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RELATIONSHIP OF H;011.4NFERENCE.AND LOW-INFERENCE

OESERVAT/ON MEASURES
eto

, .

A search to establish- correlations between high.7inference data, euch ae _

i )

those obtained through fairly specific questionnaires.; and lower-inferece
,

-
-data, such as'those obtained through the use of observationai,category systeMs,

is useful-lor several reasons. Many of the variables discussed in the literature

. that tave consistently related to student achievement were secured hy the use of

high-inference pting scales,. e.g. ,'claity, yiriability, enthusIasm,/ etc.
14

.

However, the lists of specific teacher behavicirs describing these variables have

nOt heen developed. .If, within those high-inference .yariables'fonnd to Col--

Nrelate most consistently with.student achievement, certaln specificj_teactif
.

,

behaviors can be. isolated, the task of teaching theie skills to pre-service and
..\

in-service teach rs-becomes considerably, easier.- At preeent mani-colleges and.

universities do teach their beginning teacher specific teacher behaviors, i.e.,

uestioning skilje, reinforcement techniques, etc. Tie fustificationfor the

selection of these behaviors appears at present to be bised mainly on expert

belief and seldom.on exPerimental or correlational-studies linking the specific
0

behavior to student achievement. The rising trend to use "performance criteria"

!

in the training of teachers indicatei that more schobls will orient their
/-.

.

.programs toward specifieteacher behaviors-. A knowledge of which teacher

behaviors relate to demonstrated effective teacher characteristics should

enable curriculum developers to select specific behaviors for inclusion in'

their programs with more precision and confidence.

The data for this study.were obtained from a previous study of two groups

of social studies student teachers. 2
Each group contained twenty-five students

and was observed twiCe, during the first week and during:the Sixth Oii"last week

of student teaching. The design oithe stUdy calleA for a thirty-minute video-.

tape to be made' of'each observed lesson.followed by.a pnpil evaluation of that



,

.1*

lesson. The high-inference
)

measure fl:ach lesson was obtained with the tenr .

item Teacher Performande kpprais41 Scale (TPAS) developed by Horace E. Aubertine

and Williim D. JOnSon. These high-inference.measures were determined by,asking a
4

the pupils to rate,the lesson using a scale from one to seven. The variables'

wrr. ,

upod which these.measures were obtained can be.sUmmarized as follows:

1. Learning aims understood , 6. .Method stiMulating
,

2. Learning aims developea 7. Method successful

.3. Content meaningful 8...Contact with learner

\ 4. Content organized 9. Participation encouraged-.

5. Method used appropriate 10. Feeling.of iccomPlishment

Vie last ten. minuteS of each period,observed were reserved fOr use by the

investigator who read a deinition of each of the .high-inference measureS

attempted to describe the results a pupil should hive seen for various-levels of

each "measUri. %hese uniform definitions of the individual items attempted to

standardize the information given the pupils by the several investigators inVolved

in the study.
,

The low-inference observation measures were obtained by having drained

observers categorize the-videotapes into'the ten categories of .the classroom
. .

. ,

interaction ana6r-s-i-s (IA) observation systei developed by Ned A. FlanderS.3

,

The observers were trained using,the instructions and-ground,rules contained in

the manual developed by Edmund J. AMidon and Ned A. Flanders.4 The ten cite-

gories.used in.this system din be summarized as follaws:

1. Accepts feelings 6. .Giving directions

2. Piaises or encouriges 7. Criticizing or justifying authority

3. Accepts or uses student ideas 8. Student talkresponse
0

. Asks questions 9. Student talkinitiation

5. Lecturing "10. Silence or confusion



n this system

is being used,

develop totals

A

3

the observer-determines atlthree,-seCond-intervals which category

'The resulting tallies were

, percentages, and selected

processed by-Cbitputer

`)
ratios

i;

for Sich-lesson

progritm'tp

Ned Flanders, the developer df this low-inference observation system, feels

,

that the use,of these measures can,help'to explain 'Why-te results.were obtained;

in studies.on

questions his

teaching effectiveness and; in fact, lists as.one of the two
-

Iateit book on teaching'behavior attemptt to speak to as, "Can

r . :

objective data provide insights into subjective pró lems?" Hit discussion of

this concept concludes-with this statement, "It, may take years of reiearch and\-
,develdpmeht before we can synthesize the subjeCtiVeand objective elements,

