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- I EVALUATING SCIENCI TEALE R PREPAPATION PROGRAMS
- BY ASSESSING daCH"RS "AND PUPILS

!qi.L
. - o . . g Y
The point of preservice teacher education is to produce e
- 3 social advantage or g savings.... .

.-.pre—=erv1ce D“ograﬁs should reche the ccst of on-the-

job tra‘nlng....
AN -

...should lead to greater teacher productivity of desir-

able pupil outccmes than the alterrnative. (Turmer, 1971, - -

p. 1¢) - .

The luctr cticnal techniqués and materials employed in science teacher
precaration activities usually have'the expressed intent of modifying the
teachers' behavior. The inference then is that when these behaviors are used

. — X . . .

in the science classrooms they will 1mprove pupil performance.

An early s‘age in the teacher training process can’ bp identified as

‘ 7
the comoégencv acquisition Ebase. Ia this stage the teacher is able to

¢ -

recogngie a’ competency and begins to internalize it into his own._cognitive

© structure which later will 1ﬁfluence ‘his teachlng behavxor.

.-

. ‘A later stage is the skill apalxcatxon phase, where a teacher exhibits

" an overt behavior which is Iargely nfluenced by the level oF comp ..ncy

-

acquisition. For ejample, teachers can study and apply' the various levels

B

of the Teaching Strateéies‘Observation Differential (a classroom observation

system) until they can recognize and categorize different teaching styles and

. , : e

commuricate within the language of the system. ' Later, they can manipulate
their own teaching strategies in relation to the teaching/learning envirenment
&€nd through skill application evhikit a higher level of competency acquisxtlon.

i listorically, teacher training programs have been judged on the basiq

of the acquisition of krowledge with limited demonstration of skill exhibition.

Only recently has the use of pupil outcomes been promoted as‘measures of

b 4

Q ' .
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training program—ef~ect1ve ress (e.g “Z.s Junk in gnd Biddle,'197u; Popham, 197;)._

McNeil and Popham (1973) acvocated that the ultimate criterion of teachers'
’ 4 . . )
competence be their-~impact uporn lezarners. This is also the position taken

by Okey (1577) in g companion paper to this report.
Science teacher prcgram personnel need to concern thewselves at all
levels cf skill zcguisition and application and wité resultant pupil changes.

The purpose of this paper is to promote this’ awareness and offer a mechanism

for carrying out progran research and evaluation within the above framework.

' -

The Assessment cf Skill Acquisi+ion

Pesearch and. evaluation methods related to skiIll acquisition revozve
around tnrea _gener ric stages of activities: 1) the pre-treatment’or pre-
K .

instruction assessment of the skill and related variables, 2) involvement

’

.. . € o, ., ' .. ; :
in instructional activities designed to enhance the competency, and 3) post-
- - t 4
-

assessment of skill acquisition or improvement and reiated variables (see

Fig%ra i)t .

Collectlr? pre-ins*truction data can serve 4if erant purposes First,

rs

. the inform?k;on may be used, in the absence of a control or comparispn group,
as base line data to deternmine the ;Efects of training.. §ecogd, some pre-

©- data may be useful as predictopS';f success in relation to such variables as
personality type or readiéess level. Sﬁch informatiéﬁ can be applied in a
prescriptive format whera instructiocnal resource: are matched to the situation
of hjghest probable impact. )

Dur*ng research and evaluation efforts on skill acqu151 ion, the
idstructional format may be veried more than normal in order to provide an
opportunity to compare training modes.. For erample, the’comparison might be

 betyeen .a self-paced modular format and an instructor-centered lecture/

discussion format related to the zame skill, or among self study, peer

. ¢ 4 ’ )
O
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Figure 2. Assessing the apslicatica of teaching skills.
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, -, . ’ . _ )
discussion format related to the Sam%;ski;l; or among self study, peer * . é
. “ N - .

participation or field experience yith pupils as a means of acquiring a

teaching SKill. Lo \ : o ) : )

Post-assessment of skill Acquisition may encompass three types of

teacher measures: 1) cognitiVe, 2) affective, and 3) skill exhibition.

Cognitive performance anq”atfitUde;Haté can norméiij-ge collected throhgh.
Vcoéventional‘penqil and Q:per.méasures...Bu;, in’many‘insgagces skill . T .o
exhibition dj;a mu;t.be ééllECtEd through visual or éuditapy observation‘and .

