" DOCUMEET FRSUME

BD 161 679 S . o o . - SE-024 993
: AUTHOR - L;vrenz, Frances -
" TITLE . _ THe Relationship Between Teacher Characteristics and
s - Student Achlevement and Attltude. Research Paper No.
‘ 8. g ; ‘
. INSTITUTION . Minnesota Oniv., ulnneapolls.=Coll. of Education.
SPONS AGERCY Natlonal Science - Foundatlon, Washlngton, D.C.
PUB DATE {751 o o , N
. GRANT . NSP- Ga-saoo : ' S ;
" /NOTE ' ’ 20p.; FPor related: documents, see SE 024 989-999 and
- ) - ED 148 632~ 6403 Contalns occa51ona1 light and broken
- _ o l’:‘ 'tYPe S o N :
! EDRSfPRICE ' _.HF-$0 83 HC- 31, 67 Plus Postage.\\\\\
DESCRIPTOR _ - *Acadenmic Achlevement- *Educaticnal \ESearch- Science-
SRR o Educatlon, ‘*Science Teachers; Secondarj\Educatlon-

S s . . student Attitudess: Student ‘Teacher Relatlonship,
2 . .. *Teacher Characterlstlcs- Teacher Influence- Teacher
o *-_f_Motlvatlon oL
S IDENTIFIERS. *Minnesota Research & Evaluatlon Project' Natlonal
R Sc1ence Foundatlon, Research Reports .
- : ot , \‘
ABSTRACm L - ’ | - -
I .This research sﬁudy sought to determine the extent of
. the relatlonshlp betveen teacher characteristics and student outcomes -
-and to provide an indication- of the order. of "importance among the
‘teacher. characteristics. A stratlfled ‘random sample was selected of
- 236 secondary. 'science teachers 1nc1ud1ng 84 biology teachers, 111
chemistry teachers, and 41 phy51cs teachers from 14 states. The .. -
"selected science- teachers completed four instruments. Each teacher
randomly .selected one of -his/her classes to complete four
1nstruments._stepw1se regresslon and canonical ‘correlatiém were: used
_ to analyze the data. Results shoued\that the selected teacher
: characterlstlcs accounted- for! one—flfth to one-third of the- total
variance in student scores. It was also indicated that the-
self—lmprovement variable seeWed to ‘be the most con51stent predlctor
for student outcomes. (HH) ‘ oo

L T

[

***********************************************************************
LR Beproductlons supplled by EDRS are the best that'can be made_}. *j

* - from the orlglnal document.-“ : ' ¥
**********************************************#*******************t****'

o




ED161679"

o

\
t

Sk OXH 4YS

i

ERIC:-

Aruitoxt provided by Eic:

N - -
U'S.DEPARTMENT OF HEALTH, : - R oo ' i
EDUCATION 8 WELFARE s . ' t, '
NATIONAL INSTITUTE OF - N ’
= . EDUCATION
THIS DOCUMENT MAS .BEEN REPRO. N
OUCED EXACTLY AS RECEIVED FROM .
THE PERSON OR ORGANIZATION ORIGIN® - - o
- ATING IT POINTS OF VIEW OR OPINIONS : i ' .
_ STATED DO NOT NECESSARILY REPRE- : -\
SENT OFFICIAL NATIONAL INSTITUTE OF . - . " B
EOQUCATION POSITION OR POLICY . T . o " v
~
“PERMISSION TO REPRODUGE THIS . ' : S . . ' : ’
MATERIAL HAS BEEN GRANTED BY . o . _ ) o
. P . . . B i . . " . L
; > B : . . oo . o . 7
! 70. THE EDUCATIONAL RESOURCES . : . _ _ _ - S /_'_
INFORMATION CENTER (ERIC) AND - - ST 5 . I
! USERS OF THE ERIC SYSTEM " AN : o : e
v
N !
N ]
y ! -
RESEARCH PAPER #8
The Relationship Between Teacher Characteristics
. and Student Achievement and Attitude 3
Frances Lawrenz.
<
/ »
\ A N '
AN ] .
1 X )
. This 8tudy was supported by grant GW—6800 from the National Science - N
'-Foundation to the Un*versity of Mi'mesota. fWayne W Welch Project Director.
: : f . e )




) .

