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RESPONSE SURFACE ANALYSIS

One of the major studies conducted by the National Consortium
for Humanizing Education was that of examining the inter-relation-
ships of various aspects of teacher and student classroom function-
ing to determine what happens to a particular class of teacher or
student behavior as the quantity and/or quality of other aspects
of classroom interaction change. This examination occurred in two
steps: (1) determination of the most powerful predictors from
among the study variables for each of the behaviors and (2)
construction of response surfaces for each variable.

=

DESIGN

Response Surface Analysis was carried out for each of the 25
study variables (described below). The procedure used was to
designate each of the study variables in turn as the dependent
variable with the remaining variables being considered as
independent. The computer was then loaded with the linear,

_quadratic, and cross-product values of the independent variables

and backward elimination multilinear regression analysis was carried
out. The procedure was continued until only two variables were

left in the model. The resulting regression equation was used to
génerate points with which to plot the response surface. The
regression equation with 3-variables was also identified and a
3-variable response surface was generated.

The analysis was carried out separately for elementary (gfade
1-6) and secondary (grade 7-12) teachers as it was anticipated that
the relationships would be different at the two levels. Three

samples at each level were analyzed. (Since each sample consisted of

the data obtained from Consortium participants in one of the three
.years of the study, the samples are labeled respectively Year 01,
Year 02, and Year 03).

- Study Variables

The Consortium obtained monthly audio tape recordings of an
hour's ¢l ssroom instruction from each of its participant teachers.
These recordings were then coded for teacher and student behaviorial
variables by teams of ¢rained raters who maintained interrater
reliabilities of above .90,1

lRoebuck, F. N.; Aspy, D. N.; Sadler, L. L. And Willson, M. A..
Maintaining Reliability in a Longitudinal Study: Interim Report #1.

Monroe, LA: National Consortium for Humanizing Education, Northeast
Louisiana University (National Institute of Mental Health Research
Grant  No. 5 PO 1 MH 19871), 1974.




The raters apply three instruments in their coding of the
recordings. The first instrument is a set of 5 Process Scales?2.
adapted from Carkhuff3which utilize the teacher's vocal tone,
choice of emotion words, and selected portions of the communi-
cation pattern to measure the level of interpersonal skills
occuwrring in verbal interaction.

Each scale defines five levels from 1.0 to 5.0 with inter-
mediate ratings beyond the decimal point; e.g., 1.3 or 4,7. In
effect, then, each is applied as a 40 point scale,

The five interpersonal skills measured by the Process Scales
ares

1. Meaning -- the teacher's empathy or understanding of
the meaning-to-the-student of his classroom experiences.

2. \Genuineness -~ the teacher's person-to-person basis for
interactlons with students.

3. Success Promotion -- the degree to which the teacher
promotes the student's attainment of his individual
‘goals in moment-to-moment processes.

. 4, Reépect -- the teacher's regard for the student as an
Inaividual with the capacity for achieving.

5. Student Involvement -- the degree to which the students
are involved in and excited about their learning
activities.

) The raters also apply the Cognitive Functioning Categories
developed by Aspy.“ This is a time-sampling technique for
measuring the frequency of occurrence of 8 categories of mental
operations as they are indicated by teacher-student verbal
products in the classroom. Four of these categories are for
teacher products and four are for student products. The
instrument further includes two categories for behavior which
can not be codified as to its cognitive level.

2
Aspy, D. N. Toward a Technology for Humanizing Education.
- Champaign, Illinois: Research Press, 1972.

Carkhuff, Robert R. The Development of Human Resources.
New York: Holt, Rinehart and Winston, 1971.

y
David N. Aspy, Op. cit.
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The third instrument applied, Flanders' Interaction Analysis,s ‘
is also a time-sampling technique which supplies the freguency of
occurrence in seven categories of teacher behavior, two categories
of student behavior, and one category of silence or confusion.
Flanders' Interaction Analysis is the most widely known of the
instruments used by the NCHE, Table 1 lists all of the study
variables and the symbols for each variable.

Samples

The teachers involved in the Year 01 (1971-72 school year)
and Year 02 (1972-73) samples were "informed consent" participants
from eight elementary schools, two Junior high schools, and two
senior high schools in a large city in north-central Texas., The
schools represented all socio-economic levels and racial distri-
butions in the city. The teachers in the Year 02 (1973-74) sample
were "informed consent" participants from ten schools in a rural
and suburban parish in northeastern Louisiana. They represented
all but one of the schools in the Parish. Table 2 displays the
distribution of the teachers in the three samples by race, sex,
‘level, and years of teaching experience,

PROCEDURE

F

Samples of Instruction

Each teacher recorded one continuous hour of instruction
during a designated week each month for at least 5 months during
the year. The teachers had been directed to teach in their
normal manner, These audio recordings were forwarded to the
National Consortium for Humanizing Education where they were
evaluated blind by trained raters. Table 3 displays the
resultant data base in terms of the number of teachers partici-
pating and the number of hours of instruction coded hy the
raters.

Four 3-minute segments from each of the tapes were selected
at random for evaluation., The first segment was taken from the
beginning of the hour, the second segment from about twenty
minutes into the hour, the third segment from about forty minutes
into the hour, and the fourth segment towards the end of the
‘hour,

5Flanders, N, A, Teacher Influence, Pupil Attitudes, and
Achievement, U. S. Department of Health, Education, and Welfare,
Cooperative Research Monograph #12. Washington, D.C.: Government
Printing Office, 1965,




Table 1: Study Variables

Instru- Abbrev- Equation
ment Variable Name iation Symbo1
[ = —
'g Teacher Accepts Feelings of Student F-1 F1
9 Teacher Praises or Encourages Student F=2 F2
5w Teacher Accepts ldeas of Student F-3 F3
209 { Teacher Asks Questions F-4 F
"g.3 Teache” Lectures F=5 F§
w® & | Teacher Gives Directions or Commands F-6 Fé
Le s Teacher Criticizes or Justifies Authority F=7 F?7
v o Student Responds F-8 F8
o Student Initiates F-9 F9
W Silence or Chaos* F=10 FO
@ Teacher Recalls Facts C=1 cl
= Teacher Asks for Facts €=2 c2
0 Teacher Thinks c-3 c3
0 9 | Teacher Asks for Thinking C-4 c4
ST | Student Recalls Facts c~5 (o]
u- 9 { Student Asks for Fact. c-6 cé6
L Student Thinks c-7 c7
= 8 | Student Asks for Thinking c-8 c8
= Non=Cognitive Behavior c-9 9
4 Silence or Chaos* c-10 co
(& ]
Meaning M M
@« | Genuineness G G
L Success Promotion SP SP
°8 Respect R R
a. v Student Involvement 'S 51

*NOTE:

e

X

Although these variables have the same name, they ar:
not identical because some behaviors which register in
F-10 on the Flanders instrument are redistributed among
categories C-5 through C-9 the Cognitive instrument.

o gl

10




Table 2: Distribution of Teachers within Samples ‘
by Race, Sex, Level of School, Years |
of Teaching Experience, and Location

SAMPLES
CLASSTFICATION Yr. Ol |¥r. 02 |{¥r. 03
¢ Total Black 62 43 35
Jo Total White . 195 146 62
™ |Total Other 3+ 3+ 1*
w | Total Male 34 i9 14
& [Total Females 226 173 85
9 Black Males - IT 6 6
a‘g White Males 23 13 8
Black Females 51 3 30
% |White Females 172 133 54
5 |other Females 3+ 3+ 11
n
~ | Elementary (grades 1-6) 162 132 55
Q | secondary (grades. 7-12) 98 60 44 ]
Y | Total (grades 1-12) 260 192 29 i
o 1l Yr. Experience 25 24 18 |
ow | 2 Yrs. Experience 19 10 13 |
ﬁﬁ 3 - 7 Yrs. Experience 50 32 29
S0 |8 - 15 Yrs. Experience 65 45 19 |
88|16 - 25 Yrs. Experience 59 46 13
B |over 25 Yrs. Experience 42 35 7 |
|
Urban{ Urban| Rural
Location Texas|] Texas| LA

+Sample included 1 American Indian female,
1 Mexican-American female, and 1 Oriental female.

\
\
|
\
*Sample included 1 Mexican-American female. ' |

11
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Assessment of Interpersonal Processes:

The teacher's levels of skills in interpersonal functioning
were assessed blind by raters who applied the Process Scales.
Each of the raters completed their evaluations separately. The
inter-rater reliabilities for the scales ranged from .89% for
Respect to .921 for Student Involvement.

Each of the four 3-minute segments selected from each tape
was assigned a rating for each scale., The final measurement for
each scale was the mean of ratings for the four segments for that
scale. This mean for each scale was the score used in the data
analysis. Table 4 displays the parameters of the data obtained
from the Process Scales.

Assessment of Flanders* Interaction Analysis:

All four 3-minute segments for each tape were coded by
trained raters using Flanders' Categories for Interaction Analysis.
Coding occurred at 3-second intervals, Inter-rater reliabilities
were above .96. The data used in the analysis was the total number
of 3-second intervals recorded in each category for the tape.
Table 5 dispiays the parameters of the data obtained from Flanders'
Interaction Analysis.

