i ' l ’ » o ’ PR
. The statisgical method utilized in this study was a series of t—tests.
) between each sample's priority and frequency of occurrence for each of'
L . k the nine instructional practices : .
. o 4.\_‘;:/ | - L
T . Findings R . B . . B . : ©”

_ .
\ﬁQ § S ) .

1. Students’saw the text and its questiogs and exercises as more impor-'
. ! .
"+ .- tant than di \ the teachers The studenss also reported highér
: A . ) T o ; :
\} R

o ,)T; . ' e : » 50 ‘ . o |
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levels of use of these' items. In terms of the t-tests, the

\students rated the importance of the text significantly higher -

than the;frequency'of'use. (Although both. ratings were in the

‘high range.)

2.

Vg

For interviews and securing information from other sources, -
teachers saw these aetivities'as more important and occurting
more frequently, The disparity'between the rated importance
and occurrence of other sources was significantly higher for

both groups. Both groups prioritized this*@ctivity but both

3reported much lower levels of occurrence. The same finding

3.

.,

activities than actual occurrence.

4'\

. was found for students with interviews They valued this

activity highly but experienced such interviews much less fre—

quently ( 001 level) 7 . -

’
EEH

¢

Teacherb found radio, television, lab and field trips more impor-_
“tant and had relatively higher levels of use than sFudents Both
groups indicated significantly higher priority-levels,for these‘

o

-

. : o : i
Teachers rated original assignments.and individual investigations

- as more important and also indicated highet.levels of use. Botﬁ

~ groups had significantly higher lavels of priority for'individual

'investigations than for its frequency of occurrence.

P

"

; ..

Interpretations ¢ .. S 'v' o ' T

«

-

» R ‘ . ‘
The authors concluded that the‘disparity etween teachers and

students’ about classroom events was expec ed and-was useful to

“the !hplementation team.

trd

The authors reported a high leVel of use for many conventional

-

instructional practices deSpite the innovative nature of the

curriculum.

Lab wvas berceived as-valuable and used frequently by;both groups.
51
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4.7 The tbo‘practices involving‘originality and doing individual

T ' assignments and did seem to have the level of 'occurrence that the

-tean expected. In fact, the low level of occurrence of these .~

o itemq‘should have implications for the developers'of this curric-
ulum.

;

. -

|~ o o
o JABSTRACTOR'S ANALYSIS -
-. This study has several important strengths. First, it is a serious
 attempt to utilize.formative'evaluation in the large-scale impIenen1£:gL/‘ ,
tation of an innovative'cutriculun project.‘ The-study is one of ' )
several done in comparing the perceived priorities of teachers and
lstudents with their perceptions of ‘the frequency of occurrence of.
T _ related practices._ Thus, the orities which-emerge are exayined
o " both by the students and tﬁ5i:p:2achers and both viewpoints are '

contrasted. By doing Several related studies it is possible tg use 'K ﬁ‘
each one as a point of reference to the other and arrive at more
useful conclusions. ’ o o N ' _ )

- . )

In terms'of design, the study utilized a‘stratified random nethod?in

selecting ‘the sample which has to be a strength. he hors rejected -

the use of the Flanders‘observatio system because of/the difficulty ‘

in-using it with a large random sample. This procedure would)seem e
\~§uatifiable particularly when they researcher is not concerned with

the affective climate of the d1alogue. jb ' o .

-+

‘One weakness in.design which did emerge was the failure to utilize a* n

o

control group or stratified series of control groups. . Since the
authors were interested in the implementation at three different

- settings, then it would: have been profitable’to have control groups
in each setting. Without such baseline data it is difficult to
judge the effects the new curriculum is having. These effects are
‘ one of the primary reasons for conducting evaluation studies in the
first place. By using a control group design the authors would have
been able to compare the priorities of their- samples with samples of

0,‘

. Lo L .
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'respondents9“ The better way would have been to randomly select stu-

-wd’hd have resulted in two. randoh samples.

.. .-
K - .

