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ABSTRACT 

The ultimate goal of education is to facilitate 

student learning and achi.evement. Instructional management 

offers one means of evaluating the impact of various teach

ing behaviors on student learning. Environmental variables 

also interact with instructional management variables to 

influence 'teacher behavior and student learning. 

It was the purpose of this study to evaluate the 

influence of instructional management and environmental 

variables on student achievement utilizing a causal model. 

Subjects included 430 elementary and junior high school 

students in grades four through eight. Multiple regression 

was utilized in establishing the path coefficients and 

standard errors of the explanatory variables effect on 

student achievement. 

Results of this study suggest that tea·cher educa

tion, teacher knowledge, student grade, classroom complexity 

and classroom mobility account for a large proportion of the 

total variance in the path model. Master's level teachers 

significantly affect both the teacher's knowledge of the 

~nstructional content mastered by the student and the 

student's achievement. The grade level of the student 

significantly affects the student's achievement. The 

xi 



teacher's knowledge affects student achievement at the 

p < .001 level. 
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CHAPTER 1 

INTRODUCTION 

The ultimate goal of education is to facilitate 

student learning and ·achievement. Since the turn of the 

century, descr.iptive studies have focused on a number of 

variables that develop student learning outcomes (Thompson, 

1915). Thompson concluded that the teacher is the key to 

efficient use of school time which leads to more effective 

pupil learning. In the last decade, numerous efforts have 

been made to link specific teacher characteristics or teach-

ing behaviors to student outcomes (Darling-Hammond, Wise, 

and Pease, 1983). These efforts have utilized primarily two 

philosophies in the research: (1) the process-product 

movement, and (2) ecological perspective. 

The most extensive process-produ~t study of teacher 

effectiveness was the Beginning Teacher Evaluation Study 

(BTES), conducted for the California's Commission for 

Teacher Preparation and Licensing. The purpose of this 

study was to identify generic teacher competencies and to 

evaluate teacher education programs (Powell, 1980). Whether 

" or not the BTES reached its goals is subject to debate. For 

a thorough review of the diversity of perspectives and 

1 



opinions on the BTES an.d its implication, see the National 

Institute of Education publication Time to Learn edited by 

c. Denham and A. Lieberman (1980). 

2 

A number of va-riables emerged from the BTES as 

having important outcomes on student achievement. The BTES 

found that differences in patterns of teaching performance 

contributed to learning (Darling-Hammond, Wise, and Pease, 

1983), but that these patterns may differ for grade level, 

subject area, and teaching context (McDonald and Elias, 

1976). 

Instructional management is proposed as one vehicle 

for increasing the amount of time students spend actively 

engaged in appropriate learning activities (see, e.g., 

Berliner, and Rosenshine, 1977). Wiley and Harnischefeger 

(1974) found that the amount of time students spend in 

school is related to their achievement, and others have 

found that time spent on academic subjects is related to 

achievement in those subject areas (Fisher, Berliner, Filby, 

Marliave, Cahen and Dishaw, 1980: Stallings, 1977). 

However, the strength and consistency of the relationship 

between time spent on a subject and achievement has been 

found to vary considerably (Gage, 1978). 

If, in fact, time-on-task positively affects 

achievement, then what are the variables relating to teach

ing behaviors that increase this amount of time? Rosenshine 
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(1979) refers to direct instruction as the answer. Direct 

instruction is influenced, however, by the classroom com-

position (e.g.,, small group, large group), the time spent on 

learning (e.g., length of school year, allocated instruction 

time, allocated time-on-task), the instructional process 

characterized by feedback and demonstration, the teacher's . ' 

knowledge of instructional content mastered by the student 

and expertise of the teacher including the teacher's educa-

tional level (Bergan, Feld and Schnaps, 1984). 

Instructional management offers one means of eval-

uating the impact of various teaching behaviors on pupil 

lea~ning. Th~re is, however, disagreement about which 

teaching behavio~s identify the construct of effective 

teaching. Centra and Potter (1980) stated that "student 

achievement is a£fected· by a considerable number of 

variables, of which teacher behavior is but one" (p. 287). 

The ecological perspective incorporates many 

organizational and social system variables that interact to 

influence teacher behavior and student learning (Anderson, 

1982). This perspective investigates reciprocal causality, 

particularly with respect to teacher and student behav.iors 

(Doyle, 1979). Dunkin and Doenau (1982) report that student 

~haracteristics, such as ethnicity, seem capable of influ

encing classroom interaction. Darling-Hammond, Wise, and 

Pease (1983) ~tate that the complexity of classroom life 
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calls for teaching responsive to environmental demands. 

Doyle (1979) cbntends that the process-product paradigm for 

research leads one to focus on isolating a set of effective 

teaching practices and that the ecological approach would 

call into question the very possibility of achieving that 

goal. Doyle's approach, which is naturalistic and focuses 

on interaction and adaptive responses, is consistent with 

the interactionistic view of teaching conceptualized by 

Brophy and Evertson (1976) as the ability .of a teacher to 

utilize a very large number of skills, tailoring behaviors 

in specific contexts and situations to the specific needs of 

the moment. A consideration of socioeconomic backgrounds, 

ethnicity of students, and the mobility rate within a class

room would all relate to the ecological perspective as 

influences that may impact student achievement. 