Assessme:nt of Cognitive Functioning:

All four 3-minute segments for each tape were coded by trained -

raters using the Cognitive Functioning Categories. Coding occurred .

at 3-second intervals. Inter-rater reliabilities were above .94,
The data used in the analysis was the total number of 3-second
intervals recorded in each categery for the tape. Table 6 displays
the parameters of the data obtained from the Cognitive Functioning
Categories.

Degrees of Freedom:

Because there were multiple observations (tapes) of the same
individual in each sample, a conservative estimate of significance
was felt to be necessary. Therefore, the degrees of freedom in
each analysis were based on the number of teachers in the sample
ratherthan the number of obscrvations. (See Table 3 to compare
number of teachers and observations).
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RESULTS

From Regression Analysis:

A backward elimination regression analysis (as described in
the section under design) was carried out for each of the 25
study variables in each of three samples for each of two school
levels, making a total of 150 analyses conducted., The results

—————-are displayed in Tables7, 8, and 9. The achieved multiple —

correlation with three variables remaining in the equation and
the names of the 1lst, 2nd, and 3rd best predictor variables are
displayed for each of the dependent variables in each sample in
Table 7 (for Elementary school data) and Table 8 (for Secondary
school data). Table 9 displays the observed F for each regression
and the level of significance. 1In the four cases where no
clearly identifiable third variable was detected, the F's and levels
of significance displayed are for the 2-variable equations.

A majority of the regressions were significant at p <.,001;
however, they ranged as high as p< .75. Acceptable level of
significance was considered as p <.05, Only 19 of the 150
regressions failed to achieve this level of significance, Six-
teen of these 19 regressions were scattered among the variables.
The otner 3 were concentrated in F-/ (at the Secondary School
level) which failed to reach acceptable levels in all samples.

The varying levels of R2 presented in Tables 7 and 8
indicated that some variables are predictable at approximately
the same levels of R2 from sample to sample while other variables
show wide differences in achieved R2 among samples. A methodical
comparison of these R2's provided an estimate of the stability
of predictability of the study variables from sample to sample.

A variable was considered to be stable in predictability if the
achieved R2 for none of the samples varied by more than one-.
fourth the mean of the R2's for the three samples. It was
considered. unstable if any one of the R2's varied by more than
one-half the mean of the R2's. Variables falling between these
two extremes were not characterized as to stability. The results
of the comparison are presented in Table 10,

As expected, consistency of predictability from sample to
sample was associated with both ample R2 and acceptable levels
of significance; however, some variables with low R2 were both
significant and consistent from sample tc sample while some
variables with ample R2 were neither consistently significant— .
nor consistently predictable. It must be kept in mind, of
course, that sample size is a contributor to the results displayed
in Table 10. Another factor which must be considered is the
small observed frequencies of some of the variables (see TableS
4, 5, 6). Of particular concern here are those variables in
which the standard deviation is larger than the mean, indicating
that there are many instances in which there are no occurrences
of behavior in this category for a particular individuaz,

17
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Table 7: Summary of R2 and Predictive Variables from 75
Multilinear Backward Elimination Regression Ana lyses

for Three Samples of Elementary Teachers (Grades 1-6)

Year 01 Year 02 Year 03
Depend. Predictors Predictors Predictors
Var. R? [1st| 2nd| 3ra | R% [1st| 2na | 3zd || R? [1st | 2nd | 3rd
F-1 .20 |ec7 | M FO* | .0l FO*| M .28| Fo* | c7 7//
F-2 .26 | c2*| M* [ s1 [.39 c2*| M+ sT || .44|c2* IM* V@5 /,
F-3 .26 K2 six| c7*]| .o si*| c7* M/ A .a0lci* |s1 (A& / /
F-4 .28 | C6*] R cs f .4 c5 | c7 ce* || .35/c7 [c6*|{ R :
F-=5 .56 _[cs5*| R .62 c3 | es* /A1 A .41lcs5* | R c3
F-6 .15 [c1 | M c2 [ .13s1 | c1 M L210¥/ 1 c2 | sT
F-7 11 jci*| M* [ c2x | .26 c1*| M* c2* || .26f M* | c2* [ c1*
F-8 .20 | F7*| R* [ c2 [ .2d r7*| R~ c2 [ .10lF7* [ R* V¥Z///,
F-9 .23 ) mx A 21 mx VAE/A c2 || .iolc2 [mx VEZ///.
F-10- {.57 V¥&/ cix .34 s1 | caxi} c2 || .54{c2 |ci*| s1
c-1 .14 | cs8*{ M R .09 c6 | cax | M .11jc6 | c8*| R
c-2 .84 [ F4*| c7*| M .83 F4a*| c7*x V/XK//l .84/ Fa*x [M | Cc7*
c-3 .07 | F2 | ps5*| c8* | .57 F5*| c8* VA&///l .07 c8* | F5* | F2
c-4 .62 | c7*| Fa*|[ M* [ .73 c7*| pax | M* | .63]c7* | Fax]| M*
c-5 .62 Vi R* | F4 | .21 F7 | Fa R* || .07JF7 | R* VG
c-6 .11 |F4 | s1 | F8 | .0ox% ] s1 .49 F8 | P4
c-7 .55 | F8 | caxpm Al .6l cax| sp xx Y .52[{F8 [ca*] sp
c-8 .17 | M SI [c3 [ .76 c3 [ca FEV A .09lca | M SI
c-9 .24 I Fl [ P7*| M* | .32 M* | r7* /P34 .51/ F7* [M* | F1
c-10 [.29 |c4 | si*|n .37 F5 | s1* ]| c4 [ .44/F5 |si*})
MNG. .63 | F2*| R+ ] .86 F2*| R* IF¥ ] .86| R* | F2*
GEN. .65 |F2*x| F7 V8B M .9d Fr7 | M F2* | .95/ M F2* /2
s.p. (.58 | F2 | c4 LY .93 M cl ca | .88/ M F2 | Cl
RESP. J.78 |e* [ c7 | F3 [ .84 c* | c7 F3 | .83]G* AL
s.I. J.67 |Gg* | F1 | c7 f.7556* | c7 24 .63lc* |F1

-

- _ . .
éaz Randomu(Non Rec??rln?{nlndependent Variable.

[ ] Recurred as- predictor of dependent variable in 2 out of 3 samples.

E:]_ Recurred as predictor of dependent variable in all 3 samples.

Egg No 3rd predictor identified: R

Q

2

18

is for 2-variable equation.



Table 8: Summary of R2 and Predictive Variables from 75
Multilinear Backward Elimination Regression Analyses
for Three Samples of Secondary Teachers (Grade 7-12)

, 13
2nd| 3rd

Year 01 L Year 02 Year 03

Depend. Predictors Predictors Predictors
var. I? 1st| 2nd| 3rd r? /lst 2nd - 3rd r? 1st

F-1 .13 c7*xlm | sz .10/, o7+ 5 Al .67{Cc7* | M SI

F-2 12| c7 [ si*|cs || .16/c5 | si* WA .a6ic22] c7 | si*
F-3 371 cox P2 ca [ .22l caxP72] st |l .51lca | c2*| sT

F-4 .12 cs*|sp | R .41]c7 | sp cs* Il .72{c7 [ R C5*
F-5 521 M* cs P .53lcs | R M* [ .e8iM* | R |[Ze 7
F-6 .23 | Fox|s1t | ci*|f .18/ci*| st FO* [| .46|FO* | ci*xf#"~ |
F-7 .10 | ci1*| mM* .14k« cix| Mm*x || .17]mM*x P74 cix
F-8 .17 | re2x PEEA R L1831 c2 F2* | .22]F2*] c2 | R

F=9 291 c2 |sp | r2 I .14lF1 | 2 sp 1l .33lF2 P ] F1
F-10 .47 pZpg2]ci*[c2 [ .46/s1 [ci*] c2 [ .s1|s1 | ci*E€a~
c-1  j.18| c6 | Rr*-|mM* || .18lce | R* | m* |.e1lr Fegd mx -
c-2 .87 Fax [ R* [ c7*[ .84|Fax]| r* c7* I .93|Fa*x| r* | c7*
c-3 15| F5 |e* [ c8 || .31 6 LF2 4 .31|Fs | o* | cs

c-4 .47 P3 jc7*|a | .51lM F4 c7* || .97]c7*{ F3 | M

c-5 .42 | F7* Led A R .31/F4 | R F7* | .21lF7* [/ F4

C-6 .23 | F3 {s1 | r8 || .13|F8 | s1 p=xa A .38VB€ % | F3

c-7 .21 | ca* s F1x] .52 d ca*| Fix l .80VE€/] cax] F-1%
c-8 16| €3 | M F1 || .30|F2 | sz M .23]c3 | s1 a7/
c-9 .16 | F3 [F7 [ M .36/ F7 | c7 M .35[F3 [ M c?
C-10 .52 | F5*|sSi*|F6 || .38/51*| F5* P24/ 0 .45|F6 | s1*| F5*
MNG., [1.81 3 A R [ c1 [ .87[rR* PE2Z] 7 [ .s87lc7 | R* | c1
GEN. (.41 F7 Jci*x|{F2 || .97(M F7 cl* fl .99|m F2 | c1*
s.p. .58 pzrAcl PR .94|m [r2 D@74 .sslm | F2 [ c1
RESP. .80 ] ¢c7 [G* [ F1 || .85|Gg* | F1 c7_li.95lc* L AP/,
s.z. .62 ] c7 |e* EriZl .silc* VRS A c7* [ .65lc* | c7* 0RL// /

‘ i Random (Non-recurring)

: l Recurred as predictor of dependent variable in 2 out of 3 samples.

