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In the past two decades, much of the research on teacher effectiveness
has concentrated on identifying what teachers can do to promote student achieve-
ment. The assumption underlying this research is that it is possible to identify
variables that could be used to predict teaching effectiveness in general.
By improving the teacher's skills on these selected variables, it has been assumed
that one could improve the general educational program for all students. Yet,
recent reviews of this research suggest that this view is too simplistic since there
are few consistent findings (Rosenshine, 1971; Heath and Nielson, 1974) and very
1ittle that can be used to help teachers decide what course of action they should
follow in the classroom (Dunkin and Biddle, 1974).
These research contradictions seem due, in part, to two factors. First,
many investigators have failed to qualify their findings based on the context
of their studies. Fourth grade mathematics is clearly different than high
schoo] English, and one would suspect that effective teaching strategies would
not be the same across both contexts. Secondly, many reséarchers have ignored
the existEHCé of interactions among teacher characteristics, student character-
istics and instructional strategies (Aptitude-Treatment-Interactions). It may
be that neither the same instructional strategy nor any combination of teacher
characteristics will prove to be optimal for all types of students. Treating
all students alike in the research design may obscure important differential
effects of teachers and instruétiana1 delivery systems on the achievement of
different types of students (See Cronback and Snow, 1977, for a review of ATI studies).
Recently, however, researchers have begun to design studies to focus specif-
jcally on interactions between students and teachers, and/or students and
instructional programs. Some investigators have concentrated on searching
for interactions between a single student trait (e.g., dependence/independence)
and various treatment programs, while others (Cummingham, 1975; Bennett, 1976;

and Solomon and Kendall, 1976) have formed student and teacher types based on their




similarity across a number of traits. This latter procedure is an attempt to

avoid the artificiality of either treating the trait as an isolated variable
(ignoring possible joint or confounding effects of gther variables) or of attempting
to account for the simultaneous effects of numeréﬁéjvariabies.

In addition to an increasing interest in student interactive efFecté, there
have been additional efforts to specify and examine teacher effectiveness in defined
contexts (e.g., first grade reading). Furthermore, attempts have been made}ta
insure that relatively effective and ineffective teachers are included in study
samples (See for example Good and Grouws, 1977; Brophy and Everston, 1976;

McDonald, 1976; Berliner and Tikunoff, 1976).

In particular, sustained work at the fourth grade level in mathematics
(Good and Grouws, 1975, 1977) has yielded a set of dinstructional behaviors that
appears to differentiate more and less effective mathematics teachers. Furthermore,
an explicit instructional model has been developed from this naturalistic program
of research (Good et al., 1977). However, effectiveness in this program or research
has been defined as average classroom growth. It is conceivable that the instruc-
tiona)l model alone or in combination with various teacher characteristics could
have important differential effects on different types of students. One purpose
~ of this study was to test that possibility.

The second purpose was to further the ATI paradigm by combining the two
approaches typically employed (student type interacting with teacher type and
student type interacting with the instructional program) into a three-way model
which simyltaneously examined interactions among teacher types, student types and

the jnstruyctional program.
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METHOD

Thirty-nine fourth grade mathematics teachers who volunteered from
a large southwestern school district were included in this study. Most of
the volunteer teachers came from low SES schools. There were 68 sections of
math taught by 39 teachers in 28 different schools. Twenty-five of the
teachers had at least two years of experience teaching mathematics, and 14
had more than five years of experience. A1l of the teachers had taught in
elementary schools, although not necessarily math, for at least three years.

Schools were used as the units for assignment to either the experimental
or control conditions. All teachers at a particular school were assigned to the
same treatment condition, either experimental or control, thus reducing
possible confounding of the treatment and control conditions.

INSTRUMENTAT ION

Student Measures

To develop student typ@]ugies, an qinstrument (Attitude Inventory) was
developed to assess various student attitudes which might interact with key
features of the treatment program, definable teacher characteristics, and/or
c¢lassroom procedures.

Two pilot tests of the instrument utﬁ]izing low SES students were under-
taken. Items that showed 1ittle variation, 1ittle stability, or caused student
confusion were dropped or modified. The final instrument consisted of 37
true-false questions and seven subscales. Operational definitions of the

subscales follow.
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1. Mental Computations - a student's self report of his like/dislike of

doing mental computations independent of pencil and paper mnemonic
devices.

2. Conscientiousness - a student's self report of his conscientiousness,

such as completion of homework, keeping track of papers, and
remembering what to do.

3. Choice - a student's self report of his preference for choice in his
assignments and activities in math class.

Dependence - a student's self report of his dependence on the teacher

for initial structuring of the math lesson.

5. Other Orientation ~ a student's self report of his Tike/dislike of working

with other individuals to solve math problems.

6.  External Motivation - a student's self report of his dependence on

external forces (such as checking of papers) for motivation in
ma-th.
7. Misbehavior - a student's self report of the amount of trouble he

gets into in school.
two-week interval) to 62 students. The procedures for these two testing sessions
were jdentical to the administration procedures used in the main study. Written
instructions for administering the attitude inventory were given to each
teacher to control for individual teacher differences. Although the instrument
readability was determined by the Harris-Jacobson Readability Formula to be at
grade level 2.4, teachers were instructed to read the questions to the students to
overcome any' possible student reading difficulties. Stabi?ity coefficients were
calculated for each subscale (Cureton, 1958) and showed adequate two week test-
retest reliability (the lowest stability coefficient was 0.644). Internal éansistency
(KR-20) of the subscales was determined using the student data from the main study |

&




Table 1
Attitude Inventory Inter-5cale Correlations |

(Internal Reliabilities on Diagonal)
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-0.149
0.033
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0.193
=0.149
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and is reported in Table 1, along with the inter-scale correlations.