L
.%, ,

but th re can be no escaPS from confronting the question."5-.We have'attempted
__.

to-confront the question; and our results have been confusing, disappointing,
''':,,,...:73.::...1.,.

studies.and suggestive for future

Because the WO groups of soCial studies student *teachers difered'inthe.

training they had prior to,student teaching, eparate analyses were'made for'
. t

each group. We hoped to find significant relationships between the high-
, .

- .

inference and IA Variables which Would be consistent across the two groupti and
, .

, . .

,

across thetwo occasiont. Tible I indicates the results, showing any significant

TbrrelatiOns between one of thellanders IA categories and the high-inference

variables. Thus, looking at the.table, you can assume dist therewere,no sig-

nificant correlations'at all between Flanders'IA categories 1, 4, 6, 7, and O.

The TPASinstrument has been factor a D. Johnsdn,,UniVersity

of Illinois, who developed a TPAS-A ognitive oriented factor and a TPAS.-B

)

affective orlented factor from the TPAS variables. These two factors were also

used in thisanalysis.

The original study secured observations on.anotherhigh-inference measure,

the Illinois Teacher BvaluationQuestionail eAITEQ), developed by the late

Richard E. Spencer, University.of I linois.

'71

instrument was administered



,

only-once at the completion Or student teaching. The ITEQ:seáured a/meadure of
.

. .

? .

pupil evaluation'of total 'teacher performance; e.g., tests, home ork, textbooks,.

.etc. The significant correlations for this measure and th four ITEQ sub-factors

created by Spencer are'also included in Table I.

Our search to establish cOrrelations between/ heThigh-inferenCe measures of

the TPAS and.ITEQ and theilower-inference teasUres Of Flanders IA receiVed little-

support from this initial analysis. An examin'ation of Table I reveals that there

no,correlation between a Flanders behavior and a TPAS which holds up across

als and across groups. The correlations that do exist would:4appear to have

emr

imited generality.

In an attempt to include only those student teachers for whom we had .

coMplete measure on all three scales, the number of teachers used was reduced to

a total' of seVenteen from both grOups. As the ITEQ measure of total teacher

performance again gave only scattered and ihconclusive correlations an d was

administered only at the conclusion of the student teaching experience, our
.

attention was focusedupon the.two measures available for both observations.--

Flanders and TPAS. Table II indicates the results of this analysis. And, again,

we were unable to get, for this kind of population, steady correlations between

the Flanders variables and high-inference measures. Correlations were developed

for several IA categories for the first observation, but none 'of these held up

across obserVationd. A comparison'of the mean scores for each of the TPAS and

IA variables across the two occasions explains some of the problem, Tables III

and IV shOw the means and-standard deviations of the twenty variables across

trials.

ObserVation indicateS that teacher scores on th high-inference measure

1
,

were slightly/lower on the second adminarration. T the extent that pupil'

evaluation Of.these lessons'is also a measUre of.attitude toward the student
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tycher, this decrease in positive attitude is a fairly universal phenomenon
,

and ilaght be expected in any longitudinal study. In contrast, the variables

on the Flanders category system moved both up and down; indeed, when an entire

category system is considered, the Scale is ipsative. Thus, as we now realize,

the scores on the student rating furm (TPAS) were, moving down across time,,y

whereas, the scores WI-the category system were moying in an ipsative manner.

Given 'these phenomena, one might xpect ;hat in other studies'in'which both

ratings and specific counts were obtained on the same teachers at two' points

in time, the correlations would not be consistent across occasions;

An examinatioh of*Table IV shows that consideration might-be given to.the
,

use of other measures of c%. /ral tendency and deviations fordata containing:

categories with such extreme measurements. The 'median could be expected to

yield a more representative value, particularl5i in'the caSe:Of yatégories six

and nine taich indicate sigmas greater than the mean for bóth.observationw.