Independent Variable.

|* | Recurred as predictor of dependent variable in all 3 samples.
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Table 10: Stability of Predictability of Study
Variables from Sample to Sample within
School Levels.

Elementary Level " Secondary Level
. 7 -

With = F-5 C-2 C-4 C-7 F-5 F-10 C-2
Consistensly Jlc-10 M G sp C-10 M
AlL_Ampletr R__SI . R __ SI
g With F-2 F-7* F-8%
Consistently
Low R2
Not Ample || F-4 F-19 F-3 C-4 C-5%
Characterized| R2 C-9*
as to Low || F-6 F-8* F-9 F-6* F-9 C-8%
Stability R2 | c-1+* G
With c-9 F-4 G C-7
®lInconsistently
) Ample R?
&
& With F-1* F=3* F=7 F-1* F-2* C-1%
Inconsistently | C-3* C-5* C-6 | C=-3* C-6 A
Low R2 C-8* | i

*Indicates that a least one of the 3 regressions
within the school level for the variable did not
reach p <.05.

+Ample R2 = In at least 2 of the three samples, the R2
was high enough to account for a meaningful proportion
of the variance.
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Perhaps the most conclusive findings are those concerned with the
récurring predictors. As indicated in Tables 7 and 8, some study
variables consistently predicced the same dependent variable from
sample.to sample within a school level. These predictors are
referred to as Recurring Variables and are specifically identified
in Table 11,

The anti.ipated differences between Secopdary and Elementary
Classroom functioning show c¢learly in Table 11. For only two
dependent variables (F-10 and C-5) are the Recurring Variables
exactly the same at both levels. In a further 9 cases (dependent
variables F-7, C-2, C-4, C-9, C-10, M, R, and SI), at least one -
common Recurring Variable was a predicter for all three samples
at both school levels. Of these 9 cases, only two (F-7 and C-2)
share two Recurring Variables as a predictor for all three

samples at both school levels.

It is obvious from scanning Table 11 that some variables
featured more frequently as predicvors of the othepr study variables.
The relative frequency of each of the study variables as a predictor
is summarized in Table 12.

Of the 4 most frequently occurring predictors, two (M and R)
are teacher interpersonal skill variables, one is a student inter-
personal process variable (SI), and one is a student behavior
variable (C-7). These two student variables -- one dealing with
the level of the student's involvement in his learning activities
and the other reflecting his production of thinking above tge "use
of facts" level cn Bloom's TaxXonomy of Cognitive ObJectives® --
are the only two student variables to feature in the top half of
the list. Of the first 12 most frequently occurring variables,
there are 3 teacher interpersonal skill variables (M, R, G), two
student variables (SI, C-7), 3 teacher affective response
variables (F-2, F-7, and F-1), 3 variables of teacher elicitation
of student participation (C-2, F-4, and C-4), and one teacher
production variable (C-1),

All but two (C-1 and F-7) of the teacher variables which
ranked among the top 12 can be considered to be in the class of
interpersonal interaction which was characterized by Flanders
as "Indirect Behavior." Two of the four most frequently recurring

6 -

Bloom, B. S. (Ed.); Englehart, M. D,; Furst, E., J.; Hill,
W. H,; and Krathwohl, D. R. A Taxonomy of Educational
Objectives: Handbook I, The Cognitive Domain. New York:
Longmans, Green, 1956.

7
Ned A, Flanders,op. cit.
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Table 11:

Recurring* Predictive Variables

ELEMENTARY TEACHERS

SECONDARY TEACHERS

Variables Recurring as
Predictive of Dependent
Variable in Equations for

Variables Recurring as
Predictive of Dependent
Variable in Equations for

Dependent

Variable 2 Samples 3 Samples 2 Samples | 3 Sample
F-1 M, C-7 F=-9- M, SI C=7
F=-2 SI C-2, M C-7, C~5 SI
F-3 C-7, SI C-4, SI C=-2
F-4 R, C-5, C=7 C-6 SP, R, C-7 c-5
F-5 R, C=3 C=5 C-5, R M
F-6 M, C-1, C-=2, SI S1 F-10, C~
F=-7" C-1, M, C=2 C-1, M
F-8 Cc=-2 F-7, R R, C=2 F=-2
F-9 C-2 M C-2, Sp, F=2, F-1
F-10 _[s1, c-2 c-1 ¢c-2, ST C-1 _
Cc-1 M, R, C-6 Cc-8 C-6 R, M
c-2 M F-4, C-7 ¥4, R, C7
Cc=3 F=2 F-5, C=-8 F-5, C-8 G
Cc-4 C-7, F-4, MJF-3, F=-4, M C=7
Cc-5 F-4, F-7 R R, F-4 F=7
C-6 F-4, F-8, SI F-3, SI, F-8
c=-7 F-8, SP c-4 | c-4, F-1
Cc-8 M, SI. C-3, C-4 C-3, M, F=1, sI
c-9 F-1 F-7, M F-3, F=7, C=7 M
c-10 __ [c~4, F-5 SI F-6 F-5, SI
M R, F-2 c-1, C-7 R
G F-7, M F=-2 F-7, F=2, M C-1
S.P. F-2, C-4, M, C-] M, C-1, F=2
R C-7, F=3 G F-1, C=7 G-
S.I. F-1, C-7 G G, C-7

*Recurring from sample to sample as predictor for same
dependent variable.




Table 12: Summary of Predictive Appearances
of Recurring Variables

No. of Appearances
Elementary | Secondary

vredictive Variables - Total Data Data
M : Meaning 53 29 24
C~7 : Student Thinks 39 17 22
SI : Student Involvement 34 16 18
R : Respect 32 15 17
C~1 : Teacher Recalls Facts 25 10 15
C-2 : Teacher Asks For Facts 23 14 9
F=2 : Teacheyr Praise 19 10 9
F=4 : Teacher Asks Cuestions 17 10 7
F=7 : Teacher Criticizes 17 10 7
G : Genuineness - 15 6 9
C-4 : Teacher Ask For Thinking 14 9 5
F=1 : Teacher Accepts Feelings 13 b 9
C-5 : Student Recalls Facts 12 5 7
F=5 : Teacher Lectures 10 5 5
F=3 : Teacher Accepts Ideas 8 2 6
C-8-: Student Asks For Thinking 8 6 2
C-3 : Teacher Thinks 7 5 2
C-6 : Student Asks for Facts 7 5 2
F-8-: Student Responds .6 4 2
SP : Success Promotion 6 2 4
F-9 : Student Initiates 3 3 *
F=10: Silence or Chaos 3 * 3
F-6 : Teacher Gives Directions 2 * 2
C-9 : Non-Cognitive Behavior * * *
C-10: Silence and Chaos * * *

* #*Variable occurred only at random in this data; i.e.,
it did not recurr from sample to sample within a
level as predictor for the same dependent variable.
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predictive varlables are among those facilitative conditions (M,
R) that Rogers8 postulated as being positively related with
effective learning environments. A third variable (G) which had
been postulated by Rogers ranked in the top half of the 1ist of
Recurring Variables.

In general, the order of the variables in terms of their
frequency of appearance as recurring predictors is similar for
the Elementary and the Secondary, data sets, although there are
some inconsistencles between the sets. This 1s especially inter- .
esting in view of the fact that reference to Table 11 demonstrates
that the study variables predicted by these Recurring Variables
are not necessarily the same from Elementary to Secondary data
Sets. »

From Construction of Response Surfaces:

The first step ~- regression analysis -- was successful
in (1) demonstrating that there were replicable, predictable,
and significant relationships among these variables of classroom
functioning, and (2) identifying the most frequently recurrent
predictors for each of the study variables. The next step was
to examine the directionality and the dynamic inter-relationships
of the study variables through constructing response surfaces.

Data was fed into regression equations in which there were
only two variables remaining and into the equations in which
there were three variables remaining; thus generating plot points
with which to construct 2-variable and 3-variable response
surfaces, The data of cholce fed into the equations consisted
of values representing (1) two standard deviations below the
mean or 0.0 (whichever was the largest), (2) two standard
deviations above the mean, and (3) the point halfway between the
first two values. If this Aata resulted in a surface that
extended into unreal dimensions, a second set of data (based
on one standard deviation), was used to generate the plot points.