Teacher Measures

To obtain teachers' views of the characteristics, arganizatinn, and typical
activities of their classrooms, a questionnaire was developed (Teaching Style
Inventory). FEach item used in the questionnaire was selected because of its
relationship to factors that previous research had suggested to be relevant to
achievement in elementary mathematics. After numerous revisions and two pilot
tests, a final version was developed which contained 73 questions divided into
three sections. The first section contained 39 items assessing normal classroom
proceduras. Teachers were instructed to indicate where they would classify
their classroom on a continuous scale with regard to specific classroom practices
(amount of testing, emphasis on enjoyment, etc.). The second section, consisting
of ten items, gathered information concerning the teacher's opinions, interests,
and attitude regarding mathematics. The information was obtained by having teachers
indicate agreement or disagreement (using a five-point scale) with a number of
statements (e.g., "I feel I have a good sound background in mathematics; teaching
math makes me feel secure").

The 1as£ section asked the teacher, in a fill-in-the-blank format, for
specific quantifiable information, such as the number of days per week that he or
she taught math. This section also included several open-ended questions that
posed a particular instructional problem and asked teachers how they would resolve
the dilemma.

Seven subscales were derived from the inter-question correlation matrix:1

1. Need for Personal Control - the teacher's expressed need to be in full

control of the classroom events and rules

1Factar analysis was initially employed, however, the derived factors were difficult
to conceptually define, therefore, an alternate procedure to factor analysis was
employed. Questions were first grouped conceptually then submitted for reliability
analysis. (See Nunnally, 1967)



2. Need for Contextual Stability - the teacher's expressed need for
stability in the curriculum, classroom organization, and instructional
pattern.

3. Degree of Individualization - the degree to which children were

taught and evaluated as individuals

4, Degree of Abstractness - the degree to which the class was taught

using abstract concepts or taught employing techniques or materials
with which the students had Tittle familiarity

5. Degree of Security - the degree to which the teacher felt comfortable

and secure about her ability to teach math

erience - the total number of years the elementary school teaching

Exp

[w3]
w

experience plus the number of years of experience teachirn fourth
grade mathematics.
7.  Education - the total number of credit hours fn mathematics plus the
number of graduate credit hours +
Internal consisténcy estimates of these subscales were deteémined'in a manner
analogous to the procedures employed with the attitude inventory instrument.
Reliability results for five of the subscales as well as all interscale correlations
are presented in Table 2. Since subscales six and seven were continuous in nature
and represented factual information rather than opinions, calculation of reliability
was precluded.

Dependent Variable

The blue level four ES mathematics subtest of the SRA Achievement Test
series was the outcome measure, as well as the covariate (same test administered
immediately preceding the experimental phase of the Etudy); The test included
40 multiple choice items dealing with various topics traditionally covered in
elementary math classes. The within-grade reliabilities (KR-20) was reported higher

than 0.90.



Table 2

Teaching Style Inventory Inter-Scale Correlations
(Internal Reldabilities on Diagonal)

Subscale
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| A major criticism of using standardized tests as the outcome measure
is that they may lack content validity if there is no relationship between what
is "taught" and what is "tested" (Gall, 1973). To establish content validity,
each teacher's lesson plan was examined to see how closely the material covered
matched the content tested on the SRA Achievement Test. Results of the examinhation
revealed that all the teachers had covered most of the mathematics material that
the SRA achievement te5fedi Additionally, the experimental and control teachers
had covered roughly the same material, and thus, were approximately equal in terms
of teaching the material that the SRA test covered. Hence, there existed no
apparent interaction between the treatment condition (experimental and control)
and the content coverage of the SRA Achievement Test.

Observation System

To insure that the treatment was implemented, an observation system was employed.
Four trained coders observed each teacher at least five times. The process measures

used were essentially those utilized by Good and Grouws (1975) in a study of process-

product relationships in fourth grade mathematics classrooms. Four basic sets of
information were gathered. First, time measures were taken to describe how instruc-

tional time was utilized, Secondly, low inference descriptions of student-teacher
interaction patterns were gathered using the Brophy-Good Dyadic System (1970).
Thirdly, high inference data were obtained by use of variables drawn from the works
of Emer (1973) and Kounin (1970). Finally, checklists were used to describe

math materials, assignments, and pacing information.

Treatnent |

The treatment program was basically derived from earlier naturalistic research
conducted by Good and Grouws (1975, 1977). They identified fourth grade teachers

who consistently were more or less effective in obtaining mathematics achieve-

B g .
e A B e o s

ment. Observation in these classrooms produced a set of behaviors that con-

sistently separated more and less effective teachers. In the present study, the
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natuera listic f4nd-ings From Good ard Growws (1975, 1977) were integrated with the
recent research of others and transiated into an imstructional program (see Good
and Grouwws, et al., 1977 #or a more detailed description). The treatment program

basically encouraged teachers to make s-ix adFys themts in their dinstructional

patterns.

1. Development - to devote approximataly one-half of the
mathematics class per fod (about 20 pni utes) toward developing
conceptual understand ing of mathemati ¢s

| 2.  Homework - to azsi gn and grade problems £ be completed by the

students at hone

3. Pracess/Product (uestions - to ask more questions calling for

knowl edge of a specif-ic "fact'' such as the answer to a particular
mathematical problen {product questiom) and fewer questions
asSes sing understanding (process qu.estiorns)

4. Seatwork - to allow omly 10-15 minu tes per day for practice

a. on task - proyiding uninterrupt ed successful practice

—_ b, maomentun - keeping the students worki ng

¢. alerting - Tetting the students krmow they will be held
accountable
d. accountability - aclual checking of students' work

5.  Review/Maintenance - £o conduct regmiar y-eview sessions once every

week for one-hal f of £he math period and once each month for the full
mathemat ics period
6. Pace - to cirefully cons-ider the rate in which material is covered

and increase the pace if possible

13




Procedure for the Study

In the early part of September, 1977, the 39 fourth grade mathematics
teachers, who volunteered to participate in the study, attended an dnservice
. workshop. During the workshop, the teachers filled out a questio maire regarding
their styles of teaching mathematics (Teaching Style Invyentory ). ATl teachers
were told that al ;thc)ugh the experimental program was expected to work, the progrim
was based on correlational research, and the project was a test of these ideas.