The purpose of this research was to investigate the 

relationship between instructional management, environmental 

variables, and student achievement. This investigation 

began with the analysis of a path structure. The path model 

was ~ivided primarily into three components. The first 

component included analyzing the effects of class size and 

the number of staff on instructional time. The second 

component examined the effects of instructional time, 

teacher education, complexity, and mobility on the teacher 

knowledge variable. This component led to an analysis of 
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the final portion of the path model. The final portion of 

the analysis examined the effects of teacher education, 

teacher knowledge, complexity, mobility, and grade on 

student achievement. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Instructional Management 

Mager (1970) wrote that a teacher is the conductor 
' 

of an educational orchestra whose main concern is the inte~ 

gration of the members of that orchestra to achieve a 

desired result. This poetic description of the aim of 

teaching is strikingly similar to Pascarella's (1981) 

description of a manager who is driven by the desire to 

achieve--to perform work through others, and to Koontz, 

O'Donnell and Weihrich's (1980) description of a manager's 

basic task as .that of designing and maintaining an envi-

ronment in which individuals can make their best con-

tributions to individual and group objectives. 

The word "manage" means to direct or control the use 

of; i.t comes from the Latin word, Manus, meaning hand. The 

most popular and enduring definition of a manager is getting 

the work done through· others. Teaching effectiveness is 

measured in part to the degree that work is done through 

others--through student achievement. Teachers are like 

6 



managers in that they conceptualize objectives, plan, 

direct, evaluate, and deal with the internal and external 

environment of the classroom. 

7 

Lortie (1975) observed that the teacher was 

expected to elicit work from students with effective 

management and control. Jackson (1968) remarked that "no 

educational goals are more immediate than those that concern 

the establishment and maintenance of student's absorption in 

the task at hand" (p. 85). 

In the early 1970's, research on the relationship 

between teaching and student learning was not optimistic 

(Shavelson and Dempsey-Atwood, 1976). Consistent con

clusions from the research on teaching were that teacher 

effects on student outcomes were unstable (Rosenshine, 

1970), most teaching ac.ts were unrelated to student outcomes 

(Heath and Nielson, 1974: Rosenshine and Furst, 1971), and 

that teaching acts themselves were capricious (Moon, 1971). 

In recent years, however, research on teaching and 

teachers as instructional managers has illuminated a number 

of variables that do impact on student achievement 

(Berliner, 1979~ Berliner, in press). The United States 

commission on Civil Rights (1973) described the core of the 

educational process as the interaction between teachers and 

students. They stated that information about teacher-student 

behaviors was essential to improving the quality of the 
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educational process. Gay (1975) stated that educational 

researchers agreed that teacher attitude and behavior played 

a significant role in student achievement. Berliner's (in 

press) recent work indicates that there is a strong cor

relation between teacher behavior and student achievement 

when there is a match of curriculum to desired outcomes and 

when students have sufficient opportunity to engage in on 

task behaviors. Erlich and Shavelson (1978), on the other 

hand, reported that correlations between measures of teacher 

behavior and student outcomes have been low, or non

replicable. They suggested, however, that the measurements 

have been inadequately examined or established so con

clusions about the relationship between measures of teacher 

behavior and student outcomes were premature. Instructional 

management then, may well be a tool whereby learning may 

proceed through curriculum that is logically and empirically 

linked to desired outcomes (Berliner, in press) and may 

provide useful information for a teacher to ma~e instruc

tional decisions (Bergan, Feld, and Schnaps, 1984). 

Five broad categories of factors that affect the 

attainment of instructional outcomes are described in a 

recent consultation manual designed for the Head Start 

Measures Battery by Bergan, Feld, and Schnaps (1984). They 

include: classroom composition, time spent on learning, the 
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instructional process, the content of instruction, and the 

expertise of the instructional pe·rsonnel. 

Classroom Composition 

Filby (1978) stated that in analyzing classroom 

structure the teacher must take into account the diversity 

of the class and devise a feasible system for organization 

using different settings (e.g., seat wo~k, group work) for 

different students in different content areas at different 

times during the day while keeping the whole system flexible 

as demands during the school ye~r change. The enormity of 

this task is obvious. 

Bergan, Feld, and Schnaps (1984) pointed out that 

classroom composition usually consists of three types: {1) 

" small groups: (2) entire class: anq (3) combined classes. 