Extending into an unreal dimension was defined as extension
beyond the possible 1imIt of observed values; i.e., since only
240 3-second intervals are observed in each tape, any Flanders
or Cognitive surface extending to a point with a value larger
than 240 was beyond the possible 1limits of observed values.
Similarly, any negative value is not a possible observation
for these variables. The possible observed 1limits of the Process
Scales are 1.0 and 5.0, )

Agéarl R. Rogers. "The Interpersonal Relationship in the
Facilitation of Learning." 1In Robert R. Leeper (ed.),
Humanizing Education: The Person in the Process. (Washington,
D.C.: Association for Supervision and Curriculum Development,

NEA), 1967; pp. 6-7.
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If generation of plot points using the set of data based on
one standard deviation still resulted in extension into unreal
dImensions, the surface was accepted. The unreal values were
indicated with broken lines. .

. Representative response surfaces are displayed in Appendixes
A and B. The surfaces to be displayed were selected from among
the 300 surfaces generated by the 150 2-variable and the 150 3-
variable equations which had been derived from the three samples
at each of the two school levels. Thus, three 2-variable and
three 3-variable surfaces had been generated for each of the study
variables at eath school level. One 2-variable response surface
for each study variable at each school level is displayed in
Appendix A, Selected 3-variables surfaces are displayed for (1)
each of the student behavior variables and (2) for most of those
teacher variables which were frequently recurring predictor .
variables. The 3-variable surfaces are presented in Appendix B.

The surfaces displayed for each varlable were selected from
among the three samples on these bases:

1. The Year 03 surfaces were eliminated from consideration
because of small sample size and reduced levels of
significance,

2. Because of the large sample size, surfaces from Year 01
regressions were given lst priority.

3. Year 02 surfaces were presented in lieu of Year 01
surfaces when they (a) explained significantly more
" variance and (b) included an additional Recurring
Variable among the predictor: of the surface.,

When Year 02 surfaces are presented, they are labeled 02 in a
parentheses following the designation of school level in the
heading at the top of the figure.

The regression equation, multiple correlation squared,
standard error of the estimate, and observed F for the regression
are displayed for each surface. In the set of figures for the
3-variable surfaces, the value of the variable to hold constant
for the figure is presented in the box under each figure in the
set. )

Each surface (or set of figures for 3-variable surfaces)
is designed to be examined as a self-contained entity, but
comparison across surfaces 1s nossible if the following cautions
are observed: ‘

26
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1. The scales are not standardized from variable to variable
due to the widely varying frequencies of observed
behaviors in the different variables.

2. In some cases, the direction of labeling the values for
a predictor variable has been reversed in order to rotate
» a "high" point to the rear of the surface, thus enabling
. the entire surface to be visible.

In order to facilitate comparison of the differences between
Elementary and Secondary dynamics, the surfaces for the same depend-
ent variables are arranged face to face. The first parentheses
following the name of the response surface at the top of each

figure contains the designation "Elem." or "Sec." to indicate the
appropriate school level for the surface.

Each surface presents its own exhibit of the dynamics of the
inter-relationships, but two general observations may be made of
the surfaces as a set. First, many of the variables are related
in a curvilinear rather than linear fashion. All but 11 of the 150
2-variable regression equations contain at least one quadratic or
cross-product term, while 146 of the 3-variable equations contain
such a term., In 51 of the 86 response surfaces displayed in this
report, the curvilinear relationship is strong enough to be clearly
visible in the figuresas presented. - .

Second, the surfaces emphasize the dynamic quality of the
inter-relationships of the variables. In several cases, the
directionality of the relation between the dependent variable
and a predictor variable is completely reversed as the value of a
second predictor variable changes. For example, see 2-variable
surfaces F-2 (Sec.), F-6 (Elem.), C-1 (Elem.), and C-3 (Sec.).
This characteristic is even more pronounced in some of the 3-
variable surfaces, such as F-2 (Elem.), C-3 (Sec.), C-4 (Sec.),

8 (Elem.), and SI (Sec.).

DISCUSSION

The first implication to be drawn from the study is related to
the graphic demonstration in the response surfaces of strong
curvilinear and dynamic relationships among the variables. The
inabllity to detect significant and replicable relationships
among instructional variables has long been a matter of concern
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to educators8; however, until recently most of the research has
used statistical methods predicted on linear models. The
implication to be drawn from the surfaces presented here may well

be that educational researchers will continue to obtain inconsistent
and/or insignificant results until at least quadratic models are
built and tested.

Although no cause and effect relationship can be established
through regression analysis, an implication for teacher training
can be drawn from the data which identifies specific Recurring
Variables (Table 11) and demonstrates the frequency with which
some of these Recurring Variables appear as predictors for other
study variables (Table 12). Since so many aspects of teacher
and student behavior were demonstrated to co-vary with a relatively
few predictor variables, it would seem that attempts to change
overall classroom functioning could be more efficient if training
efforts were focused on the more highly predictive variables.

Examination of the individual response surfaces also provides

“guldance for focusing training to change specific aspects of teacher

or student behavior. For example, examination of the displayed 2-

Morsh, J. E. and Wilder; E. W. "Identifying the Effective

" Instructor: A Review of Quantitative Studies, 1900-1952."

(Research Bulletin No. AFPTRC-TR-54-44) USAF Personnel Training
Research Center, San Antqnio, Texas; 1954, p.4.

Medley, D. M. and Mitgzell, H. E. "Measuring Classroom
Behavior by Systematic Observation In N. L. Gage (Ed.), Handbook
of Research on Teaching, Chicago: Rand McNally & Company, 1963.

PP . 2#7-328.

Gage, N. L. "Desirable Behaviors of Teachers.™ Urban
Education, 1 (1965), 85-95,

9Flanders, N. A, "Teacher Effectiveness." In R. L. Ebel
(Ed.) Encyclopedia of Educational Research, Fourth Edn. Toronto: '

MacMillan, 1969.

Getzels, J. W. and Jackson, P. W. "The Teacher's Personality
and Characteristics." Handbook of Research on Teaching. (Edited
by N. L. Gage). Chicago: Rand McNally & Co., 1963. Chapter 11,
pp. 506-82,

Ryans, D, G. "Assessment of Teacher Behavior and Instrution.”
Review of Educational Research, 33, No. 4 (1963), 415-441, -
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variable surfaces for F-9 (See Appendix A) suggests that in order
to increase the amount of Student Initiation at the elementary
school level, training should focus on helping the teacher to
understand the meaning-to-the-student of his classroom experiences
and to communicate acceptance of the student's feelings. At the
high school level, training to increase student initiation should
focus on helping the teacher (1) to raise his levels of skill in
promoting the student's achievement of individual goals and (2)
reduce the amount of time he spends asking students to recall
facts.

The National Consortium for Humanizing Education had
hypothesized early in the study that a humane classroom was
characterized by four types of behavior:

1. Frequent acceptance of student feelings,
2. High amounts of student participation,

3. High levels of student thinking beyond the use of
facts, and

4, High degrees of student involvement,

Therefore, it was especially interesting to the Consortium
investigators when variables reflecting 3 of the 4 hypothesized
behaviors turned up among those study variables which were the
more frequent predictors of other aspects of classroom functioning.
(See discussion, p. 16.) The fourth hypothesized behavior (high
amounts of student participation) was perhaps indirectly repre-
sented by the three variables of teacher elicitation for student
participation (C-2, F-4, and C-4) which were also among the more
frequently appearing Recurring Variables.

One anecdotal comment is perhaps appropriate for inclusion
here, When these response surfaces have been shown to either
university level educators or public school personnel, the
response has unaminously been one of interest and amazement.
Typical of the reaction is the Secondary Science teacher, who
after looking at sevaral surfaces which included F-5 as either
the dependent variable or a predictor, exclaimed "I'll never
lecture again!" These kinds of comments have aroused some
speculation as to the possibilities for adapting the procedure
in a simplified form so teachers could be provided with response
surfaces from their own individual data. It might prove to be
a powerful tool for changing teaching behavior.




24

SUMMARY

In conclusion, the findings from this study are:

1.

Repiicable, predictable, and significant relationships
were detected among variables of teacher and student
classroom functioning.

These relationships were different at the secondary and
elementary school levels,

Specific recurring predictors for each of the study
variables were identified.

Some of the classroom functioning variables co-varied
significantly and frequently with a large number of the
other study variables, and These predictors were few

enough in number to suggest that efficient programs for
changing overall classroom functioning could be developed
by focusing training efforts on these few highly predictive
variables,

The individual response surfaces generated for each study
variaole provide specific suggestions for focusing training
efforts aimed at changing selected aspects of teacher

or student behavior.

Two of the 4 most freguently recurring predictors (and 3
of the top 10) were variables which had been postulated by
Rogers as being positively related to effective learning
environments.

Most ot the fregquently recurring predictors were related
to the kinds of behavicor classified by Flanders as "Indirect."

The kinds of behavior hypothesized by the Nationgl — — —
Consortium for Humani~ing Education as characterizing a
humane classroom were also the kinds of behavior which

were freguently recurring predictors-of the other study

variables.,

The curvilinear relationships detected were strong enough
and constant enough to suggest that educational researchers
need to emphasize the building and testing of at least
quadratic models.

30"
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APPENDIX A

SELECTED TWG-VARIABLE RESPONSE SURFACES

The response surfaces are arranged so that the Elementary -
and the Secondary School surfaces for the same variable
are face to face.