THE RELAEIONSHIP BETWEEN TEACHER CHARACTERISTICS
AND STUDENT ACHIEVEMENT AND "ATTITUDE
. - jv K _ .%? L .- Frances Lawrenz

University of Minnesota*

The trend in teacher education roday is ‘toward a competency;performance
based instructional system.' Practically, this means that teacher educationv‘
. should involve more 1nstruction on actually how to teach In order to “
accomplish this, the art -and science of teaching must be critically
tl;examined and the effective teacher characteristics carefully identified
.Whenever possible the characteristics contributing to effective teaching
. must be described in behavioral terms 80 that novice teachers may emulate

'f. them and hopefully become effective'teachers themselves.‘

.t ) : : T

Before these behaviors ‘can be identified the criteria of - successful :

teaching must be determined. As Peck and Tucker suggest in the Second

Handbook of Research in Teaching,l the ultimate test of teacher

effectiveness should be its consequences for students.. Since two -

ugenerally accepted desirable consequences of education are increased . in

"student achievement and improvement in studeént’ attitude._these_could'servev

- as criteria of successful teaching "Therefore, teacher educatorf.should.
try to identify particularly those teacher characteristics that help
students achieve these goals.3 | -

As summarized in the Second Handbook of Research in Teaching ; most

~

"-'recent studies relating teacher behavior to student improvement have shown

that specffic.types of teacher training do have an effect. 1hese studies-,

. *This study was eupported by grant CW-6800 from the National Science ‘
Foundation to the University of Minnesota. Wayne W. Welch, Project Director.
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.assesses the character of Lhe relationship between two sets of variables.

;;examined differences between students of teachers who had a certain type

~

" of training and students of teachers who had not had it. While this type

-

of information is important, it is also necessary to determine some type of
ranking among the various teacher behaviors and some indication of how much_'

i these behaviors actually contribute to student Iearning. Without knowledge

of the relative importance of the particular characteristics all would be.

'stressed equally, whereas, with this knowledge teacher educators would be

' ! N
able to* concentrate their efforts on student mastery of the more important

i'skills. This would provide for a more efficient use of time and energy.

'» The purpose of this investigation was to determine the extent of.the
\ . .
relationship between teacher characteristics and student outcomes and to

'provide an. indication of the order of importance among the teacher

Procedure !

This study employed two statistical procedures to examine the

_relationships between student and teacher characteristics and to provide ,
',information on the rank and contribution of the teacher variables. One"

'.procedure was - StePWiSG regression which provides an ordered linear

combination of dependent variables and d summary of the independent variable

+

variance accounted for. The other procedure was canonical correlation which

kY

’While the regression examined one student outcome at a time, the canonical

correlation provided information'on the overall relationship between all

student'dutcomes and all teacher characteristics.\ Because of the‘nature_of

'these procedures, this study was ekploratoryfrather thanfdefinitive, but -

-.it may identify profitable areas -for more intensive-controlled researchv



The data.for. this stuay «b- obtained from a stratified'random

_sample of 236 sec0ndary scienct achers fromnlé states of which 84 were

biology teachers, lll were chenistry teachers, and 41 vere physics teachers.'