These compositions may well change during the course of any 

given day. Variations in group size result from variations 

in classroom organization and as such may affect learning 

(Basche, 1980). Bergan, Feld, and Schnaps (1984) stated 

that, in general, small groups tend to provide a more 

favorable learning experience than large groups. Basche 

(1980) reported that when a class, as a whole, is comprised 

of a fairly small group learning is promoted to a greater 

extent than when children are organized into large groups, 

such as in combined classes. 
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The , roles and functions of classroom .personnel also 

vary with the classroom composition. Bergan, Feld, and 

Schnaps (19a4) stated that an analysis of personnel number 

and function under different classroom structures is 
-

important in determining the staff/child ratio and in 

assessing all the resources within a classroom that promote 

learning. 

Instructional Time 

In a 1980 publication of the National Institute of 

Education, a : major finding of Fisher, et al (1978) was that 

"The amount ~f time that teachers allocate to instruction in 

a particular curriculum content area is positively asso-

ciated with ~tudent learning in th~t content area" (p. 15). 

Bergan, Feld;7 and Schnaps (1984) pointed out, however, that 

the analysi• of the relationship between instructional time 

and learning is a complex task because of the number of 

different ti.me variables that may be related to learning. 

They divided 1. time variables into those that relate to school 

policy and apply across all classrooms in an instructional 

program, and~ those that relate to factors operating in the 

individual classroom. 

The ~ength of the instructional year is one policy 

variable tha.t affects time for learning across all class-

rooms in an instructional program (Bergan, Feld, and Schnaps 
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1984). Wiley (1974), in a re-analysis·of the Coleman report 

(1966), predicted that increasing the number of days in the 

school year by approximately 5 percent would lead to 

achievement increases of at least 8 percent and up to 16 

percent. Karweit (1976) also carried out a re-analysis of 

the Coleman report. Her results showed positive, but 

smaller, relationships between the quantity of school days 

and achievement than did the Wiley analysis. Bergan, Feld, 

and Schnaps (1984) rather sensibly noted that instructional 

programs which are in operation for a large number of days 

during the course of a year, compared to those.that operate 

for a small number of days, have more time available for 

learning. They pointed out that the issue of the number of 

days in a school year is significant to determining whether 

or not the length of the year provides an adequate amount of 

time to pursue the curriculum objectives of the program. If 

the length of year provides adequate time to accomplish 

program objectives than it is not an issue. If the length 

of year is not adequate than either the length of the school 

year or the program objectives needs to be altered. 

The length of the instructional day is another 

variable that affects learning across all classrooms in an , 
instructional program (Bergan, Feld, and Schnaps, 1984). 

· Wiley ( 1974) found that by increasing the hours of the 
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school day by only .5 percent led to substantial increases 

in student performance on achievement measures. 

The number of days that individual children are 

actually present to part.icipate in the learning activities 

is a third factor that needs to be considered in determining 

the effects of instructional time relative to achievement 

(Bergan, Feld, and Schnaps, 1984). Wiley (1974) found that 

increasing the averge attendance from 88 percent to 95 

percent would result in gains up to 23 percent on student 

achievement~ Bloom (1976) concluded from an analysis of 

about 20 studies that approximately 20 percent of the 

individual student's achievement is accounted for by this 

participation. A student can hardly participate if he is 

absent. The, amount of time that a student has avaiable for 

learning is ~everely curtailed by excessive absences. 

In Borg's (1980) analysis of the Beginning Teacher 

Evaluation Study, he determined that attendance rates, 

·length of school day and length of school year all have 

important effects on achievement and that allocated time is 

a powerful tool that teachers and administrators could use 

to increase pupil achievement. 

Factors operating in the individual classroom set

ting that relate to learning include allocated and on-task 
f 

time. These variables have been the focus of considerable 

research designed to identify teaching activities and 



classroom conditions that prom~te student achievement. 

(Berliner, in press: Borg, 1980; Fisher, et al., 1980; 

Karwelt and Slavin, 1982; Rosenshine, 1983). 

13 

Allocated time generally refers to the amount of 

time set aside for a structured learning activity related to 

a specific subject matter. Even though school districts or 

schools may prescribe explicitly how much time students are 

to spend on each subject each week or day, the fact of the 

matter is that only teachers make the final decision about 

alloca.ting time to subject matter (Berliner, in press). 

Borg (1980) found that ,the variability in allocated time was 

large for the BTES studies. Berliner (in press) stated that 

teachers show enormous variability in their decisions about 

how much time to spend on each curriculum area. Dishaw 1977 

(a) and Dishaw 1977 (b) reported variations in allocated 

minutes for mathematic instruction from 16 to 51 in second 

grade classes and from 20 to 73 minutes in 5th grade 

classes. Berliner (in press) pointed out that in general, 

teachers that allocate greater amounts of time to a content 

area have students that perform better in that content area. 

Borg '(1980) found a positive result between allocated time 

and achievement in both second and fifth grade classrooms. 