»

Scale Units:

For Flanders (F- ) and Cognitive (C- ) variables, the scale
unit is the number of 3-second intervals of behavior im

that category which would occur in 12 minutes selected at =
random (in four 3-minute segments) from 1 hour of instruction.

For Process Scales variables (M, G, SP, R, SI), the unit is
the mean level (rating) of the skill which would be maintained
by the teacher during 12 minutes selected at random (in four
3-minute segments) from 1 hour of instruction.

The scales are not standardized from variable to variable due
to the widely varying frequencies of observed behaviors in the
different variables. .

In some cases, the direction of labeling the values for a
predictor variable has been reversed in order to rotate a:
"high" point to the rear of the surface, thus enabling the
entire surface to be visible.

Broken -lines--indicate- that the surface has extended intoan———
unreal dimension. (See explanation, p.19.)

- |
The number 02 in a parenthesis following the heading indicates |
the surface was generated from a regression equation derived |
from data in the Year 02 sample. All other surfaces were |
generated from Year Ol data. : |
Except where indicated otherwise, the regressions were |
significant at p <.001. |
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F-1: TEACHER ACCEPTS FEELINGS (ELEM.)
F-1 = 0.02060 - 0.0209C7 - 0.00}4C7C7 + 0.018C7M - 0.001MM

R? = 0.166 - sg = 0.126 E=.7.784

” / ‘ N

-0.45
¥ -0.40
=0.35
-0.30
-0.25
-0.20

TEACHER ACCEPTS FEELINGS

-0.15

-0.10
-0.05

F-1:

-0.0




|
a1
1

F-1: TEACHER ACCEPTS FEELINGS (SEC.)
F-1 = 0.03880 - 0.0014C7C7 + 0.010C7M

R? = 0.083 sg = 0.170 F = 4,304

\

b
E -0050
-d
‘u.:,_‘ <0.45
i -0.40
b
§ -<0.35
o -0.30
ws
§ .0025
w
Lt 0,20
- -0.15
g -
-0.10
0,05
<0.00
-

*p <.025 a3
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F-2: TEACHER PRAISES (ELEM.)

F-2'= «1.4547 - 0.0044C2C2 + 0.9600C2M

R? = 0,252 se = .51 F = 26.844

"TEACHER PRAISES

F-2:

34
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F-2 = 0.63748 - 0.7281C7 + 0.252C7S)

R? = 0.055 sg = 0.758 F = 2,795%

|
|
|
V F-2: TEAChER PRAISES (SEC.)

TEACHER PRAISES

F-2:

*p < .10

.i;:BES
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F-3  TEACHER ACCEPTS IDEAS (ELEM.)

F-3 = -0,04657 + 0.0210C2S|

R? = 0.215 sg = 1.4k ‘ F = 43.863

5.0~

4.5~
: -
Ww o 40~
@ 3.5°
Q.
§ 3.0~
< 2.5.
€
§ 2.0-
‘.‘-‘ 1.5' .
e;v'\ 1.0~
[T

005-

0.0
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F=3: TEACHER ACCEPTS IDEAS (SEC.)
F-3 = 0.07370 + 0.026C2M

RZ = 0.246 . sg = 1.08 F = 31.344

5.0~
b.5-
b.o-
3.5~
3.0~
2.5-
2.0-
1.5=
1.0--
0.5~

TEACHER ACCEPTS IDEAS

F-3:

0.0-




TEACHER ASKS OUEST]ONS

F-4:

32

F-4:

TEACHER ASKS QUESTIONS (ELEM.) (02)

F-4 = 6.97859 + 0.2881CS + 3.9366C7 -0.0016C5C5 -0.0283C5C7 - 0.0554C7

R = 0.412

38.

F = 17.664

- 55.0
{ - 50.0
y - 45.0
- 40.0
~35.0

N - 30.0

- 25.0

20.0
15.0
10.0

5.0




F-&4: TEACHER ASKS QUESTIONS (SEC.) (02)
F-4 = 10.667 + 2.482Cc7sP

R® = 0.183 sg = 7.263 E = 12,303

TEACHER ASKS QUESTIONS

F-4:
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F-5: -TEACHER LECTURES (ELEM.)

F-5 = 118.04724 - 0.2610C5R + 2.6100RR

R? = 0.565 s = 16.238 F = 103.440

TEACHER LECTURES

F-5:




TEACHER LECTURES

F-5:

R2 = 0.431)

F-5: TEACHER LECTURES (SEC.)

F-5 = - 32.08981 + 65.847M - 0.220C5M

Sg = 24.909

41.

iTm

36.001

200
180

160
140

=120

100
80
60
4o
20
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F-6: TEACHER GIVES DIRECTIONS (ELEM.)

F-6 = 19.14824 - 8.951M -0.0017CIC1 + 0.1160CIM

RZ = 0.129 sg = 4.262 F = 7.866

12.0
- 11.0
4 - 10.0

N - 8.0
- - 700
N- 6.0

TEACHER GIVES DIRECTIONS

J- 5.0
- 4,0

F-6:

- 3.0
- 2.0

427"




TEACHER GIVES DIRECTIONS

F-6:

F-6: TEACHER GIVES DIRECTIONS (SEC.)

-n
'
o
]

60.37471 - 0.3295F0 - 42.152S1 + 0.137F0SI + 0.766S1S!

-]
N
]

0.207 Sg = 3.641 F = 6.085%

- 20.0
- 18.0
~16.0
= 14.0
=-12.0

-10.0
- 8.0

- 6.0
- 40
B - 2.0
g - 0.0

*p < .005
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F-7: TEACHER CRITICIZES (ELEM.) (02)

F~7 = 0.56150 + 0.0849C1 - 0.029CIM

2

R® = 0.158 Sg = I.4bk F=12.117

[T
w
N
(S ]
-
o
(S ]
o
w
pe o4
(=]
<
w
-

F-7
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F-7: TEACHER CRITICIZES (SEC.)

F-7 = 7.66677 - 3.871M - 0.0002C1C1 + 0.022CIM

RZ = 0.087 Se = 1.287 F = 2.987%

2.0~ _
1.8~ _~
1.6~
1.4~

1.2=§
1.0~
0.8~

TEACHER CRITICIZES

0.6~
0.4
0.2

F-7

0.0~

* <.10




STUDENT RESPONDS

F-8:

4o

F-8: STUDENT RESPONDS (ELEM.) (02)
F-8 = 76.90346 - 2.454F7R

RZ = 0.118 sg = 25.616 F = 17.351

z §§

90 -

80-
70 -
60 -

50~
40—

30~
20~




STUDENT RESPONDS

F-8:

120 -

110 =
100 ..

F-8: STUDENT RESPONDS (SEC.) (02)

F-8 = 76.36852 - 6.0632F7 - 3.8560C2 + 0.0978C2C2

RZ = 0.139 g = 34.569 F = 3.0135%-

* <.10

47

-120
-110
=100

- 80
- 70
- 60
- 50
- 40
- 30
- 20

4y
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i , F-9: STUDENT INITIATES (ELEM.)

i F-9 = 6.59066 - 47.9076F1F1 + 15.013FIM

RZ = 0.172 Sg = 5.945 F = 16.559

STUDENT INITIATES

F=9:

43;




F-9: STUDENT INITIATES (SEC.)

F-9 = - 5,07259 ~ 0.153C2SP + 0.334SPSP

RZ = 0.189 sg = 9.408 F=11.113

STUDENT INITIATES (SEC.)

F-9:




SILENCE OR CHAOS

F-10:

4y

F-10: SILENCE OR CHAOS (ELEM.) (02)
F-10 = 188.68338 - 61.130S1 - 0.0037CIC1 - 0.1910C1S|

R? = 0.298 sg = 14,27 F =18.128

100~




SILENCE OR CHAOS

F-10:

F-10: SILENCE OR CHAOS (SEC.) (02)

F-0 = 216.69711 - §7.224s] - 0.0015CICI

R? = 0.389 sg = 21.261 E=18.124

R
Y - 100

- 80
N - 70
J - 60
- 50
40
30
20
10

4]
b




46

C-1: TEACHER RECALLS FACTS (ELEM.)

C-1 = 89.48824 - 49.429¢8 + 15.095C8M

RZ = 0.087 Sg = 23.014 F=17.586

100 -
35— =100
0~ -

E 9 95

2 80- - 85

S 75 8

L - | - 80

g 70 — ) - 75

é 65 - g = 70
60 — - 65

& 55— - 60
50 - - 55

/ - 50
C. 3




TEACHER RECALLS FACTS

c-1:

C-1 = 37.88954 - 0.738C6R + 10.64RR

RZ = 0.150

C-IE TEACHER RECALLS FACTS (SEC.)

Sp = 31.369

F = 8.416

180

- 170
- 160

150
140
130
120

Mo

100

90
80

47
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TEACHEﬁ ASKS FOR FACTS

c-2:

c-2:

TEACHER ASKS FOR FACTS (ELEM.)