The use of dquartile'deviatipn coUld(be combinedivith the' median to provide
,1

more representatilie values.

Table V was:developed to determine ihe correlation for each.of the IA
( A

tateguries.across the two óbaervatiOns. The stability acrOss observatians of
.o .

the three main teacher categories used by the student teachers seems to be

revealed by this table.

OP,

Unable to establish ste4dy.correlations between our'high-infernce and
. .

low-inference data, we developed scores foi'the indiviOnal items comprising the

high-inference measure (rPAS) and subjected'the resUlts to further correlational

studies with the IA low-inference scores. The entire population of student
, (

teachers,available for both obseyvations, forty for the first and thirty-two for

4

the second, was subjected to a missing-data intercorrelation analysis. ,The

results of this analysis can be found in Tables-VI and. VII. We again were Unable



td secure consistent correlations between the variables-with but one exception.

This time we were able to.achieve a negative Correlation across observations for

the high-inference variable. "Content organized and the low-inference variable

"Student talk--inittation." When the-high-inference measure was examined as a

,single entity or as one of two factors, this phenomenon remained.obscured. It

would seem that, at least for this population of junior and senior high school

pupils, Oen.the student teacher conducts a lesson in which the'pupils are free

to initiate verbal behaV or, these same students will subsequently.judge that

lesson low on the organ ation of its content. The material read,to the pupils

as they were asked to ev luate ihe variable "Content,organized",of the lesson

el

stated, "If the teacher makes little or no effort to differentiate between rele-

vant or irrelevant topics,.the tessOn is not organized. If you cannOt logically

order the major points of the lesson into a pattern meaningful tm you the lesson

was not organized,"'6 In other Words, if the pattern or organization of the

leasonas not clear to,the pupil, the lessowdeserved a loW rating. ri%e cog-

nitiVe clarity or-peiceiyea'organization of a teacher's' lesson is one of the few

high-inference variables found to correlate:with regression-adjustea student'

achievement scores. 7 -The search.for low-inference behaViors which comprise

1, organization' would seem to have revealed a specific classroom behavior, the

quantitY of self-initiated-student talk, which produces a'negative effect'on the

perceived level of this important high-inference variable. ,Educators, attempting

to-train-their stUdenti to present lessons most.likely to achieve high ratings

on.clarity or organization and using methods designed to elicit or, encoilrage self-

initiated student talk,should be aware of this finding.,

-In conclusion, the difficulties which we .encountered in attempting.to relate
ei

,

high-inference yariables to low-inference variables when data are collected.at

tWo points in time may.cast doubt upon the results Obtained when data are Collected



0. 7

only ofice and may suggest the fallibility of attempts to relate ratings of

teachers bY students to counts of specyic behavior.

1Barak Rosenshine ani N. Furst, "Research in Teacher Performance Criteria,"
in Research in Teacher Education, ed. by B. Othanel Smith (New Jersey: Prentice-
Hall, Inc., 1971).

2Philip C. Limbacher, 1144 Study of the Effects of Microteaching Experiences
Upon Practice Teaching Classroom Behavior" (unpublished doctoral dissertation,
University of Illinois, 1968).

3Ned A. Flanders, Teacher Influence, Pupil Attitudes and Achievement, Final
Report Cooperative Research Project No. 397, United States Office of Education
(Minncapolis: University of.MMnnesota, 1960).

4Edmund Amidon and Ned A. Flanders, The Role of the Teacher in the Classroom
(Minneapolis:. Paul S. Amidon and Associates, 1963).

5Flenders, AnalYzing Teaching Behavior (Massachusetts: Addison Wesley
Publishing Company, 1970).

6William D. Johnson, "A Discussion of Individual Items of the Teacher
Performance Appraisal Scale" (University of Illinois, 1967, Mimeographed).

45.

7Rosenshine and Furst, "Research in Teacher Performance Criteria," p0.-'447:'
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TABLE Xi-

SIGNIFICANT CORRELATIONS-BETWIEN FLANDERS IA
AND TPAS FORIELECTED SUBJECTS,(N = 17)

--

-./

Flanderi
-/
,
.

Fiist Obiervetion.

