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Competehcy~based teacher educaticn should be directed

toward teaching skills that have an impact on le¢zrners. Studies are
needed that assess the effects of teachers using various skills on
the achievement and attitudes of their puplls. In this study,
teachers studied question asking skills in an izservice tralnlng
program. The effects of the training were determined by measuring the
teachers! knowledge about question asking, their use of questicns in
classroom discussions, and thd achievement of pupils in their

classroons.

The study was designed to show how different klnds of

teaching skills could be assessed. (Author)

L)



ED 090256

S

ST

% ¢“
b

mental study.

US DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO

Evaluating Outcomes of Competency- D e Nza 1N DRIGIN,
) ONS
Based Teacher Lducation T o NOT NECESSARILY REPRE

SENT OFFICIAL NATIONAL INSTITUTE OF
£DUCATION POSITION DR POLICY

James R. 6key and Donald W. Humﬁhreys
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A‘Sasic assumption underlying.teacher education programs (and
expecially comﬁe;epcy-based prograns) is thaﬁ there are teachers' be-
haviors that can be taught, learned and used th;t affect whét pupils do.;.'
To help edﬁcators plan traininghprograms for téachers.with some gonfidence
in the behaviors or .skills selected for study, research is neeqed that
ﬁirectlf links teacher behavioré with pupil outcomes.

Séudies relating teacher behavﬁors té pupil accompliéhments are
called process—producg studiés (Rosenshine and Furst, 1971). The studies
can be either correlational or experiqental. What a teacher doés
(process) is correlated with what pupils do (product) or the effect of

«r

the process variable oﬁ the product variable is measured in an ekperiA\

1
]

The importance of process-product research is obvious. UnIess

direct relationships between teacher and pupil behaviors can be established

v

the credibility of teacher education is weakeﬁed.
Questioﬁ asking is a fcaching skill area that receives consideraﬁle

attention. Studies consistently show a) that_teachefﬁ ask an enormous

number of questions and b) that the questions require frimarily.memorized

s
\
\

responses from students (cf. Floyd, 1968).

3 . .
Paper presented at the American Educational Research Association Annual
Meeting, Chicago, April, 1974.

The activities reported in this paper were supported by the Nétional
Center for the Development of Training lfaterials in Teacher Fducation
at- Indiana University under a grant from the U.S. Office of Education.
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The purpose of this study was to iﬁvestigate the effect of teacher'-
questicning behavior (the process) on pupil cognitive achievement (the

’

product). The intantion.ﬁas to train teachers to use questions from each
of the six levels of Bloom's cognitive Taxonomy (1956) during classroom’
discussions and to determine the effect this would have on. pupil achieve-

ment of test questions from each of the same levels.

Procedure

Sixteen inservice fourth and fifth grade teachers= were selected
for the ;tud9 and randcmely assigned to treatmént and ;ontrol groups.
Each teachér made an audiotape of a 15 to iO minute question and answér
discussion to proﬁide a baseline meagsure of questioning>behav10rs. The
16 teachers also completed two pretests to measure thedr ability to
classify and to vrite questions for each of the six Taxonony levels.

After gathering baseline data, the 8 teachers in the experimé?tal
group stuaicd exercises de;igned to alter their question askinglpractices.
The exercises included a tape/slide program on the levels of the
Taxonomz‘and a self-instructional manual that provided instructicn in’
classifying, writing, and sequencing questions (Okey, Humphreys andl
Bedwell, 1973).

The instruction on question asklng included about 5 hours of both
individual and group work. Some qf this time was spent practicing with
pupils, recording fhese sessions on ;udio tape and classifying the
questions used. Thus the teachers were encouraéed to practice the desired

N

behaviors and to provide their own feefiback.

*The assistanée of Glenn Linnert, science consultant, and the 16 teachers
from the New Albany-Floyd County (Indiana) School Corporation is gratcfully
acknowledged. ’ . ‘ ‘
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.}ollowing complétion of insttuction'by the 8 erperimental gfoup
teachers, all 16 teéchérs in thé study taughﬁ 3 lessops\to the pupils
in their <lasses. For eaEh'lessonEthe éupils read a science article
fiomRS'béok regulérly used in the school and then participated in a-
queé:ion and answer/discussion sessién led by their teschef.' Each
teacher made an audio tape of each;féss;oé. Teqcheys in4the treatment
group ;vete:' told to vary their q.uestion_ing during the discussion to-
include questioﬁs from all 6 Taxonomy levels. Contrbl teachefé were
toid to usejfhatever duestions they fhought were‘apprépriate. ‘After
the discussion, pupils in all-élasﬁes_éompleted & short gultipleféhoice
‘and open-response test that included Questioﬁs from each lével 6f thé-

i

Taxonomy. . - :
. . o

A
NES

" 'Results

2

Table 1 summarizes the major findings from the study;‘ The teachers

in the experimental and control groups were similaigto:one another before-
the treatment began in their ability to classify and cbmposg questions

and ip th; range of qqsspions £hey asked duriné Lesson 1.‘ fhe:g were .

also remarkably similar after instruction. Some alterations were made

in the treatment teachers abilities but the results are in no.way i~
pressive. Déspite the t;aining,'tﬁe treatment Feacher% did not‘significantly‘
alter the number of high levei-question? they used with theif~puﬁils.