Khile allocated time accounts for some of the variance in 

student achievement, engaged time accounts for even more 

(Berliner, in press). 
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Engaged time is essentially synonymous to time-

on-task, or working on the task (Borg, 1980). Bloom (1974) 

reported that the measures of the amount of time the student 
\ 

spends directly on learning are highly predictive of the 

student's achievement. Bloom found that the correlations in 

fact,. accounted for about 60 percent of the achievement 

variance. Stallings and Kaskowitz (1974) found correlations 

rangi.ng from .3 to .6 between engaged time in reading and 

mathematics and achievement. Karweit and Slavin (1982) 

reported, however, that the effects of time-on-task on 

student achievement have been inconsistent across grade 

levels and subject matter. They accounted for this 

variability primarily to the difference in definitions of 

time-on-task and in observation schedules and procedures. 

Bergan, Feld, and Schnaps (1984) noted that children 
I 

are rarely engaged in activities to promote learning during 

the entire available period. Children are often involved in 

transitional activities. That is, the amount of time it 

takes them to move from one activity to another. So an 

analysis of allocated time. in an individual classroom needs 

to account for the total amount of time allocated to the 

subject matter, the teacher 1 s instructional time,· transi-

tional time and time-on-task. 
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The Instructional Process 

The instructional process involves a number of 

variables in which a ·teacher engages to promote learning. 

Bergan, Feld, and Schnaps (1984) and Berliner (in press) 

reported on several variables that have been correlated with 

student achievement. Berliner (in press) stated that no one 

set of behaviors adequately describe all the events in an 

effective teacher's classroom and that studies of classrooms 

revealed many ways to be effective. Bergan, Feld, and 

Schnaps (1984) discussed several variables which should be 

considered in analyzing the instructional process. 

A student's opportunity to observe a skill being 

performed correctly influences his learning (Bandura, 1977: 

Sulzer-Azaroff and Mayer, 1977). The extent to which 

teacher instruction includes demonstrations of skilled 

performance for the student is important in analyzing the 

instructional process (Bergan, Feld, and Schnaps 1984). A 

demonstration of skilled performance needs to include an 

explanation of the process· used to arrive at a correct 

response. It is the understanding of the process that 

eventuates in student achievement. Furthermore, students 

must have the opportunity to perform the skills that they 

tare attempting to learn (Bergan, Feld, and Schnaps, 1984)·. 

Fisher, et al., (1978) suggest that successful practice is 

particularly important to the thorough mastery of concepts 



and procedures. It is the thorough understanding of the 

process that allows children to discover new aspects of a 

skill (Bergan, Feld, and Schnaps, 1984). 

Feedback, relative to the adequacy of a student's 

performance is another important variable involved in the 

instructional process (Bergan, Feld, and Schnaps, 1984). 

Numerous studies have shown that feedback has a significant 

impact on skill acquisition (Barringer and Gholson, 1979). 

Feedback can take a number of forms including praise, 

corrective feedback, use of others' ideas and cri t.icism 

(Berliner, in press). 

The relati~nship between praise and achievement has 

been analyzed in dozens o~ studies (Gage and Berliner, 

1984). In most. cases. the studies show a positive effect. 

Praise or encouragement expressed by a teacher may have a 

significant influence on learning. Zimmerman and Rosenthal 
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(1974) stated that it is useful to tell a student what it is 

the teacher likes about what the child is doing, at the time 

the child is doing it. Berliner (in press) reported that 

the negative effect of praise is the result of two things: 

(1) that too much praise may result in a loss of the effec

tiveness of praise, and (2) that unless praise is contingent 
f. 

on the quality of the student's response, it is ineffective. 
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Bergan, Feld, and Schnaps (1984) stated that when 

feedback is used to indicate instances of incorrect per-

formance rather:·than when it is given for correct responses, 

learning is more rapid. They further state that feedback 

r.egarding incorrect responding allows the student to 

identify the types of mistakes being made and to correct 

them. Corrective feedback is most useful if it provides an 

opportunity for appropriate or acceptable responses. It 

should also be affectively neutral and should not be 

rendered in a pejorative manner (Bergan, Feld, and Schnaps 

1984: Berliner, in press). 

Another form of feedback is the use of other's 

ideas~ A teacher may acknowledge a student's response, 

summarize it, modify it, and apply or compare it to other 

situations (Berliner, in press). The acceptance and use of 

others' ideas has not only reinforcing or motivating 

effects, but has cognitive value through the repetition of 

good ideas. Rosenshine (1971) and Dunkin and Biddle (1974) 

summarized experimental and correlational research that 

points to a positive association between the use of student 

ideas and their achievement. 

Criticism is the fourth category of feedback 
f 

described by Berliner (in press). This form of feedback, 

about inappropriate or inaccurate responses, is most·often 

derisive and personalized. Consequently, criticism provides 



18 

no positive direction or action that can be utilized to 

improve a student's responding. High rates of criticism are 

often associated with poor student achievement. 

In summary, analysis of the instructional process 

includes information about demonstrations of the salient 

processes involved in successful task performance, and the 

use of feedback regarding task performance. 