.'tions they made to the participating teachers. ﬂhis procedure would

the traditional tenth grade biology classes. What if both groups' T
priorities were the same? What if many of the practices turned out

‘to occur. just as infrequently for both'the traditional and the new

implemented curriculum? - Without a baseline_for'comparison, none of
these'questions can be answered and it is not.possible to. igolate the

effects,of the implementation-process.

o

’j_ : . ’ "

Another design problem was the non—random nature ‘of the student sample. -

: §y asking tedchers to volunteer to tdst their students the authors™

could not call this sample a randomly selected one. In fagt, the 3

percent response rate caused them to compare the teacher scores of .

© .these 24 teachers with the larger sample. Regard ess .of the negative
' results of this comparison we can still not genef&lizérthe student

results to the larger sample with any ee of certitude. The: authors oL

should have conducted a detailed analysis of why so few teachérs cooper—“'{

'ated.v Did any one, of the three sublevels ve higher percentages of

dents and send the questionnairmxdirectly to them. This procedure

.
\
.
'

-

Another area closely related to design Conégins the instrument used

in this study. This two—part instrument was developed from an

* informal observation of the "transactions“ the team saw during the

implementation of the program and also from the types of recommenda—

assure that-the instrument had some degree of content validity

'(although the authors made no such claim).: The instrument could have

been strengthened by establishing other types of validity It does

: *
seem possible that the frequency of the nine practices could have

ubeen observed in a small sample of classrooms and actual tabulations

made of just how frequently each occurred. This data could -then be .
used with the data produced by the questionnaire for both teachers ,)”’

and students.  This procedure would isolate just how accurate each

group 's perceptions were’ of these classroom events. _'r . ”

. . 7 . .
- B s . .
»
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. What if'atudents or teachers were inaccurate by 20 or 30 percent? Is
1t possible that .the students were more accurate observers than the %
teachers? Such data are important if we are to make conclusions 'in

relation to perceived prioritiesi

_ ..In'terms of reliability, -the authors reported usingian alpha'qgiiability )
N " for each of their samples. This method of determining'reliability '
I ‘ :Etally is Performed on just one trial administration for each sample.
authors don't mention any other mechanis of determining the

“

o reliability of uhe questionnaire.. One problem 4ith using only the )
,(' rone administration for the subjects is that the individual's;;ay:/grﬂ‘[::774:::
: day variations are not considered. Such variations do occur for many

:ﬁ% . types of tests and are important to control for in the construction of.

" any instrument.. A test-retest methéd is frequently used ‘to isolate
this factor.' It could have been used to augment the alpha reliability
,which was used. By using'the twoaprocedures the authors.wo_u"].d.streng'_-'~
then their claim -for developing an instrum nt which produced consistent
: results._ .. - . S ‘ o - v E \
¢ S _ . ‘ - :
Another, more serious problem concerns the selection of items for the .,‘ SR

.tept. .The authors don't mention any trial administration or any item

~analysis in establishing tbhg ability of .each item’ to discriminate.

© In Part II most'of the frequ icy data were based on just one item.

- Only three of - the practices used two items to determine the frequency
- of occurrence._ Perhaps the frequency of each practice could have
been determined by(several homogeneous items. It is interesting to
note that in one of the:three practices that contained two items
‘there were no significant differences for one item and significant

.% ' ’ differences for the other. If both items were supposed to isolate

' " the same practice, how can'such difference occur?
Another problem with the instrument was no_mention in the'research | .
report of the directions utilized by the samples. These data are
always’ useful for a revtewer to analyze. This reviewer had‘a\final _ ‘

question about the difference between the affeétive part of the test
& 2] . N 7 . - >
. ) SR oo - 54
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must be considered a strength.