As expected under thesé circumstances, pupil achievement was not signifi-

- cantly differeut for experimental and cdntroi geachers. ﬂ

Teachers “in the tréatment group also completed a questionnaire foildw;

ing their study of the questlon asking training materials. Reéults from
S -t &
\

v
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this survey and informal dbservétions made during the training sessions

3

and classroom visits showed high enthusiasm and interest among the treat-
ment teachers. Thei\}iked the training, perceived .it as imﬁortant, and

: . \ : . ) : .
thought they were changing their classroom behaviors. Despite these
7 " N [ n

: pqsit;ve fellings, analysié of the audio tapes failed to show differences

in the question asking practices of treatment and control téécheis.

14

Discuss§ion T, ' _ S .
. > -4 .‘_‘ [ : ' .
A maj- - point to 'be made is that the experiment does nét show that

'questioh'aSking skills have no relation to pupil échieveﬁent. Treatment
group'teachers did not use sighifiéanély more high level;questions after

'A;heir training so the hypothesis relating teacher ‘questicns to ﬁupil
: ' [

achlevement was never tested. -

- Despite not ggtfingfa:test of the research hypothesis, the stﬁdy
» Y " : . N .

[ was valuable. Information was obtained that helped to revise the in- v

i .,

( - stfuctional_materials‘on question asking.® Perhaps more important,
. . ) N . ) ~ —~ e ~ ) L. { .
. knowledge of how (and how not) to conduct a process—product study mas ..

gaihed.:
.Process;?roduct studies fel#ting-teache;fbehavior to puﬁil out;omeé' . v
afe pfteﬁ conducted in two parts or phaéeé,‘ The first phaseiinvolvésf
‘— .the acquisition of a skiill (oF'skills) by’teachersland'the‘§econ3 phase -
the effectiveness of -the skills.wﬁen used. Figure lhshows:thé two phases
and thekindgpendent and depéndent,variabies in:é;ch portion of éhe

process-product study.

N .

<~ *The revised verson of the m';érials used to train tea;hers-to-ask Bighe;
level questions’is now bei?g tested.. , [ . ) ~
. o R ' . { . ) o P

14 3 S y (// : ’
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- SKILL AGQUISITION SKILL EFFECTIVENESS
' PHASE : PHASE
INQEPENDENT.‘ teacher training materzals use of skill(s) by
VARIABLE *  and procedures - teacher
DEPENDENT ‘ use of skill(s)-<by . cognitive and/or affective
VARIABLE -~ teachers : pupil outcomes

Figure 1. Two phases of a process~product study.

The dependent variable (use of skills by'teachers)'during the skill
acqulsition phase becomes the independent variable for the skill effec~
- tiveness phase of the etudy. Using this conception of process-product

research ﬁakes the defects in this study obviocus; the independent Variahle
1 ’ . .
was never put into effect in the skill effectivenesg phase because the

teachers didn't learn the skills.in the acquisition phase oé the experiment.
frocess—product studies may include both a skill acquiﬁitien and skill

effectiveness phaee but ohly the latter is crucial to the testing of

relatiopships between teacher behaviors (preducts) and pgpil outcomes

(processes). Thus studies can be planred using various combinations of

the two phases. Some possibilities are:

1. Conduct a skill acquisition study with treatment and control
teachers (some teachers study a skill and other don't). Then -
contrast the effects .of the traided and untrained teachers in
the second‘(effectiveness) phase. : :

2. Train a group of teachers to use certain skills.  Then have them
deliberately, use and not use the skills with different groups
of students to determine the effects. ¥No control group is pre-

 sent during the acquisition phase. Teachers serve as their own
contxols during the effectiveness phase of the gtudy. Okey
and Ciesla (1973) report a study using this procedure.

3. ‘Identify teachers that can already exhibit the teachins’ skills
of concern. Conpare their effectiveness with a selected control
group or have them use and not use:the skills as described above.

»  This procedure eliminates, the skilY acquisition phase of the.
process~product study and ﬁoncentrates only on the effcctiveness
phase. '

1

.
RS
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It is essential in process»product.studiesAto demonsﬁrate that
teachers actually use the skills being studied. If this is not done,
‘there is no wa§ to tell if the independent variable is operéfing in
the effectivéness phase of the study and to show that thé.proéess~product
- hypothesis has actually been tested. Worthen (19685 an4(Cies1a and’

Okey (1974) describe procedures and ingtruments_for determining Qheéher
teachers are using ﬁhe skills of interest. ’

Because of the failure to-train teachers in the way we had intended
ih this sﬁudy, several{changes are‘being made in Both 6qf training and'
Tesearch procédufes; Oné of these is.;o more cleéfly éeparate the skill
acqﬁisitipn and skill effectiveness phase; of thé process~étoduct o
studies; There is no point ih.conducting.an effectivgness study 1f
skill acquisitfb; h#s not occufredi |

‘Another changé we have made is to relf'much leéé on teacher self-
evaluation during skill acqui;itign. At least somé teachers are“unable‘
to fell when they have acquired a skill and need another pefsoﬁ.to assist
in evaluatioﬁ. Peck énd.Tﬁcker (1973) conclu?e that teacher sélf—
evaluation is less effective than when an outéider participa;es in the

feedback process. We are presently using both other teachers ahd super-

visors to provide feedback to teachers on their ability to use a skill.
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Bloom, B. S.. -
The cognitive domain. New,Yotk'- David McKay, 1956.
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