Teachers in the experimental group were given an sxplanation of the treytnent
program and a 45-page manual é]’@ng with instruction to read it and beg in to plan
for implementation. Control teachers were told to teach as they norma 11y woyld
and that they would not get the details of the program ur"lt_jfi‘l?ebr*uafy.

Importantly, a deliberate effort was made to create a strong Hawt hoyne
effect in the control group to maximize confidence 1:} beTiewing that any
subsequent differences between experimental and control groups woul d be due
to program differences, not motivational differences. Given that control teEf;ﬁers
knew that the research was designed to improve student achievment, that the schopl
district was interested in the research, and that they were being observed and
would receive feedback, it appears reasonable to assume that a strong Hawthorme
effect for the control teachers was c;r-eatéd; This was subsequently verified by
the SRA post-test information that shows that the contro teachers' students’
achievement had grown seven months during only four months of ther program.

For the next fifteen weeks, the coders observed and recordec classroom
événtg in a1l 39 teachers' classrooms. Observations were approxtnately equally.
spaced although some adjustments were necessitated by ph;/s*ica‘i(rést;ﬁc:‘eians
including illnesses, assemblies, distances between schwols, etc. Observation

was terminated, and the post SRA Achievment Test was adnni stered in mrid -Decenber.




Statistical Methods of Analysis

Cluster Analywsis (rﬁé‘I\;Si 1976), a multivariate procedure, was selected
to group student and teachers into types that were maximally similar within
types, but maximadly different between types. Teachers were clustered into types
- based on £he Tikeness of their responses on the subscales of the Teaching Style
Invenntory, Because of the wide range of their responses on the subscales, the
scores For each teicher were standardized (mean = O and. S.D. =1) before they
were entey-ed into the cluster program. This prevented one subscale fmm exerting
indye imfluence on £he resultant clusters.

Sinte the rumber of students in this study far exceeded the maxiwum number
of observations that can be gr‘cuﬁed using any computer clustering program, a
procedure suggested by Overall and Klott (1972) was employed. The algorithm
ca1ls for the clustering of random subsamples, subsequently followed by a clustering
of the Clusters.

A cmputerized randorm number generator (SAS, 19?6‘)‘ '&éswemphyed to produce
ten yancon subsanples from the total sample of students (N=1097). Variables
entered into the clustering procedures included those seven attitude factors derived
fron the attitude imventory plus student sex and the pre-SRA math achievement
score. The initial cluster analysis produced a total of 50 student clusters. The
50 cJusters were then entered "Qi‘nte» a second order cluster analysis using within-
clustger neans on the various components.

MiTti ple-regression analysis (SAS, 1976) was used to remove the pre-math
achievement effect on the criterion variable prior to further analysis. The
criterion for- student suceess was defined as the di fference between the observed
and predliicted scores o the SRA Mathematics Achievement Test.

Sirace the data fu’]‘Fﬁled the necessary assumptions, three-way:an'aTysis of
yarignce (SAS, 1976) was used to investigate the separate and joint effects of the

15
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Tahle 3

student Types Based on the Cluster Analysis: Neans, Staidard
Deviations and F Ratios for Cluster Conponents
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independent variables on the outcome measure. The residual scores on the SRA
" Mathematics Achievement Test served as the dependent variable, while student type,
teacher type and treatment type constituted the independent variabies.
Student Types o

The cluster analysis procedure described above resulted in four distinct
student typologies. The cluster profiles composed of the component measures and
standard deviations are included in Table 3, as are the F ratios, indicating the
degree to which each component differentiates the cluster or student typology.
Student typology profiles, which are based on standard scareé on each of the
components, are presented in Figure 1. ‘Descriptions of the four student typologies
follow. | |
Student Type One

Students in this cluster scored slightly below the average on prior math
achievement. They displayed an average conscientiousness in completion of papers
and assignments and needed only moderate adult encouragement to complete their
work. Behavioral prablems were reported as moderately low in frequency. In
“general, type one students could be classified as "typical” in most respects.
The key characteristic that distinguishes type one students from all other types
is that they appear to be very dependent on the teacher for direction and guidance.
Their scores, for instance, on dependence (most dependent of all student types) and
choice (prefer little.choice) are clear indicators of dependency. Additional
support for the dependency label is the finding that these students dislike mental
computations (where they are asked to do calculations on their owhd. This typology
appears to represent children who are average in most respects except for their
dependency on the teacher for direction and structure. Student typology- one has

been labeled dependent.
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Student Type Two

~ Students in this typology scored considerably above average on prior
math achievement. They tended to score about average on mental computations,
conscientiousness, dependency and other orientation. Scores on the choice
(high) and external motivation (low) scales indicated that students in typology
two might be classified as independent. Their scores on the behavior scale
indicated these students are the most frequent behavioral problems of the
four student types. This seems to mesh with the independent label, as one
could expect students who are slightly unconventional and who 1ike a wide latitude
of choice to clash with a teacher's idea of a well-behaved class. The moderate,
_although below average, score on the dependence scale is somewhat puzzling. It
especially affected by a teacher holding them accountable (i.e., by saying, "I'11
chéck this work at the end of the period."), they seemingly still rely on the teacher

to provide initial structuring of the lesson. Student typology two has been

labeled iﬁde*gﬁdentiz

Student Type Three

Clearly the most salient feature of students in typology three is their
extremely low prior math achievement. Scores on the other scales refiect what
one would expect from low achievers: Tow conscientiousness, low on teacher
structuring dependence, low on other orientation, high on need for -external
encouragement to finish their work, and above average on behavioral problems.

Whether those traits cause, occur simultaneously, or are a result of low achievement

2Indeperndent here refers to a behavioral preference to work alone and
does not assume that the student has the concomitant skills necessary for
working individually successfully. éfi,



is unknown. They do, howeyer, appear to cluster together very nicely. Students
in typology three appear tc'Ee somewhat withdrawn from the main flow of classroom
life. For instance, they dq not Tike to work with other children, nor do they
especially depend on the teacher for structure. Their highxpreferenﬁe for choice
is possibly an attempt to avoid problems or situations that might be aversive,
since they would 1ikely fail most academic tasks that the teacher might afford.