4

snd'the observational part. iIn all the results the two parts are scaled
on’the sﬁme'point value but the question arises: 'Are the two value

: : © \ _
systems really equivalent? Can one reaﬁi:’equate‘neutral importiance. to:

)
some degree of frequency of one or more the practices’ Perhaps the .

analyses should have remained separated for both parts of the test. .
. | | ‘ B

Despite these weaknesses the instrument is a blend of high inference

fitems (affective portion) and low inference items (observational part)

Such a blendingi%as first recommended by Rosenshine et al. (1971) and

o

In summary, this report of a formative evaluation study shows the state ,

'jof the art’ of researchers in this area. The emerging priorities of any

.curriculum are important items to isolate aHH measure. ﬁopefully more

and more school systems will utilize evaluation procedures to isolate

the effectsnof each new implemented-curricula. : *

v
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e -

’ au .
-’gjmg purpose of this study was to examiné ‘the questioning styles of the

£qur high school biology texts more frequently used for college-bound

E Astéaéﬁts. Types of questions, including experiential and ninexperien-

‘ial frequency and placement of questions within the texts were com-
'pared. For the experimental questions the kind of inquiry processes |

 elicited by the questions was examined. ‘The hypothesis was that there‘
would be no quantitative:differences in the questioning styles of the

. four texts. -

-

(Qm:;ionne" Ty e

7 A basic assumption is that questioning by either the teacher or the °

. text pfgys an important role in eliciting inquiry behaviors ip stu-'-
dents. Research indicates that the kinds of questions asked during .
instruction determine the types of operations students per form.
Because many teachers rely heavily on the textbook as a program _

- guide, it is appropriate to examine the ability of in-text questions
to prompt student'inquiry. The authors state’that little or' no -
research has been focused on relating textbook questions_to the pro+I
cess of inquiry or to science . teaching in general. Studies examining.

_ questions in written materials have not been applied to commonly used

« 4

biology textbooks.




N

Research Desig_iand Procedure

. -

The texts selected for the study e 1973 editions of the four mosts

A widely used high 'school bidlogy texts. for college preparatory biology

classes. The texts servea as the independent variables. The depen-
dent variables were the ratio of questions-to sentences per page and
the frequencies of types of questions tallied according to the Text-
ook ‘buestioning Strategies Assessment Instrument (TOSAI)x déveloped
by the . Cooperative Teacher Preparation Project. A 10fpercent random

'sample of- pages from each text was studied, -Erom each page a/ratio

of questions to sentences and the mean number of questions wete com-

| : : T A

puted.

. The questions were classified as experimental or nonexperiential,

which required the ‘students to ﬁocus on. phenomena not previously

- ’

experienced. e. experiential questions were classified as rhetori-

gal, direct information, focusing, open-ended and valuing. The non-.
experimental questions were identified pccording to the.followingf
inquiring processes: observing, communucating, comparing,
organizing, exper imenting, inferring and applying. Additionally,A
the questions were examined’ By placement in the text: initiatory,.'

- )

contextual, terminal and captiodal.

13

N ®

For analysis the questioning styles and frequencies were converted

to- percentgges for easy comparison among the textbooks. Only the

'statistical tests. - ¢ S Lo

d &

overall frequency of questions: per page was statistically" analyzed'
for significance and this was done by t-test. All pairwise con-
trasts for the four texts were tested. The particular questioning.

styles of a given text were compared but were not analyzed by

s s

‘ o
- ) . ¢
- « v

oy -

The variables evaluated were frequency'oflexperiential questions,

'placement of questions, types of experiential questions and patterns

brelated to the science/learning p;ocess guestions. Other differ-

" ences noted by the authors _were placement of the laboratory

v .

1nvestigations and the general distribution of. questions within

the text. For example, the Modern Biology,text asked the most

-k

60 o - Iy

: . ) . .
. . - . by - L L
o 6, Y :
h ! : . - (V) N L v g ~ - B -



ERIC

T

" was mote complex.

~ With regdrd to the other variables examined, the following evaluative

‘,mation questfons than the other texts but. more\open-ended and
. .

-tions essentially ‘no observing questions and few organizing and -

.""