The 14 gtates were stratified v city size and a percentage of the schools
: - f

from each population and -were .vxdomly selected. The se1ected science

-

" teachers completed a questionnaire,‘the National Teachers Exam (NTE) in
: Science (Educationai Testing Service), the Science Process Inventory (SPI),Z":
__and the Sétence Attitude Inventory (SAI). : Each teacher randomly se1ected

- one:of his classes’ to complete four instruments. the Learning Environment

-~

“Inventory (LEI), the’ Test on Achievement in Science (TAS) compiled from
-, /
"~ .  the released National Assessment of S/ience items, the SPI and the SAI

Table 1 1ists the. reliabilities of the instruments of the study. o

1

e ‘ -~ . Ingert Table~ludbout Here

-t

e o _ : L : ) . . A

In order to make the -teachers more- receptive to participation, the . S

‘testing was completed in one class period utilizing the randomized data o
_‘collection procedure described by Walberg and Welch.5 Under this procedure//_.

- . the unit of - analysis-was the class mean score on each instrument._ The /x
response rate for the initial request for participation ‘was bd percent./,A:V

N [
7

'.non—respondent study showed no differences between the respondents and/the C e

' 6 . .o
non—respondents on several se1ected variables- : /

The criteria selected fpr determining the contribution and rank of .

the- teacher characteristics were student achievement and attitude. These
A 'student attribuces were measured by their scores_on the/TAS,aSPI'and SAI.

. [
o




« TR - TABLE 1

Instrument Reliabilities

.Instru@entu "7 Method of ‘Assessment , _ Reliaﬁility.

By T '-, -. . ) "-v” . ’ . ‘ v

SAL . L .Test4fé£eéf . o © . .93

| SPT- o ;__a" o nKﬁde;-RighardQOn.#zo; a0

fTAS. : B 3 a _;I.Kuééf4Richa£dqpn_#20'l | _ .87
'//"/f- “ "NTE.“; h o __. o Not Available | - | ' .90 .
pEI (Gbaljpirécﬁioﬁ) o 7croﬁbach's-Aipha P ~ . g
LEI (Formality) . =~ fCrcnyééﬁ;é Alpha .76

. LEI (Democratic) ' C:oﬁbachfs;Alpﬁé; . f. .67,
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The next stepfis the‘identification.of_the teachervcharacteristics..
~ The'two main requirements of students~in teacher.education programs are -

courses in their prospective subject area and courses in teaching methods.
::Apparently knowledge of subject matter and instruction in how to- teach are
believed to help ¢create better teachers. Therefore;these variables were
'.'_included.u Knowledge of subject matter was measured by teacher NTE and SPI
‘f?scores‘and-number of credits in teaching methods wasgobtained from the
'questionnaire; e |
Examination of previous research suggested two more ‘teacher character— -

v

"ristics. Since several investigations have shown conflicting results for

I_'-"-' . -

the effect of experience data on that characteristic whichwere obtained from
d. 7 8, 9

the questionnaire were include
lO

Student interest in science has{been
.reported by Wynn and Bledsoe to be'affected’by teachers, 'Therefore,teacher
scores on the SAI were also included - | | | R

| .Hopefully,cany attempts at professional self—imprOVement'like attendance~f
atﬂinstitutes, graduate work, participation in professional organizatlons,
b'and use of classroom self—evaluation procedures would be positlvely related
) to.studenc learning Items pertaining to these types of activities were

included in the questionnaireéand_were_combined to create a self—improvement

) variable for this investigation.ﬂ” " - . T

A 1he Second Handbook of Research in Teachingl suggested that the soc1al |

climate of the classroom is an important contributor to student outcomes.‘

In many studies theQLEI‘has-been'proven”to be a valid’and réliable"instrument
P ] . - K N .

\

5/;for assessingvthis social climate. - Two of its scales, Formality and Goal

~Direction, have been shown to be related to teacher personality A third11

0




scale, Democratic, seemed pertinent because of the current emphasis on

student controlled learning.' Therefore the class mean scores for these

‘three scales were included_as measures-of teacher characteristics. C .
‘These'consideraéions resulted'in the nine.teacher'characteristics: NTE

score; SPI‘score;Tnumber of credits'in'teaching.methods;‘number of years

of experience,'SAl score;‘self—improvement score;iFormAlity'score;,Goal‘

Direction score; ‘and Democratic‘score; which'were"correlated with ‘the
' I ‘.