Student typology three has been labeled low achievement-withdrawn.

Student Type Four

Students constituting typology four are opposite in almost all traits from
type three students. They are very high achievers who are conscientious, other
oriented, require little external motivation to complete assignments, Tike to
work problems in their heads, are infrequent behayioral broblems and are more
1ikely to be boys than girls. Interestingly, type four students scored the Towest
on the choice scale. This may be due to their task orientation in which they
perceive the teacher as Teader of instruction. Student choice on tasks would tend

to delay the completion of the job. Student typology four has been labeled

Teacher Types

Four teacher typologies emerged from the clustering procedure. The cluster
profiles composed of the component means and standard deviations are included in
Table 4, as are the F ratios, which indicate the degree to which each component
differentiates the clusters. Teacher typology profiles are based on standardized
scores are presented in Figure 2. Description of the four teacher types follow.

Teacher Type One

and have 1ittle education beyond the bachelor's degree. They desired a moderate

22



degree of contextual stability in their classrooms and tended to present materiél
in a non-abstract manner. Scores on need for personal control and degree of
iﬁdividuaTizatian were about average. They reported that they feel reasonably
secure teachiny mathematics. Teachers in typology one have been labeled less

experienced/less educated.

Teacher Type Two

Type two teachers tended to have extensive teaching experience but had taken
only a moderate amount of coursework beyond the bachelor's level. It appears
that type two teachers have taken coursework needed to progress on the salary
schedule but few, if any, add{tiaﬂa? graduate hours. Teachers in typology two
scored Tow on degree of individualization and degree of security in teaching math.
They scored moderate on the other scales (need for personal contfaig need for
contextual stability) with the exception of the degree of abstractness where they
indicated they present material in a slightly more abstract fashion. Teachers

in typology two have been labeled experienced/unsure.

Teacher Type Three

Four qualities (need for personal control, degree of abstractness, amount of
education, and degree of security) separated type three teachers from the remaining
typologies. They reported a high degree of need for personal control of classroom
rules, regulations, and instructional events. This feeling of personal control
plus a high level of education may account for the higﬁ degree of security in
teaching math that this typology reported. Interestingly, type three also reported :
the Towest degree of abstractness in their teaching approach. One might expectAjusti
the oppostie, that is, the more education a teacher has the more 1ikely he or she -
would teach from a more theoretical or abstract point of view. A rival hypothesis, .

however, is that because of the high education level and thus increased knowledge
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Table 4

Teacher Tynologies Basedian the Cluster Analysis: Means, Standard
Deviations and F Ratios for Cluster Components
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of the subject, the teacher might be able to dissect mathematics into easily under-
standable units and interlink those units into less abstract, but more meaningful

Tessons. Typology three teachers have been labeled educated-secure.

Typology Type Four

Typology four teachers portrayed characteristics typically associated with
individualization. They had a ]éw need for personal control and contextual
stability, and they frequently allowed students to set classroom rules, assignments,
and furniture pTacement, and the general direction of instruction. Of the four
typologies, only type four teachers reported any degree of individualization in
their classrooms. They also reported that they teach math more abstractly, with
more emphasis on theory and less on "consumer skills." The experience aﬁd educational
levels of type four teachers were below average, as was their securityvin

math. Teachers in typology four have been labeled individualized.

Fidelity of Treatment Implementation

To assess the degree of implementation of the experimental treatment,
coders collected Tow inference data concérning the presence, absence, or duration
of specific instructional events outlined in the treatment. Although data
gathered were low inference in nature, and thus not very susceptible to intercoder
disagreement or drift, intercoder reliabilities for each coded category were
determined and found to be good (90% or better agreement for each category). To
derive a single measure representing overall implementation, a numerical score
(based on the observational data) was calculated. The implementation scores for
the experimental treatment and control, as well as the means and standard deviations,
are presented in Table 5. Results of the analysis of variance comparing control and
experimental teachers presented in Table 6 clearly indicate that the experimental

teachers exhibited more of the treatment behaviors than did the control teachers.




Table §
Means and Standard Deviation for the Implementation Scores

Treatment ‘Standard
Condition N Mean Deviation Minimum  Maximum

Experimental .20 9.06 1.35 7.45 12,44
Control 19 7.89 2.02 5.11 12.67

Tabhle 6

Analysis of Variance between Experimental Treatment and
Control Treatment Teachers' Implementation Scores

Source df MS F Probability

Treatment . © a . ,
Condition 1 13.28 4,53 0.0400

Error 37 - 2,93
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Main and Interaction Effects

An analysis of variance procedure was used to test the statistical properties
of the 4x4x2 factorial design. As can be seen from Table 8, all main and inter-
action effects among and between teacher types, student types and treatment types
(control or experimental) were significant although at different lcvels. To
determine the loci of the interaction effacts, simple main effects were calculated
and are reported in Table 9. The Newman-Keul multiple range test (adjusted for
unequal N's) was used to indicate which particular student/teacher, student/treatment,
or teacher/treafment pairings were causing the significant differences that were
found in the simple main effect analysis.

Examination of Tables 10-18 reveals where these significant interactions
occurred and can be summarized as follows:

1. Type one students (dependent) did significantly better with

type two (experienced/unsure) and type three (educated/secure)
teachers who were in the experimental treatment condition.

They did significantly poorer with type three (educated/secure)
teachers in the EéntrcT treatment.

2. Type two students’(independgnt) did significantly better with
type three (educated/secure) teachers and significantly poorer
with type four (individualized) teachers, both who were in the
experimental treatment condition.

3.  Type three students (Jow achievers) did significantly better with

type two (experienced/insecure) and type three (educated/secure)
teachers in the experimental treatment and poorest with type

three (educated/secure) in the control.

(]
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Teécher type four (individualized) did worst with student type

two (independent) in the experimental treatment condition.
Individualized teachers did not do significantly better with any
student type under either the treatment or control condition.