Teach~r Knowledg~ 

Understanding a teacher's knowledge about the 

instructional content mastered by a student is valuable to 

planning students' learning based on the notion that a 

student m.ust have the opportunity to learn what is expected 

of him or her (Cooley and Leinhardt, 1980; Berliner, in 

press). Bergan, Feld, and Schnaps (1984) state that it is 

reasonable to assume a student's learning will be limited by 

the instructional content to which they are exposed. In 

fact, Husen (1967), Comber and Keeves (1973), Chang and 

Raths (1971), and Borg (1980) all report positive relation

ships between teacher coverage of a specific content area 

and achievement. Congruence between the content domain 

presented by a teacher and skills necessary for an individ

ual student to master, corneas as the result of a high 

teacher knowledge index. A teacher's knowledge index is 

based on the number of skills taught and mastered by a 
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student, plus the number not taught and not mastered divided 

by the total number of skills taught and not taught and 

mastered and not mastered. 

Inconsistency between the skills involved in a 

content domain and skills targeted for instruction are 

appropriate in a number of cases (Bergan, Feld, and Schnaps, 

1984). The first case would involve those skills that a 

teacher assumes have been previously mastered and con

sequently do not require additional instruction. The second 

cas~ would involve those skills that a teacher assumes will 

be taught at a later date. It is reasonable then to not 

plan to teach these skills. 

An_analysis of the teacher's knowledge about the 

instructional content. mastered by a student is useful in 

developing instructional management strategies for subse

quent years. (Bergan, Feld, and Schnaps, 1984). 

Teaching Performance Index 

One source of evidence that a student's performance 

is directly related to what has been taught is the index of 

teaching performance developed by Bergan, Feld, and Schnaps 

(1984). This index implies an association between what is 

~aught and what is mastered. Bergan provides the following 

example. 
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"For instance, if 60 skills were 
taught and 40 mastered, then the ratio 
of skills mastered to skills not mastered 
would be 40/20, which reduces to 2/1, 
indicating that the odds that a skill 
will be performed accurately given that 
the skill has been taught would be 2 to· 1. 
This would be a relatively desirable out
come. How~ver, to evaluate the outcome 
fully, it would also be necessary to con
sider the odds on mastering skills that 
were not taught. Suppose, for example, 
that the odds on accurately performing 
skills not taught were 4 to 1. Under 
these conditions, the odds on accurate 
performance under instruction would be 
only half as high (2/4) as the odds on 
accurate performance without instruc
tion. This finding would support the 
anomalous conclusion that to promote 
learning one should avoid teaching 
(p. s-a>." · 
This example assumes that skills planned for 

instruction have not been previously mastered. Invariably, 

however, students will acquire a number of skills through 

experience and previous instruction. Consequently, a 
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teacher would not target skills for instruction that they 

know have been, or will be mastered elsewhere (Bergan, Feld, 

and Schnaps, 1984). 

Therefore, in establishing a meaningful index of 

teaching performance, it is necessary to take skills assumed 

to be mastered outside the immediate instructional realm 
·II 

into account (Bergan, Feld, and.Schnaps, 1984). Generally 

there are two categories of skills outside the immediate 

instructional realm. The first category includes skills 
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assumed to have been taught previously in the ~urriculum and 

already mastered. The second category includes those skills 

not taught and consequently assumed not to be mastered 

elsewhere. With this information (Bergan, Feld, and 

Schnaps, 1984) developed the ratio of odds on accurate skill 

performance for skills taught to the odds on accurate 

performance for skills not taught to be used as an index of 

teaching performance. The ratio is expressed as follows: 

skills taught and mastered/skills taught and not mastered 
skills not taught and mastered/skills not taught and not mastered 

The information used to compute the index of 

teaching performance in this study was obtained from teacher 

questionnaires. These questionnaires provided information 

on skills taught and skills assumed to be mastered or not 

mastered. This information also defined the category of 

taught and not taught for each skill and provided the data 

on skill mastery and nonmastery used in the computation of 

the index. 

An examination of both the top and bottom ratios 

comprising the index of teaching performance is required for 

analysis. The top ratio provides information about the 

~xtent of skill mastery under instruction. This ratio 

should be high. The bottom ratio indicates skill mastery 

without instruction in the immediate realm. The bottom 
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ratio should be lower than the top ratio (Bergan, Feld, and 

Schnaps, 1984). 

There may be a problem in teaching effectiveness 

when the top ratio is low relative to the bottom ratio 

(Bergan, Feld, and Schnaps, 1984). A low top ratio may 

occur for a number of reasons. These include factors 

related to classroom composition, time spent on learning, 

instructional content, the expertise of t~e instructor or 

environmental variables such as SES or transiency. The 

interpretation of the teaching performance index requires 

consideration of each of these variables. 