C-2 = 0.15662 + 1.2155F4 - 0.6347C7 - 0.0061FkF4 + 0.0176C7C7

50 =

R

2

= 0,847

54

Sg =3.663

F = 217,465

- 50
- 45
k0
-35
- 30
- 25
- 20
.15



C-2: TEACHER ASKS FOR FACTS (SEC.)
C-2 = 1.76212 + 0.303F4R

RZ = 0.849 C s = 3.241 ' F = 541,585

TEACHER ASKS FOR FACTS

- 15.0-
- 10.0
- 5.0
- 0.0

c-2:
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C-3: TEACHER THINKS (ELEM.)
C-3 = -0.04657 + 0.021C2SI

43.863

|
"

RZ = 0.215 sp = 0.577

ey Z

20 -
1.8 - 20
‘ 16— - 18
g 1.4 - |6
£ l2- 14
‘gg 10 - 12
i 2:2 -r 1.0
v 04- i g:z
02 -t/ - 04
0.0 - -02
- 00
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C-3: TEACHER THINKS (SEC.)

€-3 = - 10.52915 + 0.1259F5 + 3.920G - 0.450F5G

“RZ =017 sg = 1.088 F = h61%

2.0- g _ Sk
w2yl 2D O N NN Y - 2.0
- AN
1.0- e ' NN,
0.8- ' : -1.0
0.6- ~0.8

TEACHER THINKS

c-3

0.4 - 0.6
0.2 - 0.4
0.0- = 0.2

*p< .025




. +

C-4: TEACHER ASKS FOR THINKING (ELEM.) |

C-4 = 0.20263 + 0.3779C7 + 0.0065F4C7 - 0.0171C7C7

= 0.579 sg = 1.231 F = 72.379.

10.0 ~
9.0~

8.0- |7
7.0- 7

5-0- .

TEACHER ASKS FOR THINKING

2.0~

c-4
P




C-4 = 0.34361 - 0.4976F3 + 0.3821C7 + 0.2249F3F3 - 0.0342F3C7 - 0.0119C7C7

53
C-4: TEACHER ASKS éOR THINKING (SEC.)
RZ = 0.377 Sg = 1.371 F =11.155

TEACHER ASKS FOR THINKING

C-4:

) ) . . . . . . . . .
O W O W O W (=} (%, ] O W (=}
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C-5: STUDENT RECALLS FACTS (ELEM.)

C-5 = 134.39226 - 0.295CIR + 3.090RR

2
R® = 0.578 Sg = 16.865 F = 108.965

STUDENT RECALLS FACTS

C-5:

« 60 .




c-5:

STUDENT RECALLS FACTS

C-5: STUDENT RECALLS FACTS (SEC.)

C-5 = 103.48167 - 5.8125F7 - 0.0026CIC!

R® = 0.377 sg = 27.310

61

F= 28.780— —

Y 120
N -110
~100

N - 80
-1
N - 60

- 50
- 40
- 30
- 20
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C=6:___STUDENT ASKS FOR FACT

STUDENT ASKS FOR FACT

C-6:

2.0-

C-6 = 0.37964 - 0.011F4St + 0.170S1SI

R2 = 0.067 Seg = 1.127

N

*p <,005

62

= 5.789%

|

2.0
-1.8
-1.6
-1.4
-1.2
-1.0

I -0.8
- 0.6




C-6: STUDENT ASKS FOR FACT (SEC.) (01)

C-6 = 3.47762 - 9.8178F3 + 3,360 F3S|

-
<
L.
-
o
L.
n
b
(]
<
=
-4
w
=]
2
-
(%]

C-6:




P

C-7: STUDENT THINKS (ELEM.) (02)
C-7 = 0.30705 - 4.,5038Ck + 2.278ChsP

sg = 2.153 £ = 94,269

(%]
x
z
x
-
[
=
w
[=]
=
-
(7]

c-7:




STUDENT THINKS

c~7:

16.0-

RZ = 0.503

20.0-
18.0~

4.0~
12.0-
10.0-
8.0_ L~

C-7: STUDENT THINKS (SEC.) (02)

C-7 = 0.93802 + 2.0125F3 + I\.5|33C‘0

F = 28.829

59

-20.0
-18.0
~16.0
-14.0
-12.0

-10.0
- 8.0
- 6.0
- 4o
- 2.0
- 0.0
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STUDENT ASKS FOR THINKING

c-8:

'oo-

[} [ ] ] []

© © 0 0 0 0 ©0 o o
[+ -] O™ 4 N o N £ O o -]
[ S T D T TUR R R R

~—€~8:—STUDENT-ASKS—FOR-THINKING (ELEM:)(02)~ — —

C-8 = 0.10925 + 0.4549C3C3 - 0.2922C3C4

R2 = 0,741

>SE

= 0.431 £ = 132,123

-1.00




STUDENT ASKS FOR THINKING

c-8:

1.0~
0.9~
0.8~
0.7+

C-8: STUDENT ASKS FOR THINKING (SEC.) (02)

C-8 = 0.13515 + 0.0540F1S!

R = 0.244 s = 0.335

67

F = 18.689
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C-9: NON-COGNITIVE 3EHAVIOR (ELEM.) (02)

C-9 = 71.61244 - S4,513M + 0.322F7M + 10.65MM

R? = 0.308 Sg = 2.307 F = 19.063

STUDENT INITIATES

68
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C-9: NON-COGNITIVE BEHAVIOR (SEC.) (02)
C-9 = 1.17399 + 7.3162F7 - 0.9498F7C7

RZ = 0.337 | ‘s = 5.962 F = 14.456

-20.0
N -18.0
-16.0
-14.0
~12.0

-10.0
- 8.0
j- 6.0
- 4.0
- 2.0
- 0.0

69
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SILENCE OR CHAOS

C-10:

C-10: SILENCE OR CHAOS (ELEM.) (02)
C-10 = 647.23755 + 0.3774F5 - 398.271S1 - 0.0030F5F5 + 62.48SIS|

R? = 0.353 sg = 13.637 F=17.314

i 70



SILENCE OR CHAOS

Cc-10:

65

C-10: SILENCE OR CHAOS (SEC.)
C-10 = 164.96225 - 0.3639F5 - 11.11051S!

R? = 0.367 s¢ = 25.018 F = 27.635

100.0-
90.0-~
80.0~
70.0- ¥
60.0- -

50.0~
ho.o- §
30.0~
20.0-
10.0-
0.0~

71
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MEANING (ELEM.) (02)

M= 14441 + 0.9191R + 0.0102F2

RZ = 0.85844 sg = 0.077

72

Ryl

391.142

-3.2
- : -3.1
~3.0
- 2.9
- 2.8
g- 2.7
- 2.6

— 2.4
- 2.3
- 2.2




MEAN ING

RZ = 0.335

4.0 -
3.8~
3.6~
3.4
3.2~
3.0-
2.8-

——

MEANING (SEC.)

M = 2.679985 - 0.98054F3 + 0.3508F3R

SE = 0.'79

67
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GENUINENESS (ELEM.)

G = 2.66913 + 0.0775F2 - 0.0855F7 - 0.0060F2F2 + 0.0129F2F7 + 0.0065F7F7

R? = 0.219 sg = 0.198 F = 8.746

N

4.0- ”///////////
3.8- ////////////
3.6 ¢

3.4~
3.2~

. -3.6

3.0-
2.8-
2.6- B

GENUINENESS

2.2~
2.0-

74




GENUINENESS (SEC.)

R2 = 0.231 Sg = 0.197 F o= 14.287

GENUINENESS

|
G = 2.74019 - 0.4926%7 + 0.0038F7C1
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SUCCESS PROMOTION

SUCCESS PROMOTION (ELEM.)

SP = 2.61178 + 0.0528F2 + 0.0278C4

R? = 0.230 sg = 0.203

|n

= 23.783

- 3.3
Y ~©3.2
-3.1
-3.0
-2.9
-2.8

76




SUCCESS PROMOTION

2.90
2.85

2.80

2.75
2.70
2.65
2.60
2.55
2.50

2.45
2. 40

SUCCESS PROMOTION (SEC.)

SP = 1.99533 + 0.2985F1 + 0.0116C1 - 0.00004C1C}

RZ = 0.347 Sg = 0.206 F =10.281

77
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RESPECT (ELEM.)

R = .473221 + 0.8459G + 0.0020C76G
1.94557  0.05382

Se = 0.105

(.
o
w
0.
7
w
- 3




- RESPECT

3.3~
3.2~
3.1-
3.0~
2.9~
2.8-

2.7~
2.6~ K
© 2.5

2.4~
2.3-

RESPECT (SEC.)

R = .18696 + .07956C7 + 0.9541G - 0.0281C76G

RZ = 0.802

79
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STUDENT INVOLVEMENT

STUDENT INVOLVEMENT (ELEM.)
S| = 2.84526 - 0.1893F1 + 0.0079C7 - 0.5217FIF1 + 0.1191FIC7

R2 = 0.193 sg = 0.169 F =9.388




STUDENT INVOLVEMENT (SEC.)

S1 = 772447 + .00823C7 + 0.74086

R? = 0.622 g = .135 F = 78.256

3.4~
3.3=
3.2-
3.1-
3.0~
2.9-
2.8 -
2,7 -

STUDENT iNVOLVEMENT

2.6 -

2.5~
2.4 -




APPENDIX B

SELECTED THREE-VARIABLE RESPONSE SURFACES
NOTES : !