- <

coded with the aid of an analysis schemectoffaéilﬁtate communications and *

comparisons (Yeany, 1977 and Y- iny and Capie, 1977).

- .
. - )
s

" Skill Application

.

Bedause the modification of pupil behévior is_a terminal goal of teaci-

- < ‘

ing: one measure of teaching e%feciivénéés is made through an aSse;smeﬁt of ,

,the charge brought ;boﬁt in puPils duriﬂg the skill applicqpion phase. -

Training ;?oqrém evaluation shoﬁld not end with an assessuent and judémeﬁt

related to tbe level of skill acquigition with;uf détermininé the degree to

-which teachers are able to.aPRlyté éompegepcy aﬂd modify pupil béhavior. .
| The Skill hpplica%ion Phase of trainihg research and evaluation ;n-} '

velves three relat prpcedpréﬁi 1) the cbllection of pre;appIiCation pupil

data, 2) the”appl cation of the skiil in angins%ruction setting and, 3) post-

‘application data colléction O assess cognitive gains and the attitudes of

-

pupils toward the coptent and Methods of Instruction (see Figure 2). The
acid-test of skill appljcatiol is yhether a desired change in pupil behavior ¢

can be brought about when the conditions are right and instruction is.designed

’

and applied to do so. In othel Wopds, is the teaching effective? ~—. .
- : ‘ /

5 ) , | .
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To make dedisions about training progran effectiveness based on pupil

- - - -

performance is to base decisions on data twice remcved from the source of

influence (i.e., the level of skill”acquisition and application both act

. as filters). But, the ultimate influence of training programs is meant to

be exerted on pypil performance through the trainees.

There are at le2st two ways that skill application evaluation can be.

y

carried out. A fairly recent model has been developed by Popham, Baker,

-

. Millman and McNeil (1972). These authors describe the teathing performance
. , :

test (minilesson) as a means of analyzing and assessing teaching effectiveness.

-

In th*s procedur R thc teachen is glven an explicit, measurable objective

suitable for a short lesson. ' A sample test item is provided to clarify the
objectiv8, and the teacher prepares and teaches a lesson designed to accomplish
the objective. At the end of the lesson a cognitive and affective post-test

RN

is administered to the pupils. On the basis of these, a judgment of teaching

effectiveness can be made. 4nd, on the basis of such data from all program
trainees, a judgment can be made about progfg@ effectiveneds. If random
.sets of trainees have- experienced di?feqent treatments, the pupil peffgrmance

~ .
-

data can bg statlstifilly analyzed to measure relatxve efficacy of tralnlng

methods designed to bring ahout teacher behavxors that influence pup11 perfor-

mance. - ' J.
The minilesson approach as suggested by Popham, et al. (1972) is an

appealing. and viable méans ofaeualuating teacher preparation programs and

has been used for such purposes (e.g., Rezba, Lahnston and Lapp, 1976). But,

the skill application pﬂase of program'evaluation should not be 1imite§ to

this procedure. An attempt ;hould be made to assess effects of training on

the acgﬁisiéion‘of a f%alhiné skill in a 1es§ contrived and restricted con-

text. Also, the selection of the obje?tives should be the perogative of the

T
o ,
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teacher and should be permirted to vary with the imgpdiéte instructional

content in order to increase the generalizability across 2 sizable set of

obje?tives: On'thersurface, this may appear to be a bold suggestion. But,
- .. »
when the dependent variable is pupil pérformance as influenced by teaching

toward one externélly imposed objedtive, the judgment about training>program

" decision on that point.

‘of 50 and a standard deviation of 10 where T = 10z + 50 and z

effectiveness must be very tenative, to say the least. The only criterion ‘

which shéuld be imposed on the selection of an objective is whether teaching

toward it will-provide an-opportunity to apply the teaching competency which
. . - - . . A e

is being 4dscessed. ) T

If absolute judgments abcut the teaching effectiveness of each individual

in the program are to be made, the above suggestion presents few problems.