Teacher type three (educated/secure) did significantly better

with student type four (high achievers) in the control but

poorly with student types one (dependent) and three (Tow achievers),
both in the control condition.

Type one students (dependent), who are in the experimental treat-
ment, did best with teacher type two (experienced/unsure) and

worst with teacher type one (less experienced/less educated).

Type two students (independent) and type three students (low achievers),
who are in the experimental treatment did significantly better with
teacher types three (educated/secure) and two (experienced/unsure).
Independent students did poorly, on the other hand, with teacher type
one (less experienced/less educated) and four (individualized).

Type four students (high achievers) did not do so significantly better

under any teacher type.




Tahle 7

Nunber of Subjects, Means, and Standard Deviations for the Various Combinations
of Teacher Types and Student Types 1n the Control Treatment Condition

Studént Type
; ~, Low Achievers/ High Achievers/.
Dependent. . Independent  Withdrawn - Task Oriented

* Teacher Type

7l 3 58 e
" (), 95 ~0.62 40,93 -0,26
AT §.35 1,64 5,47

51 20 29 15
M 20,99 158 2.3
) 5,20 5,57 4,11 521

11 7 3
4,21 165 -4,30 4,
) 518 5,02 3,54 3

 Less Experience/
- Less Educetion -

" Experfenced/
" Unsure

- Educated/
. Secure

46 47 37 40
207 0 =048 1,85 1,14
) 5,11 5,76 4,40 5,25

 Individualized

L =N 2=
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Table 7 (continued)

Number of Subjects, Means, and Standard Deviations for the Various Combinations
of Teacher Types and Student Types in the Experimental Treatment Condition

.Studeﬁfnype )
Loy Achievers/ High Achievers/

Teacher Type | Dependent  Independent  Withdrawn  Task Orfented

30 13 8 5
0,72 =0,65 0,79 6,3
D 6.50 6,14 4.41 5.0

Less Experience/
less Education

Experienced/
Unsure

L Qe
g

- - .
. )
o S W o

Lk Lad Th

Educated/
. Secure

o ~A——-d
"
L
=
- L
- I
a3
.
fa
N Tl Tl

" Ihdividualized




Table 8

Analysis ervarianCE
Dependent Varjable--SRA Residual Score

Source o df 1S F  Probability

Treatment Condition 1202,90  41.16  0.0001

Student Type 148.84  5.00  0.0018
Teacher Type 313.04 10,71  0.0001
63,64  2.18  0.0876

129.08 4,42 0.0045

Treatment x Student Type
Treatment x Teacher Type
Student Type x Teacher Type 51.49 1.76 0.0711

70,92 2.43 0.0101

W OW W W oW W e

Treatment x Student Type X
Teacher Type

Error 945 29.22




Table 9

Results of the Simple Main Effect Analysis

Source

df

‘MS

F Probability

-"Student Type
at Teacher

Student Tyne
at Teacher

Student Type
at Teacher

- *. Student Type
at Teacher
Teacher Type
at Student

Teacher Type
at Student

Teacher Type
at Student

Teacher Type
at Student

Student Type

X Treatment Type
Type One

x Treatment Type
Type Two

.EITFeatmént Type
Type. Three

X Treatment Type
Type Four

x Treatment Type
Type One

x Treatment Type'
‘Type Two -

x Treatment Type
Type Three

% Treatment Type
Type Four

b TeaﬁheF.Type

_at Treatment Tyve One

Student Type

at Treatment Type Two

x Teacher Type

'3

9

54,96
42,36
79.16

115,08

141,01

168,81

184.43

44,56

80,12

- 1,91

1.29

2.90

4,11

4,62
5.23
7.06

1.56

2,46

1.06

0.1271
0.2764

0.0361

0.0072

0.0037

0.0019

0.0002

0. 1995

0.0097

0.3897
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Table 10

Neman-Keu] Multiple Range Test on Differences between Student Types Under the Experinental Treatment
and Control Treatment bhen Taught by Tyne Three Teachers (Educated/Secure)

Student Type-Treatment Type
4 High 2. fnde- 3, Lo 4 High 1 Depen- 2 Inde~ L Depen- 3, 1w

Achievers pendent Achievers Achievers dent in pendent  dent in  Achievers Critica

in Control in Exp, inExpo inEwp. Exp. in Control  Control in Control  Values

gl e
et Tge s W 3% 3 L% 28 L A0

4, High Achievers 4,37 0,42 091 L5119 6.02* 8,64 8.67
in Contral

2, Independent 3,95 0,49 109 156 5.60 §.22¢ 8,26%
in Experinental

3. Low Achievers 3,46 0,60 107 511 1.73* 1,76*

- in Experinental

4, High Achievers 2,86 0.47 4,51 1.13¢ 1.16%
in Experinental

1, Dependent 2,39 4,04 6.66* 6.69¥
In Experinentil ‘

1.6 | 26 8

2, Independent
| in Contral

L 0,03

1, Dependent
in Control

4,30

3, Low Achiavers
in Control




Table 11

Newman-Keu! Multiple Range Test on Differences between Student Tybes Under the Experinental Treatment

and Contro] Treatnent When Taught by Type Four Teachers (Individulized)

~ Student Type-Treatment Type
4, Migh 1, Depen- 3. low 4 High L le 2 Inde- 1, Depen- 2, Inde-
Achievers dent in  Achievers Achievers Achievers pendent dent fn pendent  [ritica
b, Exp. in B in Control in Control fn Control Control ~ in Exp,  Values

 Student Type- — A , . A

4, High Achievers L4 1,21 2,44 2,88 3.2 3.9 4,21 7,60%
in Experimental
7 R34
1, Dependent 0.17 117 1,61 2,02 2,60 2,9 6, 42%
~in Experimental ;
| R,z6,1