I

student scores'for the TAS, SPI,and SAI.

Results i
mx Tables 2 3, and 4 show the order in which.the nine teacher variables
contributed to the student achievement (TAS and SPI) and attitpde scores\
J(SAI) As shown by the. R square values, these teacher characteristics
accountedjfor 23_to 32 nercent of the variance in the studeﬁé scores.
l:fFairly low'R-souare values were'tovbe,expected because of studentvvariables
"and perhaps'some of the-variance could.be‘ekplained by“differences that7
exist between the three sciencelcourses. 'Possible differences due to the
'type of course were investigated by repeating the analysis with the data. “Z
divided into biology, chemistry, and phy31cs classes. However, the results .'

showed no real increase in the R square values. Teacher characteristics

o seem to piedict one—fifth to one—third of the student variance., o

e
- / i

“ .

v Insert Tables 2,'3,,and,z About Here

s
/

Each table contains two sets of F values. One, the F/yalue for
coefficients, is the F value for the’ significance of . the individual B values

for each teacher variable. ’The other F values, the T alue for inclusion,
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. Error of B
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F Value for~
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""" 'F Value for’
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' Stﬁdenf Achievenent (SPI)

TABLE 3 -
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. Goal Direction, and Science Process Inventory score.:f":‘p_—ff~ R ~_-?__L;;_'_‘_'

. variables.' With the exception of NTE scores, these were the same - character—'

-i:istics identified by .the regreSsions." L o | 5'_‘

'=Discussion'

are the sequential values for the addition of each variable to the

1

'-_regression equation._ Draper and Smith12 suggested that for a variable to

o

" bea good predictor its-E value for inclusion should be four times the value _ "-,;

'for the-desired significance level. Taking botb of these values into

:consideration, four variables can be identified as the most important.

' Self—Improvement National Teacher Exam score LEI scales of Formality and

. s
S - e

The first canonical covariate was significant at P < Ol. There‘were'>

'~,”no others that were significant. The canonical correlation between the ) ;i;/%,///ff

[ L

'set of student characteristics and the set of teacher characteristics was

e

".61. APParently these two sets are related’to each other. -The coefficients e

ffor the canonical variables -are presented in Table 5. It should be noted

.that, since the two student achie'tment measures were negative,coefficients

W

'vary directly with student achievement and inversely with student attitude.'ﬁ;f

Because the attitude coefficient was low, its relationships should be

B fviewed cautiOusly Examination of- the teacher coefficients yielded four . f-

¢ S

.'characteristics, the LEI scales of Formality and Goal Direction, Self—

. k",'

j.'improvement, and SPI score, that were fairly highly related to the student

B

t.\ fﬁf i.' InsertiTable 5 About.Here.

v

P

N
Y

While the teachers score on the SPI-was the best predictor in the

three regressions, it did- not rate as high on the canonical analysis or in '

At
. ) .
N R i LIS
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Coefficients ﬁor-thé_Cahénic31ﬂVariableék:
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the: suppiementary regressions completed for the individual science

courses. Perhaps there are some: differencesamong the science teachers in - -

|
1

.'_the different courses that affected their SPI scores.. However, thiS»

teapher characteristic was.obviously highly related to student achievement
and attitude and cou1d be investigated further, perhaps through the use of
z

-controlled experiments within individual science courses.-w

’ o

The two LEI scales provided interesting results. Apparently a class
\

,:that is goal directed has high student achievement. This may be some

evidenct for the usefulneSs of stating objectives., The students might know

more about what is expected of them and therefore, accomplish more. l

'However, this goal directing. should not become formalized into strict.'_.'
L-rules, since the Ibrmality s;ale showed an inverse effect on student.
- 'achievement. ;
The situation regarding the relationship of student attitude to these