Simply, decide what kinds of ‘post-test scores ars acceptable and base the
On the other hand, if relatiye comparisons arg to be
made (e.g., comparing the ‘training mod=s of self study; peer practice and

field based practice), the deperndent variable of pupil performance needs to

.

be redefined. T

. ™, A
PO - . .

means of comparing pupil outcomes when teachers are teaching toward different

- The concept of us%ng ;tandardized gain scores is offered here as 5
sets of objectives. This procedure neccessitates ‘the aaministration of
identical or pa%allel pre-tests and post—£eét§ for.each setlbf objectives.
The objectives are used to provide a focus %or the development of the tests.

To carry Qut the analyses, the\depenﬁent variable is.rédefined as the
amount of change in average pﬁpil pérformance from pre to post-test in coded

standard deviation units. Each'pre~test is used as norfmative data for the

post-test. The raw pre-test scores are standardized to T-scores with a mean

= XX (Glass

» s

and Stanley 1970). The raw class mean score on the post-test is then converted
~ ’ ) '

8 - _



\
to a standard score by finding the difference between it and the raw pre-test

mean ana-dividing that value by the standard deviation of the DPre-test and

- . H
-

then converting to-a T-score as follows: . ’ - ..
. : ) -
) 4.
X X . -
.z =-PEE_= POST . and T = 10z + 50. ’
post post -

It should be evident.that the generation of the T pre-score is not computa-

¢

tionally necessary because the mean of these scores will alﬁays‘equal.so with
s = 10. But, it may be a netessary conceptual step to realize that the

difference between 50 ard the T ot T scere represents the geirn in pupil

s -

achievemert in one-tenth standard deviation units (iﬁg.,,an average Tpost—score
. . -
' s N . ’ :
of 60 represents one full standard deviatiorn gain in class achievement. It

should also be evident that the z-score could be used but negative gain scores

would be a problem. ‘ ' .

- : The average class Tpost -scores are then-treated as the dépendent

variables with cornventional stetistical analysis procedures to determine

[

_significant differences in'pﬁpil.gutcomés which can be attributed to variation

in training program format. If the research/evaluation design beihg employed;

makes use of randomization across comparison groups, the threat to intermal

¢

validity inherent in the usé of a pre—tegf.yill not'bé present. If the threat
is present, it is suggested that the pre-test be administered-to a random
one-half of the pugilé for the normative purposes and the remaining one-half

LY - .
qf the post-tests be used to assess achievement gain.

.- - -

A comprehensivg-ebéluation of training materials and activities should
include assessment in both competency acquisition and appiication (Figure 3). \

. f ‘ .. s
A failure to do both (for some’skills) demgcnstrates an incongruency between

. [

. \
terminal goals (i.e., the modification of pupil behavior) and the evaluation

- _ 9 ‘

o

FRIC -~ 7 IR

Aruitoxt provided by Eic:



i
- ' "
* ' L .
B I'd
r ’ ’ L6
1 . :
! ;
. / - .’ ¢
]
L4 . , »
] 4
H 'Y )
. e 7 |
- - .
1 1] ‘-
' . ’
f ]
X
. : [
¥ Training ' . /
/ A .
| / \ g
. / . ) ‘
. ast
, ' Training d -
N - Assesspent p ,
. \4\_\
.
v
. . . ' Py il
] L] . . -
/ Pre-
, ¢ Ags4sament ' s
. Yo
. /' 3 T A )
' 7 Traching
) ‘ ‘ 1
’ ' .
P g .
\ , ; . Post
. Teaching
o . Pupil
Y { Mssossment
]
- ' : :
+ Tiguee 3. fssessing Teaching Skill Aequisition and Application,
' : ' - ( . S
t ' [y
. ' ¢ .
' r N\ ' Y y
mn o SR
E \l_\C ' .) o "
‘ )

. ' ' V
'y - K e



O

ERIC

Aruitoxt provided by Eic:

! 9
: . . . - 5
. ' . N , : $ -
s ) . LY . . L .
“_séheme;‘or; it " denies that the real goal in teacher training programs is to
. . o P V_ . ) . . '
8 influsnce teaching and.learning in ‘the’ sciencé classroom. Also, the setting

$ .
. and selection of content and resultant outcomes should be free to vary©in

. -

" order to allow greater generalizability of'thé'findingk.' To. do so will reduce

. ° 'the tentative nature {of ‘our training program decisions, and perhaps, produce

a social advantage and reduce the "cost' of on-the~job training.
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