1. Notes 1-7 on p. 25 apply here, also.

2. The value of the variable which is heid constant for
the set of three figures is presented in the box
under each figure. '
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F-1 =0

0.50~
w 0.45-
5 0.40-
-
& 0.35-
£ o0-
S
2 0.25-
€ o.20-
S
S 0.5

& o.05-
0.00-
2

0.50 -

G
e 9
&
Vo

0.35 -

0.25.
0.20 -
0.15~

Bz TEACHER ACCEPTYS FEELINGS

F-1: TEACHER ACCEPTS FEELINGS (ELEM.)

.01314 - 0.0072F9 + 0.0001F9F9 + 0.0073F9C7 + 0.001F9M

- £.0012C7C7 + 0.008C7M

=0.50
=0.4§
*0.40
-0.3§
-0.30
-0.25
-0.20

6.529

im
(]

R™ = 0.202

sg = 0.124

o2 o
s“‘&‘s

[ Fig. 8:

FL-9 = 10.6]

= 0.50

- 0.45

- 0.%0
-0.35
-0.38
- 0.28
=0.20
£ 0.5
- 0.10

- 0.05




F-1: TEACHER ACCEPTS FEELINGS (SEC.)
F-1 = 0.22262 - 0.284S! - 0.001C7C7 + 0.008C7M + 0.080MS|

£ =3.351 (p<.025)
RZ = 0.126

sg = 0.168

-
L3
S
2
g
-
-
2
-
£
£
<
-
¥
%
-4
=
:
-

Feli  TTACHER ACCLPTS FEELINGS

TEACHER ACCEPTS FLELINGS

Fel:
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18.6 ~
2.0-
8.0-
1.3.
6.0-
5.6-
4.0°
3.0-
2.0~
1.0~

TCACHIR PRAISES

Fedi

0.0- Q

F-2: TEACHER PRAISES (ELEM.) (02)

F-2 = -4.20812 - 0.9548C2 - 45.003M + 49.205S!

F = 13.634

RZ = 0.396
sE = 1,809

Fel: TCACHIA PRALSCS

- 10.0
- 9.0
- 8.0
- 1.0
- 5.0
- 5.0
« &0

B K "

- 2.0

52 BRI
] . 6.0
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F-2: TEACHER PRAISES (SEC.)

F-2 = - 0.87475 + 0.0520C5 - 0.7402C7 - 0.0171C5S1 - 0.0020C7C7
+ 0.2660C7S1 + 0.016S1S1

F = 2,026 (p <.25)

RZ = 0.118

sg = 0.749

f<21  TEACHER PAAISES (56C.)

Feli  TOACHER PAAISES {31C.)

-
-,y
(S
o™
it

ERIC : 86

Aruitoxt provided by Eic: .
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F-3: TEACHER ACCEPTS IDEAS (ELEM.)

F-3 = 6.42004 - 0.1878C2 - 0.3732C7 - 2.631S1 - 0.0011C2C2 - 0.0063C2C7
+ 0.1171C2S1 + 0.185C7SI

F = 7.963
RZ = 0,266
s. =.1.128

E
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F-3: TEACHER ACCEPTS IDEAS (SEC.)
F-3 = 1.83656 - 0.2616C2 - 0.5820M + 0.0069C2Ck

F = 9.003

R% = 0.373

sg = 1.017

TEACKIR

TEACHER ACCTPTS 10(AS

32
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F-8: STUDENT RESPONDS (ELEM.) (02)

F-8 = 96.86507 - 0.2505F7R - 0.354C2R

F = 15,954
RZ = 0.198
sg = 24.513

STUDINT ALIPOND!

(2 ]]

Fed  STUBENT ALSPONOS

89




F-8: STUDENT RESPONDS (SEC.)

F-8 = - 206.33032 + 86.0583F2 - 7.9403C3 + 193.9461R - 2.1567F2C3
- 28.1180F2R - 35.4700RR

-

F =3.039 (p<.05)
RZ = 0.167

858838 8%

Sg = 33.869

STUBENT RESPONOS
¥ 888 38

(3

¥

8

T ¥y
o ©

STUDENT RESPONDS

# 8§
L2 Y B}

§8 3% 3
R
)
2

Fe8: STUDINT ALSPONDS

[ Fig. c: f-2= 2.2

85 .




86

F=9: STUDENT INITIATES

F=9: STUDENT INITIATES

F-9: STUDENT INITIATES (ELEM.) (02)

F-9 = 3.10257 - 0.2938C2 - 13.1610MM + 16.7000SPSP

F=15.518
RZ = 0.267

Sg = 12.329

F=9: STUDENT INITIATES

91




F-9: STUDENT INITIATES (SEC.)

?-9 = 89.53214 - 8.4755F2 + 2.0183C2 - 82,1990SP + 0.8347F2F2 + 0.3014F2C2
+ 0.0123C2C2 - 1.1191C2SP + 21.6000SPSP

F = 14,568 (p<.01)
RZ2 = 0,291

Sg = 9.092

F-9: STUDENT INITIATES

87
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C-1: TEACHER RECALLS FACTS (ELEM.)
C-1 = - 384.3706 - 33.435C8 + 172.711M + 166.987R - 1.611C8C8

+ 4b,496C8M - 31.155C8R - 60.680MR ,
F = 3.449 (p < .25)

R2 = 0.136
) sg = 22.753
» - 145
2 135
it ~ 125
g - s
= ~105°
g - 95
3 .15
[1
sS
-
2
2
3
(_.t
: [Fig. B: R = 2.8]
2
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C-1: TEACHER RECALLS FACTS (SEC.)

C-1 = 28.55307 + 13.124C6M - 13.505C6R + 11.84RR

F = 6.89 :
RZ = 0.180

Sg = 30.97664

C=1: TEACHER RECALLS F22I$

3

94
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C-2: TEACHER ASKS FOR FACTS (ELEM.)

-2 = 5.95663 + 0.291F4M - 0.169C7M

F = 373.685
« RZ = 0.842
sg = 3.8?9

[Fig. #: W= 2.31 g

TEACHER ASKS FOR F.

C-2:

TEACHER ASKS FOR FACTS

C-2:

[Fig. C: V= ‘1.;] 95

ERIC

Aruitoxt provided by Eic:




C-2: TEACHER ASKS FOR FACTS (SEC.)

C-2 = ]5.88066 + 0187§Fk + 1.9231C7 - 13.487R - 0.746C7R + 3.161RR

F =129.357
RZ = 3.011
sg = 0.874

Fiq. B:

iz i6.54|
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C-3: TEACHER THINKS (ELEM.) (02)
- C-3 = - 0.22865 + 0.0020F5G + 0.0610C8C8

F = 87.908
RZ = 0.577

sg = 0.363

€-31  TEACHER THIN
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C-3: TEACHER THINKS (SEC.)

C-3 = - 10.88058 + 0.1319F5 + 3.90806 - 0.0063F5C8 - 0.046}F5G + 0.3250C86

F = 3.324 (p<.025)

R2 = 0.153
sE = 1,077

C+31  TEACHER THINKS




C-l4: TEACHER ASKS FOR THINKING (ELEM.) (02)

C-4 = 1.57025 + 0.1675C7 - 0.0017F4F4 + 0.0162F4C7 + 0.0331F4M
- 0.0205C7C7 - 0.3000MM

F = 56.690
R2 = 0.731

SE =0 .836
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. 7 C-4: TEACHER ASKS FOR THINKING (SEC.)
C-4 = 0.19587 + 0.0127F3F4 + 0.0164F4C7 - 0.007‘007(-27_

F = 27.404

- RZ = 0.466
‘ s. = 1.256
| g ., “E
| 3':5 -3.5
‘ g -3.0
| z s
i 'f -2.0
i s
= - 1.0
) ~ 0.5
w=0.5"

Fig. A: C-7=0.00 |

C-h: TEACHER ASKS FOR THINKING
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€51 STUDENT RECALLS FACTS

-

Te5: STUDENT RECALLS FACTS

§

R R E
1 3 [] [ (]

$§FFE

I

.

C-5: STUDENT RECALLS FACTS (ELEM.) (02)

C-5 = 123.62781 - 6.6238F7 - 0.4970F4R

F =17.386
R2 = 0.212

sg = 28.021

A
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C-5: STUDENT RECALLS FACTS (sec.)

C-5 = - 248.00826 + 248.6880R + 0.6719F7F7 - 3.472F7R - 0.0041C1CI
-+ 0.1000CIR - 45.0900RR . :

F=11.016
RZ = 0.421
§ 100
8 - %
e 70- - 80

o
.8 d s
[ \i
:"'t; A g . AN
"'0 10 . 1‘-’"“'
Py
b4
|Fig. A: C-1 = 80.2 2 1o~

€=5:  STUDENT RECALLS F.