Expertise of Instructor 

In an analysis of the instructional process the 

qualification and training of instructional personnel is 

necessary (Bergan, Feld, and Schnaps, 1984). One global 

measure of expertise is credentialing. Bush (1979), how-

ever, concluded that credentialing did not link precisely to 

specific teacher behavior, but may provide some consistency 

relative to broad constructs related to teaching. Informa-

tion on experience and educational level of the instruc-

tional personnel also provides a global measure of 

expertise. It is important to determine the level of 
I 

expertise of the instructor to help plan appropriate 
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training experiences to perform the instruction necessary 

for student achievement (Bergan, Feld, and Schnaps, 1984). 

Environmental Variables 

Terry (1977) summed the environment as those 

elements which lie outside the classroom and are of concern 

to it. Classrooms often function as dynamic and complex 

work places, so an understanding of how environmental 

variables impact student achievement is essential to the 

successful functioning of a classroom. 

Coleman and his associates in the Equality and 

Educational Opportunity survey (Coleman, et al., 1966) 

concluded that "schools bring little influence to bear on a 

child's achievement that is independent of his background 

and general social context" (p. 325). The existence and 

strength of the relationship between socioeconomic status 

(SES) and student achievement is so widely accepted that it 

is often sited as a self-evident fact. For example, Welch 

(1974, p. 32) stated that "The positive association between 

school completion, family socioeconomic status, and measured 

ability is well known" with no supporting evidence reported. 

White (1982) utilizing meta analysis techniques 

found that only weak and moderate correlations were reported 
I 

between socioeconomic status (SES) and measures of academic 

achievement. White (1982) and Bond (1981) have provided 
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extensive reviews of the relationship between SES and 

student achievement. White (1982) found six different 

situations in which measures of SES were used in conjunction 

with measures of academic achievement. These situations 

used SES as: 

1. a concomitant variable in adjusting 
for bias or pretreatment differences 
among groups, 

2. a covariate or stratifying variable 
to increase the precision of an 
experiment, 

3. a stratifying variable to investigate 
the effect of interactions with other 
independent variables, 

4. a descriptive variable to assist 
other researchers to replicate 
findings or generalize results, 

5. a predictor variable, 

6. a causal agent. (p. 473) 

White found that when the student was the unit of 

analysis and traditional measures of SES are used there is a 

weak correlation between SES and achievement if the measure 

of SES is used as a covariate, stratifying, or descriptive 

variable, a predictor or a causal agent. 

When schools, classes or other aggregated groups are 

the unit of analysis, White reported that SES is correl3ted 

strongly with academic achievement measures and is useful as 

a covariate, predictor or stratifying variable. White 
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stated that the validity of using measures of SES based on 

aggregated groups of analysis in developing causal models of 

student achievement is less clear because the causal effect 

of SES is more relevant to individuals than to groups. 

White suggested that utilizing data that have used the 

students as the unit of analysis is more appropriate in 

building causal models. 

Bond in his 1981 review article stated that there 

are at least four theoretical arguments that explain the 

correlation between SES and academic achievement. These 

categories are: (1) a genetic argument which posits the 

genetic inferiority of lower socioeconomic groups (Jensen, 

1969: Herrnstein, 1973: Eysenck, 1971): (2) a cultural 

argument which concentrates on the dif~erent cultural 

environments of children from various SES groups and the 

effect that these cultural factors, especially socio

linguistic characteristics may have on school performance 

(Bernst'ein, 1977): (3) an unequal educational treatment 

argument which posits that lower-class children receive 

inferior treatment from the educational establishment, that· 

they are more likely to have inadequately trained teachers, 

more likely to be placed in crowded classrooms, and more 

inclined to have less money spent on their education than 

are middle-class children {Karabel and Halsey, 1977): and 

(4) an explanation of educational differences as part of 



class analysis which depicts the educational system as a 

means of maintaining social class differences (Levy, 1969: 

Bowles, 1977). Bond stated that while each of these 

arguments may play a role in student achievement their 

relative significance is not clear because different 

researchers have tended to concentrate on one aspect of the 

relationship to the exclusion of others. 

The theoreticai arguments described by Bond (1981) 

and the measures of SES and units of analysis reported by 

White (1982) are useful in understanding the association 

between SES and achievement. However, no research to date 

has dealt explicitly with the range of parent occupations, 

ethnic~ty and degree of transiency in the classroom in 

relation to student achievement. 
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The concept of range or breadth of variables 

affecting a classroom is borrowed from the management 

literature. In studying environmental vari~bles that affect 

organization Thompson (1967), Duncan (1972), and Tung (1979) 

described two dimensions of organizations resulting from the 

impact of environmental variables. The first dimension is 

called simple-complex and relates to the number of different 

factors which are involved in a single unit's environment. 



The second dimension relates to the degree the f~ctors 

within a single unit remain constant~ In a classroom this 

is called the stability-mobility dimension. 
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If the educational literature borrows this concep

tualization then the socioeconomic factor of parental 

occupation and ethnicity may be viewed in terms of the 

variety that exist within a given classroom. The greater 

the degree of similarity between parental occupations and 

students' ethnicity, the more simple the classroom envi

ronment is perceived. Conversely, the greater the diversity 

of parental occupations and ethnicity the more complex the 

environment of the classroom. 