TPAS-Total TPAS-A .TPAS-B

:.00

:.Second 9bservation_

. TPAS-Total- "OkS-A TPAS-B

I/
.00 .00. : .00 .00 .00

2 .49* ,53* .41 620 .19 i . .19
144

3 ,.30 .22 ' .26 .30 .15

4 ____._67** 13**' , .54 .03 . .00
-..

704:.

5 -.68** -.60** -:63**-/- -.12 oo .35

6
k

-.08 -.12 .701., , -.08. -:.21 .17

7

8

.16

.56*

.15

.59*.

..-18'

.47

:.46,

.:09

..43

.09 ..

.45

.08

9 .02 -.03 .13 :14 102,-. .36
1. .

10 . -.21 -.21 ' -.20 .* -.22 -.33
.

.05

** p < .01
* p .05

TABLE III

MEANS AND SIGMAS OF HIGE-IMFERENCE VARIABLES ACROSS OBSERVATIONS,(TPAS)

;

. I

First Observation (N = 40) Second Observation ='32)
'iligh-Inference Variable Mean. Sigma Mean Sigma

Lparning aims,Understood :

loearning aims Aeveloped

Content meaningful.

Content organized

Method appropriate

Method stimulating

Method-sliccedsful
S.

Contact with-learner,

4.93 .41

4.87 .46

4.99 .59

5.27 .47

5.16 .52

4.58 .89

5.14 . .49

5.40 .57

Encourages learner par-ti-.14Piefon 4.94 .56'

Feeling of accomplishment 4.91-- .66

.04 .46

4.85 .49

540 .59

4.98 .56

5.15 .52

4.68 .76

5.02 .54

532 .62

4.185 .60



1'1...

1,

TABLE

MEANS AND SIGMAS OF LOW-INFERENCE VARIABLES ACROSS OBSERVATIONS (IA) -

_.

First Observation Second Observation

Low-Inference Variable

Accepts feelings .

Praises or encourages

Accepts studentideas
_.

\

\\ Asks questions

Lecturing

Giving directions

Criticizing

Student talk--response
1

Student talk--initiation

,

Siience or confusion
i

i

Iskan(%) Sigma

.00 .00
\

-2.47 1.81

'3.74 3.13

14.30 6.55

34.19 20.10

3.7 5.53

1..4 1.31

21.24 14.20

14.9 19.10 ,

7.76 5.50,

(N-using (N-using
Category)

0

28

31

32

T.32

23

13

32

29

32 '

Maria Sigma Category)

.' .00 ..00 ' 0

1.32 1.10 21

, 3.60 '3.16 25

12.96 . 6.63 26

33.96 '22.96 26
,

2.87 4.63 16

--)

.73 .70 13

24.50 . 15.91 26

12.71 15.76 23

10.70 -8.12 26

TABLE V

CORRELATIONS OF LOW-INFERENCE VARIABLES ACROSS OBSERVATIONS

Low-Inference Variable Co'rrelatiorrCoeff. N-using Category

1
(Trial I with Trial II)

0Accepts feelings .00

,Praises or encourages
_

Accepts student ideas-

.34.

.67**

Asks questions

Lecturing

GivtngdireCtions

Student talk--respinse

/
Student talk-,,initiatfon

Silence or confUtiion

p <.05

18

24

26

.48* /6:

.15 11

/'

26

..23 20

-.31 /6

p <.01



TABLE VI

CORRELATIONS BETWEEN INDIV/DUAL ITEMS FOR FLANDERS th AND TPAS

, FIRST OBSERVATION

i.,
W
0

s, i..
,--- mi "gco

94 94 cu 00 iJ .r1 E
4,1 0 r-i 94

0 '0 0 '0 0 .r1 0 )OP 0 00 W 44 W 94 iJ 44
IJ 00 4.3 N 1. RI t tO 4.;',14

4-1 N 94 0 0 0 0 r4 PO 0. PO 1-1 0 ta U W
ti E -1co

co 94 0 0 0
4 14

0 0
4 0

0 W
" m 4 c.) .

td 0
4..; W

0 td 0 to 4..; c). 4-; 94 , , 4.1 U 0 0
W 0 4 A 0 W 0 I-I W 0. W IJ W 0 0 W

c..) 0

En .1.1 44 4
CD 0 0 En
b0 O. t-I
RI ri b0 I-I
14 U 0 M
0 94
0 4.1

94 fa4 0
U 14 W U

N for
each

variable
40 40" 40 40, 40. 40 4o 40 40 .40

Accepts
feelings.