. two sca1es was’ contradictory The canonical analysis showed attitude as j'
_directly related to formality and inversely related to goal direction,-

"jwhile the regression analysis provided the opposite result. ;Because,the'
.canonical attitude coefficient .was. low, the regression results were ,;]

_ probably more accurate. The interpretation provided by ‘the regression also ‘

L

’

seemed logical since a student -might’ feel secure and therefore happy in a v;

goal " directed situation but restricted in a’'too formalized one.

v The self- improvement variable seemed to be the most consistent pre— e

o i . -
N - dictor. . It has several components but they were all related to- the teaeher s

‘
|

S desire to improve himself within his profe#sion. Its high relation to:=’

' ,student outcomes was. consistent with other research on’ teacher characteristics,

[y

fwhich generally holds_that the teacher“s.pcrsonality_is one of the most
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24

N

“;.significant teacher Variables relating to. student outcomes. Perhaps'"

k’any new investigations on teacher personaiity should contain scales which

> ..
\‘4 ;3;.-!
S

——

'measure desire for self—improvement.

By considering those teacher characteristics that were shown to be b i

.mostvrelated to student outcomes an- image.of the type ofvzeacher who is
likely to have a class of high achieving students emerges. The word that
seems to best describe this type of teacher is” ambitious. ‘A teacher who
\is ambitious would certain]y rank high on the professional self improvement

N

risble. This extra work improving teaching techniques along with their

L__usually high SPI scores,could make the teacher more confident of his/

v

teaching ability and therefore less ]ikely to require a strict, formalized, T

' &_classroom situation.) Usually ambitious people have definite goals’in

Tmind that they are striving for. It is possible that this goal directedness

' would carry over into the classroom Further, because ambitious people

: ,are likely to bP flexible in order to take advantage of any situation,’

f:_lit is possible that the classroom situation they create would be less st*i'c

'i'and more apt to be changeable.' f' _" -.T;'..-’ -

o : * U o | oL

;Conclusions' —_—

In-general, this:explorationvshowedwthat_the%ﬁelected«teacher character-

'.fscores.. There are obviously‘other variables,both student and teacher,that )

n’
t

tould be used in. predicting. The reader is cautioned against generalizing

'”these results to other fields because science teachers and classes have«been .

-t

o ’ ' ' 4,7 . - ;\'
.shown to‘differ,from teachers and classes.in.other areas._ .

3

|

PR

: 3i$tié$‘accounted.for-one-fifth‘tO'one-third of-the total variance’in-student -
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What are the[implications for teacher educatofs’ ‘l) They need ‘to

"determine how to instill a desire for self improvement in their students.

- The new teacheis should be proud of their profession and want t6 succeed at

.pattern that th new teachers will impose .on their classes. Qlassrooms' f‘ -

-:4it.f 2) ‘They need to consider the importance of the type of organizatlonal

should be goal irected but not too strict. 3) They need to insure that

Y

_»their students have an adequate background in their specif1c field along

»»to investigate

with a basic understanding of the underlying processes of : science\

fied First, of course, similar investigations gould be completed for

/ .
'.other academ1c areas. Because these science teacher characteristics have

‘ause—effect relationships.4 For.example, science student

| . o - . - R

gain scores on- achievement and attitude measures in high and low goal

-

LY

directed or formal classes could be compared through the use of F tests.
Although teacher SPI score was shown to be related to student outc0mes, its

-

relationship seems to be confounded with a class effect. Possible

RN

differences between the various science classes and their teachers

knowledge of science processes should

Because the most consistent result was

self improvement with student outcomes, classes with teachers of different

professional ambition levels should ‘be compared and the various components

v

”?.._ that make up - this variable should be investigated individually

e R ) . .\ .

o . . -

g Some areas in- which further research might be profitable can§be 1denti~

he relaﬁionship of teacher deSire for :

T
L
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