The stability-mobility dimension of environmental 

factors was addressed in this study by examining the 

mobility rate of the classroom. The mobility rate is 

defined as the number of entries and withdrawals within a 

particular classroom. If there were little turno.ver in a 

classroom the environment wotild be characterized as stable. 

If the transiency rate were high, the classroom environment 

would be characterized as mobile. 

Student Achievement 

n Achievement is highly valued in our society and is 

noted primarily by the impact of accomplishment. Knowledge 

about variables that influence the process of achieving is 



28 

essential to facilitating that process and is invaluable to 

educators. Every teacher espouses certain hypotheses or 

beliefs about the nature of the process of student achieve-

ment. These beliefs prompt teachers' decisions regarding 

their behavior and expectations of their students. Teaching 

is not an exact science and,. consequently, a teacher must 

apply his knowledge towards making decisions that lead to 

improved student performance. Teaching will then lead to 
-· 

learning. 

While an understanding of theories and principles of 

learning aids teachers in improving student achievement, 

Gagne (1977) pointed out that not all .learning is the same 

and that the instructor needs to teach differently to effect 

different kinds of learning. An understanding of planning 

appropriate objectives for the learning task (Bergan, Feld, 

and Schnaps, 1984), deciding how to teach based on knowledge 

of student skills, or on a student's stage of development 

(Piaget, 1952), planning an appropriate amount of time-on

task (Berliner, in press), and appropriately evaluating 

learning outcomes (Bergan, Feld, and Schnaps, 1984), all aid 

in improved student achievement. 

This·research focused on the study of student 
(>. 

achievement in the mathematic topic of area for a number of 

reasons. The measurement topic of area has not been 

thoroughly investigated (Schnaps, 1984), yet its domain 



permeates our everyday life (Hirstein, Lamb, and Osborn, 

1978). For example, the amount of material required to 

cover a sofa is dependent on the area of the sofa or, the 

amount of wallpaper required for a room depends on the area 

of the walls (Hirstein, Lamb, and Osborn, 1978). The con-

capt of area aids in children's understanding of addition 
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because certain numbers are composites of other numbers. In 

addition to use in daily life experiences, concepts under 

the domain of area form the basis for numerous explanations 

of other mathematical operations. Area concepts are some-

times used as a means for introduc~ng students to fractions. 

The subject matter of area is part of all math curriculums 

and is expectd to be learned as a minimum competency by 

junior high school (Holt, Rinehart, and Winston, 1974; 

scott, Foresman, and Company, 1975). 

In spite of the impact of the domain of area in our 

everyday lives, numerous complexities surround the calcula-

tion of. area and the understanding of the area concept 

(Schnaps, 1984). Schnaps provides a thorough review of the 

literature regarding the concept of area. Hirstein (1981), 

in the Second National Assessment in Mathematics, stated 

that there is much confusion among students' understanding 
f\ 
of area concepts. He studied students' ability to do area 

problems at both·the junior high and high school levels. He 

found that students had difficulty selecting the appropriate 
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procedures for calculating area when the calculation was not 

a straight forward length times width operation. Students 

not only showed computational weakness but major misconcep-· 

tiona about area were evident. 

Hirstein, Lamb, and Osborn (1978) also studied 

children's responses to test items on the subject of area in 

grades. three to six. They found that these students also 

shared misconceptions regarding area problems. Hirstein 

noted that a great many fifth and sixth graders did not 

utilize partitioning for area problems of nonstandard 

shapes. The authors concluded that students did not 

understand the invariance o.f area upon partitioning and 

recombining of figures. Hirstein, et al., also evaluated 

students' understanding of area problems using partial 

grids. They found that, rather than count the units on the 

edge of the rectangle, the students counted the indicated 

grid lines. The, authors concluded that the students did not 

understand how linear· units comprised the square units of a 

rectangle. 

The relationship of rectangles with equal perimeters 

to their area was studied by Woodward and Byrd (1983). The 

authors stated that students confused the concepts of perim-

eter and area in that they focused on the perimeters of 



the rectangles, rather than their area in selecting the 

largest. Woodward and Byrd (1983) concluded that the 

subject matter of area was poorly taught. 

The method of teaching area o·ften results in 

students obtaining an algorithmic-computational approach to 

area that does not enhance the conceptual understanding of 

area (Battista, 1982: Olson, 1978). In the aforementioned 

study by Hirstein (1981), he indicated that many students 
" could relate to the area of a rectangle as the length times 

the width, but that they could not determine the area of an 

irregularly shaped figure. 
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Battista (1982), Hirstein (1981), Hirstein, Lamb, 

and Osborn ( 1978), and Olson ( 1978), all provide s.uggestions 

as to what to include in curriculums on the subject matter 

of area. Research providing empirical support for their 

suggestions is currently being investigated by Schnaps 

(1984). While research on the subject of area is limited, 

the studies that do pertain to this topic suggest that area 

. is an essential subject for further investigation. It is 

the purpose of this re~earch to provide some insight into 

several variables that may have implications for a student's 

achievement in the mathematic domain of area. 