3, Low Achievers =100 0.4 0.8 L L B, 25%
- 1n Experimental :
RebS

b, High Achigvers -1 0.4 LM LY |
~ in Control ‘ :
| s

5 Lo Aehievers L% 06 0% 44
~1n Control
;

2. Independent 0,20 3T -
. in Control | B
’ B8 -

j—

Lt
A
b

1, Dependent 2,71 3,48
- n Contro]
Rbb

), Idependent, 6.2
in Experimental




Table 12

‘Mmﬂmmmm%mﬁﬂmWMMEMmewmmmwmﬂWWMMmmm
and Control Tredtuent llaving Type One Studenis (Dependent)

Teacher Type-Treatnent Type

2. Experts. Lles 1 less .2 Eerls ‘
enced/ 3, Edicated/ 4, Indi-  Exparienced/ Experfenced/ enced/ 4, Indte 3 Educated/
lswre - Secure  viduglized Less Education Less Education lnsure vidualized  Secure . Critical
b, nBp. . inbeo o Contrel  fa Control i Control i Control Values

- QTea:ﬁgr Type- . T B - =
.. Treatient Type Heans 129 2.39 0.17 0,02 0,95 0 -LlU AL 4,21

2, FxoeTenced/ ;
“ Unsure- n 4.9 1.90 4,124 5,01 6 24¥ 553 T S

Enerinental ‘ o
2 R252.65
3, Educated/ , : : '
- Secare in 2.3 2,2 31 334 3,63 5, 16* 6,66
~ Biperinenta] ' x oy
4, Individualized 0.17 0,89 112 1.4 24 4M '
~ 1n Experirental
, R

4=3.4E '

1, Less Exgerience/ ] _ )
* Less Education 0.2 ' 0,23 0,52 2,05 3,5

in Experirental ‘ E
R5i3.70

1, Less Experfenced/ o , K -
Less Education <095 ‘ 0,9 1.8 3.8
fn Control _
, E6=3.86

2, Exserienced/ .
Unsure -1, 1,03 3.0
in Contral ‘
4, Tndividualized 2.0 140

in Control

3, Educeted/Secure 4,77
in Control




Table 13

@mmmmmm%mﬁgmwmmﬁmmﬂmwnwmwmﬁmmmﬂmmm
and Contral Treatment Having Type o Students (Independent) ,

Teacher Type-Treatment Type
2. Experis 1, Less 1, less 2, Experi-

3 fuated] oced)  Exoerlencel Eaperfence/ enced/ 3 Educated/ & Indi- A, Indi-
Socre Usire  Less Education Less Education Unsure  Secwre  vidualized  vidua] ized
g, nbxp  inCotrel  inBpn Control in Control ~ in Control

in Exp.

Critfal -

Teacher Type- , '
TreatmengiType Heans 3.9 33 «0,62 =(,65 -0,99 -1,6 2,48 «6,29

Secure 3.9 0.62 4,57 4,60 4.9 5,60* b 1020¢

" in Experinental
2 Experienced/ _ , _ _
Unsure 3.3 3.95 R 4,3 4,98 5,02 9,58
in Experimental

[

0,62 0.03 0.37 103 1B 5,63

1, Less Experienced/
Less Education 0,65
in Experimental

0.3 1,00 1,83 5.60*

2, Experienced/ : } _ -
Unsure R 0,66 14 5.26%
in Contro]

3, Educated/Secure «1,65 0.83 4,60%
in Control

4, Individualized «2,08 377
in Control '

4, Tndividuslized «6.25
in Experinental

by

3

E454.93‘

L g

C Valugs

j306

Lol

LR

#p<0.,05




Table 14
Nmm%mmmm&mﬂgmwﬁmmﬁ@mmmmemMEWMMWMMﬂmmmt
mdmwmﬁMmﬁmm@wEmmSMmﬁﬂmmeé

Teacer Type-

“Treatmnt Tyge

Teacher Type-Treatment Type
1, Less 1, Less
Experience/  Experfence/ . _
enced 3, Educated/  Less Less 4, Tndi=  enced/ |
lure  Secure  Education  Education vidualized - Unsure vidyalized

inBxp. i Brp. 0 BN in Exp, infup.  in Control . in Contro]

2, Experi- 2, Experi-

4, Indi- 3, Educated/

Secure
in-Control -

(ritical -
- Vil

I

18 L

4.68 3.46 0.79 -0.93 -1,00

4,3

2, Eupericncad/
lngure i
Experianial

3, Educated/Secure

~in Exgerivental

1, Less Experienced/
. Less Education.
in Experinental

1, Less Experienced/

Legs Education

~in Contrel

4, Individalized
in Exgerinental

2, Exnerienced/

Unsare
_in Contro]

4, Tndividualized
~in Centrol

-1, Educated/Secure
in Control.

4,68 1.2 3,89 5.61* 5.66* 5.26% 5,53

3,06 2,674 1,38 4,06+ 5,00 531"

0.79 0.1 1.78 R 2,64

0,65

0,58 0,85

0.73

8,38

7,76+
5,194

3

O

R

Redld

4

RASH

243 .y




Table 15

o 'N:eﬁﬁanakeuIM_ultip‘l on Dire
o " Type One Students (Dependent

o Range Test on Differences between Teach
) {n the Experinenta] Treatment

or :Types Hhen Teaching

2, Exper{=

enced/ 3, Educated/
Unsure  Secure

BN R X 0,17

R Teacher Type |

4, Indivie

1, Less
_ Experienced/
diglized Less Education  Values

(.72

Critieal

| Teacher Type

s

e

Experien'ced/“ 4,29
.Unsure .