. questions in’ the first few’}ﬁapters Interestingly, it .was noted

that the level of sentence complexity and reading difficulty were

v<aimilar for all the texts except for the BSCS Blue Version which

Findings

e

'Except for the t-test analysis of the ratio of questions to sentences

per pagé alY the results ane observational rather than statistical. .
The t—test results’ 1nd1cate significant differences between all/g;irQ

wise contrasts of the ‘four texts except for the Modern ‘Biology versus

the BSCS Blue Version in which the difference was not s‘ignifi‘cant.
— N _

8 - .
differences were noted Comparing the percentages of experiential R

- versus non-experimental questions, the BSCS Green Version (BSCS-GV)

-has 71 pezen:t experiential question, the Modern Biology (MB) 31
. percent" CS Yelﬁow Version (BSCS—YV) 52 percent; and’'the BSCS Blue

Version - (BSCS-BV) 58 .percent. # For ‘the placement of question the MB

text places the four categories about evenly,LBSCS—GV has a high
number of captional questlons and few te%minal questions BSCS-YV
asks few terminal questions ' All except the‘BSCS-GV place“questions5"
in context. Of the five types of}experiential questions all texts |

uséd focusing'questions extensivelyl MB . asked the most:rhetorical

‘questions and the least valu1ng BSGS—BV asked fewer d1rect infor-

. '.; ( -
- indirect information questions Regarding the pcocess—type ques— o .

L : L

,experimenting questions were asked: However,_ e laboratory AN B
.investigations were not inéluded 'in the study. Mogt of the BSCS- GV S, 7
process questions involved coﬁmunicating and applying wh?le the -
BSCS-BV stressed inferring questions. # '
..‘3 / * N
| v : ‘
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L . Interpretations

£- ‘.

Significant diﬁferences between the ratio of questjon to sentences
were found for all t-test pairwise comparisons except for Modern

- Bioldgy versus BSCS Blue Version. The. ratio of question to seﬁfence ;
was highest ®or BSCS Green Version followed. bx BSCS Yellow Version, - /9
BSCS Blue Version and Modern Biology. ' '

s i . @ : —

-

B

v . The value of the particular questionipg patterns of each textbook ‘)
- 18 dependent upon the assumptions made about questionlng.' 1f examined 4 ’
= ?.from a Piagetian focus, which indicates that direct and active exper-
' ience is, valuable to learning, the BSCS—GV would be most desirable
since it has the most experientially based questions. 1f asking a
| ~high proportion of questions is important then BSCS .Green and Yellow

are valuable. : o ' ' . t . %

-

e ' 1f the.posit§bn of questions is\a critical factor, begIhning or end L'
| rather than contextual, then none of the texts is desirablex The
effec} of captional questions (BSCS-GV) has not been' researched. All
 texts ask a rather low number of "higher level questions and all are’
o relatively deficient in asking higher order inquiry—process questions.‘
* . 1f balance of types of process questions is’ important, then again all’
textsvﬁould rank low. ' \ o - L :
The authars express a need for more research to clarify the relative
values of certain types of questions. However because questions |
" are considered to be 'stimuli to inquiry, it is” felt that examining L

- : in—text"questions is ‘a legitimate, but\neglected, basis for evaéuat-

ing téxtbodks. , T _ . L

- - - - V. . /\,\

e E T . :
. . gr ' I . -
N  ABSTRACTOR'S ANALYSIS o

P " Co [

N This study providés an interesting and useful addition to the area of
. research related to questionlng. Although it is ‘not - truly an experi—

~ mental study, Lowery and Leonard examine question types and patterns
. S . ' . : N : e
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that have been dealt with experimentally in other studies. *In partic—‘
ular, they look at in-text questions in regard to qu on type and to- ¢

position or pla;ement o questionsé7ithin the written material as well

——
.

as the frequency of questions/to séntences per page. Research related 7

to the former suggest that ‘it would be appropriate to examine the text-~
book and 1its relationsﬁip to the processes of inquiry.: o '
Conceptually what Ehis study might do is provide a framework/ for iden-" |
tifying research questions that would require further exper ental
eihmination. Wheh discussing the implications of the study, tie
authors defined the desirability of the four texts“in accordgnceu

with the assumptions of ‘related questioning resear<ch. . ‘For example,
the lacement of . questions research indicates that questions placed

at the beginning or end of paragraphs have greater value to readetrs
than those in\sontext and, therefore, none of the texts is desirqble

since none place their que\;ions at. the beginning or the end" of -para~.