€S STUDENT RECALLS FACTS
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C-6: STUDENT ASKS FOR FACTS (ELEM.)
C-6 = 0.37854 - 0.013F4SI - 0.003F8SI + 0.280SISI

F = 6.182

RZ = 0.105
SE = |.l°8




C-6: STUDENT ASKS FOR FACT (SEC.)

C-6A = - 0,46877 - l2.l825F3 + 0.2586F8 + 0.0105F3F8 + 3.9790F3S!

+ 0.0002F8FS - 0.6161F8S| + 0.8700S1St
E=3.742 (p <.025)
RZ = 0.225

sg = %.626

104
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C-7: STUDENT THINKS (ELEM.) (02)
C-7 = 0,34793 - 4,7935C4 - 0.4520F3C4 + 2.45B1ChSP

F = 68.0b4
R2 = 0.615

o Sg = 2.106

N \ o
<160
-1h0
=-12.0
=10.0
- 8.0
= 6.0

- 4.0
= 2.0
¢ 0.0

~20.0
=180
-16.0
“Wo
-12.0
-10.0
- 8.0
- 6.0
- &0
- 2.0
- 0.0

| Fig. B: P = 2.6 |




C-7: STUDENT THINKS (SEC.) (02)

C-7 = 0.85695 + 1.9448F3 + 1,6452Ck - 0.0602F1F1

F = 20,265
RZ = 0,521

=20.0
L
=18.0

*16.0
=1k.0
=12.0
= 10.0

C-7:  STUDENT THINKS
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C-8: STUDENT ASKS FOR THINKING (ELEM.) (02)
¢-8 = 0.11303 - 0.4955F1C3 + 0.1029FICk + 0.h465C3C3

£ = 100.64
R2 = 0,760

sg = 0.429

| Fig. A+ F-1=0.0]




C-8: STUDENT ASKS ¥D™ THINKING (SEC.) (02)

C-8 = ~ 2.21217 + 1.645M + 0.052F1S1 - 0,027MS)

F = 8,22
R = 0.306
g = 0.327
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M: MEANING (ELEM.)

M= 2.69905 - .5514F2 - .1121C7 + 0.1994F2R + 0.0390C7R

. F = 67.990
- R2 = 0.634
Sg = 0.133

N:  MEAMING

A MEANING

[Fig- G R=3.7]

109




M = 0.143279

MEANING (SEC.)

- 0.0686F3 + 0.0053C1 + 0.827R + 0.0005F3C1 - 0.00002C1C}

F = 83.17688
sE = 0.095
R = 0.818

MEANTNG
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SI: STUDENT INVOLVEMENT (ELEM.)

SI = 11.69696 + 6.207G - 5.578F1F1 + 0.744FIC7

F = 105.243
RZ = 0.666

SE = '.088
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Si: STUDENT INVOLVEMENT (SEC.) (02)

S1 = 1.83838 - 0.0602C2 - 0.0945C7 + 0.3341G + 0.0241C2G + 0.0355C76G

F = 47.376
RZ = 0.814

SE = 0.099

e 112
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From Regression alysis:

A backward ttion :gre ion a.. _..s (as described in
the section under design) was carried out for each of the 25
study variables in each of three samples for each of two school
levels, making a total of 150 analyses conducted. The results
are displayed- in Tables 7, 8, and 9. The achieved multiple =~ =~ ~
correlation with three variables remaining in the equation and
the names of the 1lst, 2nd, and 2vd best nredictor variables are
displayec : r ecacl! ¢ v e depe d 2t vari bl s in ¢ic ¢ ample in
Table 7 o "~ ~*.iry school diz¢ :d . 1 ° (‘. econdary
school d¢: ;a , Tal le 9 1isplay - a¢ obse ve for a 1 regression
and the __.el ¢. vignif.ca.ce., in che fuur cascs wiere no
clearly identifiable thircd variable was detected, the F's and levels
of significance displayed are for the 2-variable equations,

A majority of the regressions were significant at p <,001;
however, thew mgnged 2s “ish o~ p - .77 "ze~rtohl~ leval of
.ig difianc2 wie corsilee s p - 08, ™ly "9 ¢l tu 15)
.3gessions 'z.’e to acw Vv: "his lernl of :igi3f ceurea:, Sii=
teen of these 19 regressions were scattered among the variables,
The other 3 were concentrated in F~/ (at the Secondary School
level) which failed to reach acceptable levels in all samples.

The varying levels of R2 presented in Tables 7 and 8
indicated that some varishles are predintable at approximately

the same levels of R2 frc . sar >l 1) .a >le while other variables
show wide differences in -~*i¢ *-. 1! .mong samples, A methodical
comparison of these R2's rov: le : 1 's“imate of the stability
of predictability of the 1} v r: b -, from sample to sample,

A variable was considered to be stable in predictability if the
achieved R2 for none of the samples varied by more than one-
fourth the mean of the R2's for the three samples. It was
considered. unstable if any one of the R2's varied by more than
one-half the mean of the R2's. Variables falling between these
two extremes were 1ot chiera:terized as t. ta 1i.ity. The results
of the comparisor ¢r »Hreseited ir ablL Ll ,

As expected, consistency of predictability from sample to
sample was associated with both ample R2 and acceptable levels
of significance; however, some variables with low R2 were both
significant and consistent from sample to sample while some
variables with ample R< were neither consistently significant _

no:; ste oo le, It . be . in mind, of

cot se, that samy ¢ si : is a cor rib or o the results displs ed
in " 10, Ar- ner ctor which m . be . 1idered is the

sm: 1 obseriv . ..equen .es of some ..the vari. les (see Tabl.3
b, AV ( particul ' concern -re are hof variables in

Whiva vue stundard dev_ution is iarmgesr than ..e mean, indicat.ug
that there are many instances in which there are no occurrences
of behavior in this category for a varticular individual.

17
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Table 7: Summary of R2 and Predictive Variables from 75
Multilinear Backward Elimination Regression Analyses

for Three Samples of Elementary Teachers (Grades 1-6)

Year 01 Year 02 Year 03
Depend. Predictors Predictors Predictors
Var. R [Ist| 2nd| 3rd | R% | 1st| 2na | 3rd | R2 | 1st | 2nd| 3rd
F-1 .20 {c7 | M | For| .01 Fox| M .28\ Fo* | c7 &
F-2 .26 | c2*x] M* [ sT [ .39 ca2*x] M* st || .44 c2* {M* Vo8 //
F-3 .26 ¥ si*| c7*| .07 s1*| c7x KM/ .a0lcr* | s1 VA4 / /
F-4 .28 JC6*] R c5 .41 ¢c5 | ¢c7 c6* || .35/c7 Jc6*| R
F-5 .56 | c5*%| R .62 c3 | cs* VA1 .41l c5* | R c3
F-6 15 el | M c2 [|.13s1 | c1 M 2109/ A c2 | s1
F-7 11 | cix| m* | cax | .26 ci*| m* c2* || .26 M* | ca2*| cix
F-8 .20 | F7*] R* | c2 [ .2d Fr7*] R* c2 [ .10l Fr7* | R* V¥Z////
F-9 .23 ) mx A el mx VABE/A c2 [ .iolca {mx YAEZ///,
F-10- [.57 V¥& ] ci* .34 s1 | ci*i| c2 | .54 c2 |cix] sI
c-1 .14 | cs*[ M R .05 c6 | cax| M .111C6 - | c8* [ R
c-2 .84 [ Fax]| c7*| M .83 Fax| c7* V/¥//I .84 ra* | M c7*
c-3 .07 | F2 | F5*| c8* |l .57 F5*| c8* VA&/// .07l ca* | F5*| F2
c-4 .62 | c7x]| Fax| M* J .73 c7*| Fax | m* | .e3[ c7* [Fax]| mM*
c-5 .62 ex/ ) r* | Fa [ .21 F7 | Fa R* || .07[F7 I Rr* V3
c-6 .11 |F4 | s1 | F8 | .0mxE A S1 .49/ F8 | P4 m
c-7 .55 | F8 | ca* P .61l cax| sp UxEl .52/ F8 | cax| sp
c-8 .17 IM [ sT |c3 [.7dc3 [ ca PEVA .09lca tm | sT
c-9 .24 | F1 | F7*[ M* | .32 M* | F7* [/P3 .51 F7* | M* | F1
c-10 .29 {c4 | six2m~ ) .37 F5 | si*x | c4 [ .44]F5 [sIi*|
MNG. .63 |[F2*| R* G771 .86 F2*| r* V2% 1 .86 R* | Fox e’
GEN. .65 |[F2x| F7 VBBl .96 F7 | « F2* || .95l M F2* 23/ -
s.p. .58 | F2 | ca LB .93 M c1 ca I .88 m F2 | cl1 I
RESP. [.78 |e* | c7 | F3 | .84 c* | ¢7 F3 | .83 g* AL
- S.I. .67 Jo* | F1 [c7 [ .756* | c7 20 .63lc*x [F1 [

- _ . .
éﬁ% gandomﬁfNon Recu;rln??uIndependent Variable.

[ ] Recurred as predictor of dependent variable in 2 out of 3 samples.

~

E:j Recurred as predictor of dependent variable in all 3 samples.

]

No 3rd predictor identified: RZ

15

is for 2-variable equation.
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