P

1y Less Expertenced] ]
- Less Education

1,0

4, 12%

Y3

-gE-




Table 16 ‘
- Newman=Keu! Huttple Rnge Test on Differences between Teacher Types When Teacking
- Yype Tho Students (Independent) in the Experinental Treatnent

 Teacher e

Secre Unsure Less Education dualized — Values
6,5

L

Tt ol 38 B 0B

-3, Fducated/ A% 0,62 4,60% 10,20%
~ Secure | . | .
| . i Rz=3.68 .
2, Experenced/ 4R 3,980 406 '
. Unsure , -
| S = 'R3=4.40

"1, Less Experfenced/ 065 - R N
Less Education A -
| : | - hehdt

V3, Individualized 605

3 Eduéated/ enced/  Ewerienced/ 4, Indivi~  Oritical

e
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| Nomanskeu? Mt

0 Type Three Students
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Table 17

ces betieen Teacher Types When Teaching
(Low Achfevers) fn the Experinental Treatnent

Teacher Type

lleans

E.
R—

TeacherType." o

2, Experds ], Less -

enced/ 3, Educated/ Experienced/ 4, Indivi-
Clnsyre Secure  Less Educated  dualized

166 346 0D 1,00

Critical
VaTues

2, Experfenced
 Unsure

3, Educated/
Secure

], Less Experfenced/
Less Education

4, Individualized

X

460

3.46
0.79

: '1;00

1.0 - 3,80 6, 60t
XY

1,79

R2=2.65

Rl 17

<005

—LE-




Table 18

f;zNewman—Keul Mu1t1ple Range Test on Differences between Teacher Types When Teach1
Type Feur Students (High Achievers) {n the Experimental Treatment :

L)

= i '".__i' - N __ N

. — _

Teacher Typé'_
1, Less 2, Experl= o L

Experienced/ enced/ 3. Educated/ 4, Ind fvie  Critical

Less Education Unsure  Seeure dualized ~Values'

.fﬁg;heﬁffvng__ o MNeans - 635 2,99 e LM

ess'Experiencedl 6,35 - a0 AL
ess Education | R
, Experlenced) 2,95 YRR N

.+ Unsure _ | IR

Y ' : L




-~ Discussion

The direct instruction model used in this study proved effective and .

Substantiated earlier reyiews of correlational research and the findings

6f other;;(éig.,'Rasenshine, 1977; Medley, 1977; Anderson, Evertson and Brophy,
in pPESS;egjﬂﬁm; 1976; Bennett, et al., 1976; and Crawford and Stallings, 1978).
The large maiﬁ effect produced by the experimental treatment in this study
lends support to the direct instruction paraﬁigm (see Good and Grouws, 1978,

and Good, in press, for a more detailed discussion of main effects), and to

the contention that teachers can and do make a difference in student learning

(Good, Biddie, and Brophy, 1975; Gage, 1978).

- The interactions among student type, teacher type and treatment type praduce
findings which also allow a meaningful interpretation. For instance, type three
(educated/secure) teachers were quite successful with dependent and low achieving
students wha were in the control treatment. On the other hand, they did best
with high achieving students in the control group. Type three teachers are
Tikely to be subject Qvientated,'thus Tife?y to place more emphasis on accomplishment
than social concerns; therefore, this finding seems reasonable. Low achieving
students are 1ikely to get lost in an environment that stresses achievement
without lesson structure. Dependent students need more attention and specification
than they are 1ikely to get in an achievement-orientated environment. Interestingly,

as one would predict, low achievement and dependent students in the experimental

'treatment do significantly better. This is possibly due to the treatment's

emphasis on review (which increases exposure to coﬁtent), homework (which provides
needed practice), and increased structure (which reéssures, to some extent, depeﬁdentvv
children). -

~ Type. four teachers (individualized) were relatively ineffective with all
student types and especially with student type two (independent) in the experimehfaj

treatment and, to a lesser extent, type two students in the control. Altﬁough'
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this finding may seem contrary to "conventional wisdom," it is not. Student

type two was labeled as behaviorally independent, but it does not follow that
independent students can effectively structure their time to meet goals set by

the teacher. They are just as 1ikely to direct their attention and efforts to
non-teacher-sanctioned events. A clear indication of this possible non-academic
orientation is the relatively high degree of behavioral problens reported by
independent students. Type foure (-individual ized) teachers may allow much latitude
in choice, and it becones dysfun ctioral, especially for studeﬁts who are likely to
"take advantage" of the situation.

Type one students (dependent) do best with type tvo teackers (experienced/
unsure) in the experimental trea tment condition and, to a 1esser extent type
three teachers (educated/secure) also in the experimental treatment condition.
0n the other hand, they do poorest with type three teachers (educated/secure)
in the control group. The relat ionship between student type one and teacher type
three has been discussed p'r*e:.v*iou sly, however, the discovery that experienced/
unsure teachers in the experimental treatment do best with dependent students is
new. This finding seems to add support to those who advocate matching students
and teachers on the basis of their similarity of characteristic (See Cronback
and Snow, 1977). It would seem matural that a symbiot-ic relationship would
deyelop between a teacher who lacks security in teachimg math and a student who
needs teacher support.

Unsure teachers also seem to benefit extensiveiy -from the experimentai
treatment program. Apparently, the structured progiram pr*o'vi‘des' these teachers
with the direction tﬁe_y Tacked amd for which, perhaps, they were‘searchiﬁg.
Interestingly, experienced/unsure teachers did consistently better in the
experimental treatment, regardless of the student type they taugh\i

Type two students (independent) do best with type three teacher;s (educated/

secure) in the experimental treatment whereas, they do very poorly with type
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four (individualized) in the experimental treatment condition. The rationale for
the poor performance of type two students (independent) when paired with type four
teachefs (individualized) in the experimental treatment seems to stem from a lack
of student academic involvement, due to poor implementation of the program by
these teachers.

The explanation of why independent students do best with educated/secure
teachers in the experimental treatment seems to correspond nicely with the academic
involvement hypothesis suggested above. Since independent students are less
conforming to teacher expectations and sanctions, it is clear that they need
firm encouragement to stay on task as defined by the teacher. (learly, teacher
type three (educated/secure) would be 1ikely to provide such task direction and,
therefore, do better with independent students. The experimental treatment serves
to further enhance this task emphasis.

The last teacher type by treatment type interaction that was significant
occurred with type three students (low achievers). Students in type three (Tow
achievers) do substantially better with teacher types two (experienced/insecure)
and type three (educated/secure), in the experimental treatment. Conversely, they
do the poorest with ty?e three teachers in the control treatment. The relationship
between teacher type three and student type three has been previously discussed.