”graphs.v These various assu ptions,may providé a rationale for. future

research issues, but extreme cautio “ould be used if generalizations
, are made that would bridge the gap between in-text questions and. ques-_/
tIZning research that. dehls wiuh learning outcomes.. Essentially the
. question of chtb ok questions and effective learning out comes has not
yet been *ask®d expeﬂﬁmentally RO

: ) . _ oo .. e
- The contribution of th1s study is that it simply looks at an area of &
questioning in frequent use, i.e., ‘the textbook, and provides some
baseline data which is,'in itself, necessary It is time that someone
.looked at questions, where and how they are as opposed to how they

should be. i

. Because this was'not actually'an‘experimental study, in 'that it had

no-manipulated variables, it had no éxperimental design. The cate— ' "' .
' gories for classifying questions were éstablished and the’ questions .
were subseqnently assigned to the various categories and tabulated %
for the four textbooks. The only statistical test employed was a t-
test for the pairwise comparison of,the ratio of questions to ‘
sentences per page“for”the four textsf ' Frequency tables.were,used

"..: : (l ' \_"’ ‘ .~:"'<f." X :l
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to report ﬂpe r@sults “of types of questions asked (rhetorical focus—

ing, etc.) .and kind of process of learning questiens (observing,
_orﬁanizing, iﬁferring,.gtc ). LT e 7.

-

The authors make a case for not subjecting the differenc;% between
acategories to statistical analysis because of an assumption that 'a
- ~'10 ﬁercent sampling is representative of the whole textbook and thus,
p the. question of difference is an evaluative judgment rather than a

statistical one. There is sdme room for disagreement with this idea.

Any time a sample is used rather than the whole population, there is

_the ‘chance that it is not representative of the whole'pOpulation. The"
, reason for using a statistical test to begin with.is to give the ] '
. "reaearcher an id 6f‘ﬁow big, that chadbe may’be.‘ ‘The, authors stated

that the number of questions in the textbooks were concentrated in -
. ldiffefent sections of the books and that the placement of concentra-

. . tion varied ong the four textbooks. It then may not be valid to .,'\\-'
assume that the placement off“hestibn types- is necessarily unifprmly
‘spaced throughout the- texts."pn the contrary, it would appear that
0 a systematic approach for inserting questions into the textbook was

not’ used'at ‘all, thus making it necessary to l?ok at fhe differences

e, statisticall#/as well as ev luatively. _ T
. 7 ¥ .

One other question that. could be raised regarding the' statistical‘ analy—.
. 4 sis concerns the use of pairwise t ~test rather than a one-way analysis

of variance.' It would be interesting to know whkther or not the . -
differences found to be significant ‘would hold up in cases where the

.t value was low in a slightly more rigorous test. ' -

p ”, s .
R _ Thehreport was well written and was‘organized in ﬁ“way;to answer the ‘5g(
- 2:?\ . basicvﬁuestiqns usually asked of a research paper.,‘The authors did. |
- , not attempt to generalize: beyond the findings which were appropriate
| ~in light of the fact that most of the findings were not’ subjected to
_ | statistical analysis. The value of thezstudy +1s that it seems to -be
R ,thé first ‘to examine the role of the textbook and its relation to the

r . , processes of inquiry. Most studies of questioning have used specially '
. 'prepared materials and did not offer suggestions for textbook '
SO W 6k B
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applicafion. i?his study examines in—-text’ questions !;d asks how the ¢

: . research could be applied ,k U T -
.~ . L N c - L

v Berein lies the suggestion for future research. The textbook questions
'could be eiperimentally manipulated fz& examining effectivené%s on
learning oitcomes. * It would be worthiwhile to know how ‘the textbook

. is used by the teacher to enhance the learning process. !f textbooks

P dre infrequently used it m1ght not matter about the types ‘and number

.of questions incorporated. However, if the text is central to the

y - ructional process, the stion of questionipg ‘bécomes. very
' . important. It would be nice f writers and researchers to get- S
. s - ~
together to des1gn texts that would use questions appropriately and
N L effectively. A N - - . o,
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