Praises or'
encourages

kcCepts stu-
ientjdeas

4sks
questions'

Gives
Airections

:;riticizes

.---

/.3tudent
:alk--
cesponse

:Student

, :alk--
. initiation

;Silence or
onfusion.

0

27

30

31

31

22

13--

31

29
-

.00 ,00 .00 .00 .00 .00 ..00 -.00, .00 .00

. 07 ,.04 -.0I . -.04 -.05 -.07 -.02 -.15. .12 .19

. 18 .31 .08. .38* .25 .12 .21 .21 . 2 .39*

. 24 .24 .16 .07 .09 .08 '.15 ,16

-.38* -,14 -.40* -' .11 -.35* -,.37*- -.37* -.01 -.40*

/
-.11 -.24 -.42* --".04 -.16 -.14 -.32 -.28 -.09

-.16 .06 _If..12 .01 -.13 . .08 .11 -.09 .12

.37* .37* '.37* .22 .32 .21 .._40* .29 ..35* :39*

.02 -.22 1 .14 -.37* .01 .12 -.07 -.16 .07 -.19

p

31 .16 4: .08 .03 .27 ..24 , .33 -.06 -.01

* .05

1.



TABLE VI/.

CORRELATIONS BETWEEN !INDIVIDUAL ITEMS FOR FLANDERS IA AND TPAS
SECOND OBSERVATION

a.)

co 1.1

'A
co
O .0

W 0-1 0 .
0 .

W44 44 ----..... 0.) 00 1.1 .1-1 8
r-I4 V 44 .

--... .611 C r-i 4-1 m 4.) 4440 Mi 0 '0 0:1 .1-1 0 W 03 o m .

040 0 00 W 44 (1) 4-1 U 44 00 Ch 4-1
0 4-) 0 0. 4.1 00 4-1 N 14 4 u) 1..) 14 us ,-;

,-1 U) n-I 0 0 0 0 erl '0 Ch ID 0...1 V M U W $4 X.) 0 0.
O 14 0 4-I W 44 ' W 0-, 0 o o a o m a .".1 .,..1 s
w m 14 m 4.1 c 4.J m .c I., 4'8 0 4.1 lio4 0
MID M > 0 M 0 W 4.1 Ch 4.).,-1 '21 d 42 ci U )4 W U

W0 8 zo uc, 8 . 4) 0.
Z 44

a) 4-1

Z wl
a) z
Z cri C`.3 1$

c m w u
w P4 P4 4:C

N for
each

variable
32 32.

Accepts
feelings 0

,---

Praisei or
enc9urages . 21

Accepts s.tu-
dent ideas'

-Asks
questions

Lectures

Gives
, directions

-Criticiies

Student
talk--
responses

Student
talk--
initiation

Silence or
. Confusion

25

26

26

13

26

.23 -

26

.14

.21 .04,

.19 .14

-.12 .23

-.31 -:18

.31 -.18

.16 .07

-.28

-.34. -.49**

* < .05
** p < 01

32 .32'2. 32 32 32 32

.00 ,00 .00 .00 . 0 .00

.13 .21 .13 .14 ',fir .04 -.07

.02 .33 .09 .07. .15 .11 .04

.07 .32 -.04 .00 .19 .32 .12 4

-.08 -.32 -.11 7.03 -.24

-.17 . ..19 -.07 -.12 -.23 .13 .10

'° ..06 .12 -.09 -.03$ -.24 .16

.07 .06 .07 .17 .24 .14 8

.16 -.56** .30 ..31 -.03 .21
.

-. -.55** -.13° -.15 -.41** --.31 -.14

32

.13

.10

.25

-.04

-.06,

-.01

.24'

-.14

,-.38*