* The new finding that lTow achievers do best with type two teachers (experienced/
'unsurei{jn the experimental treatment again seems to support the idea of matching
studént;teacher characteristics for optimal growth. -In this case, the mafchgd
characteristic would be insecurity in mathematics. However, simple matching does
na£ entirely portray the picture, otherwise, teacher type two (experjenced/unsure)
in the control condition would also produce iarge student gains. The fact that
little gain resulted indicates the mediating effect of the experimental treatment.
Seemingly, the increased structure and direction afforded by the experimental

treatment has a positive effect on both the teacher and the student. The student
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probably benefits most from the increased practice and review session, while
the teacher benefits from the increased direction that comes from greater
organization.

One of the more interesting findings of this study was the interactions

_ between teacher type and treatment type. There exists a strong teacher effect

in the treatment condition that is not found <in the control sample. This inter-
action occurs for type two (experience/unsure) and three (educated/secure) teachers
but not for teacher types one and four. An examination of the mean impTngntatTOﬂ
scores for the teacher types in the treatment group revealed that teacher types

two and three significantly implemented more of the treatment behaviors fhan did
teachers types 1 and IV (Means: Type 1 = 8.48, Type 2 = 9.82, Type 3 = 9. 54

Type 4 = 8.25). The data collectively suggest that teachers who jmplement the
treatment get good results, yet, some teacher types choose to use more of the facets
of the program than other teacher types.

Since people will more 1ikely adopt and internalize ideas that are §gnsonant
with their existing belief system one could predict that teachers who already
believed in a direct instructional model, as called for in the experimental treatment
program, or teachers who were unsure using their present instructional strategies
would be more likely to implement the experimental treatment program if requested
to do so. Thus, for example, teacher type three (educated/secure) in this study,
who indicated they teach in a more direct manner, would be more likely to emp]ay
t@e experimental treatment program than teacher type four who prefer to teaﬁu
using an individualized model. Similarly, teacher type two (experienced/unsure)
would probably enhance the treatment because it resenbles the "old" method of
teaching with which they are familiar, and because they indicate they are currently E
insecure teaching math in the present manner. Teacher type one (less experienced/

Jess educated), on the other hand, showed a high degree of security in teaching
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in the present manner, therefore, they would not be 1ikely to change without
additional and more specific training to show them how to change.

The reasons that some teacher types chose to use the experimental treatment
and others did not are important for future experimental studies. In particular,
if researchers or school officials were interested in maximizing student gain
but 1imited in resources and/or time, it would be beneficial to select teachers
who would interact with the treatment to produce the desired effect. Alternatively,
it would he desirable to explore ways to make the treatment more understandable
and meaningful to type I and type IV teachers who were found to implement the
treatment Jess in the present study.

Teachers can and do make a difference. Any attempt to design, test and
implement an instructional program must be cognizant of this fact (See Good,
Biddle and Brophy, 1975; and Gage, 1978, for a further discussion). |

The results of this study also lend support to the ATI paradigm. Inter-
actions between and among student, teacher and treatment types appear to be real
and important. There are some students who perform about as well under one type
of teacher as another, while others do better in thg experimental treatment and/or
with a particular teacher type. In general, resu1ts'frcm this study tend to
support the matching model theory (Hunt, 1968; Cunningham, 1976; and SoToman and
Kendall, 1976) which suggests that if student characteristics are matched with
similar program and teacher characteristics, achievement will be enhanced. (For
a more detailed discussion see Ebmeier, 1978).

The small sample size in some cells demands that ccng%dEﬁab1e caution be
exercised in any attempt to generalize the results of this study. In addition,
the reader must remember that the teacher and student data were gathered using
instruments that employed a self-reporting system, therefore, they may not
represent actual student dispostions or teacher chafacteristi:s, The long term
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stability of the student and teacher typologies are also unknown at this point
and if found to be unstable in future investigations would place additional
Timitation on this study.

Despite these limitations, however, the number and magnitude of the inter-
actjons %Dund in this study offer convincing evidence that interactions between
and among student types, teacher types and treatment types exert influence on
students-mathematics achievement. In addition, the present study substantiates
thel vaTue of the research methodology employed by Cunningham (1976), Solomon and
Kendall (1976) and Bennett (1975) and others who have moved from a unidimensional
to a multidimensional aptitude model. Although complexities do arise from such
a shift, they can be reduced by clustering teachers and students into groups
with similar characteristics. Once clustered, these teacher and student typologies
can be conceptually defined in terms of patterns éf behavior, which ultimately
make more sense than isolated behaviors. The scarcity of ATI findingé (Bracht,
1970) in previous research may have been due in part to this tendency to focus on
singie aptitude variables and ignore complex relationships among the other classroom
variables.

Further studies in this area probably need to make methodological adjustments
in two areas. First, the direct instruction treatment program utilized in this
reséarch needs to be modified such that teachers who are uncomfortable or who do
not understand some of the teaching requests can still accommodate them into
theﬁr teaching style. Although the results presented here lend support in fgvor
of the direct instruction's general effectivensss in increasing student mathematics
achievement, future studies need to include outcome measures in othersdiverse areas.

Secondly, future ATI studies of this nature need to verify by classroom
Dbséréaticns the existence of the derived student and other teacher typologies.

Although studies to date which placed students and teachers into typologies chiefly -
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by pen and paper instruments have found important results, it is useful to also
gather some clinical data from which explanatory theories could develop.

Although several studies have examined teacher type-student type inter-
actions they have generally employed different papu1ati@ns or measures. It,
thereford, seems useful in the immediate future to encourage exploratory studies
in this area even though they might be overlapping in nature. Eventua?ij an
integration of the different typologies must take place subsequently followed
by extensive vaTidation procedures. Researchers who have already conducted
exploratory studies similar to this one need to follow up their initial naturalistic
findings by moving to an experimental design whereby students are sejective]j

placed in classrooms which are thought to be advantageous.
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