Statement of the Problem 

A review of the literature available at this time 

suggested a number of research questions which were the 

focus of this study. These questions addressed the rela

tionship of influence of both exogenous and endogenous 

variables on each other and on student achievement through 

the causal model developed as a result of the review of 

literature for this research. See Figure 1. 

The first two research questions addressed in this 

study concerned the effects of classroom co~position and 

staff number on the instructional time construct. Group 

size was considered in relation to grouping for time-on-

task. Staff number included teachers, aides, and 

volunteers. 

The third and fourth research questions related to 

instructional time and teacher education in relation to 

teacher knowledge. The third question of concern in this 

study addressed the effect of instructional time on teacher 
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knowledge. The fourth question related to the effect of 

teacher education on teacher knowledge. The fifth and sixth 

research questions in the study addressed the effects of 

complexity and mobility on teacher knowledge respectively. 
f. 

The seventh through eleventh research questions examined the 

relationship between the explanatory variables and student 

achievement. The seventh question addressed the 



33 

relationship between grade and student achievement. The 

eighth question related to the relationship between 
. . 

instructional process and student achievement. Teacher 

knowledge was examined in relation to student achievement as 

the ninth research question. The complexity variable was 

examined as the tenth research question in relation to 

student achievement. The effects of the mobility rate of 

the classroom on student achievement were addressed by the 

final research question. 

\ 



CLASS SIZE STAFF 

INSTRUCTIONAL 
TIME 

TEACHER 
EDUCATION GRADE 

INSTRUCTIONAL 
PROCESS 

TEACHER KNOWLEDGE ---------~ STUDENT ACHIEVEMENT 

MOBILITY 

Figure 1. Path Model relating Instructional Management, Environmental Variables 
and Student Achievement 



CHAPTER 3 

METHOD 

Subjects 

The subjects who participated in this study were 

elementary school students (N=l54} and junior high school 

students (N=276} from a public school district in Tucson, 

Arizona. The students ranged in grades from fourth to 

eighth. The subjects were recruited from each fourth, 

fifth, and sixth grade class in four elementary schools, and 

each seventh and eighth grade math class in two junior high 

schools. The study was explained to the students by the 

classroom teacher. Each student was given a letter explain-

ing the study and a parental consent form. The students 

were asked to return the consent form regardless of whether 

parental consent was given or denied. From the students who 

returned forms with parental consent to participate in the 

study, several students (N=6} were randomly selected, using 

the table of random numbers, from each class to participate. 

A copy of this letter and consent form may be seen in 

Appendix A. 

The subjects included 210 males and 219 females (see 

Table 11, Appendix D). There were 59 subjects from the 

35 
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fourth grade, 42 from the fifth grade, 53 from the sixth 

grade, 135 from the seventh grade and 141 from the eighth 

grade (see Table 12, Appendix D). The majority of the 

subjects were of Caucasian ethnicity (N=321). Th~ next 

largest cultural group represented was Hispanic (N=64). 

There were 27 American Indian/Alaskan Natives in the sample, 

12 Asian/Pacific Islanders, and 5 Blacks (see Table 13, 

Appendix D). 

The subjects were largely from two parent homes 

(N=319). Many students were from single parent residences. 

There were 79 subjects residing with their mother only, and 

20 subjects living with their father. Nine subjects. lived 

with a relative besides their parents and 3 subjects resided 

in foster homes (see Table 14, Appendix D). The parent 

occupations of the subjects varied across all of the 

categories listed in the u.s. Department of Labor 

Occupational Codes publication. The frequency of 

occupational distributions is located in Appendix D 

(Table 15). 

Experimental Setting 

This study was conducted in the school library of 

~ach of the individual schoois from which subjects were 

drawn. In the elementary schools the subjects were pooled 

from each class at the same time to administer the criterion 
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referenced test. Two school psychologists were assigned to 

each group to administer the test, answer questions and to 

monitor the subjects •. In this manner, data were collected 

from the total number of subjects at each elementary school 

at one time. In the junior high schools the subjects were 

pooled from their regular math class period. Two school 

psychologists were assigned to each group to administer the 

criterion referenced test, answer questions, and·to monitor 

the subjects. In this manner, data were collected from the 

total number of subjects in each class period at their 

respective class period time. 

Dependent Measure 

The dependent measure in this study consisted of 20 

item criterion referenced test. This test measured pre

requisite skills necessary to calculate area problems, and 

area skills based on rules, representation and shape. The 

test was designed to demonstrate a student's mastery and 

nonmastery of.each skill. A copy of this test is included 

in Appendix B. 

Explanatory Variable Measures 

Explanatory variables' information was gathered from 

several sources. Table 16 outlines specifically the source 

of the information for each variable. The instructional 



management variables' information was gathered from a 

teacher questionnaire. 
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The variable class size was measured as a 

categorical variable. The categories included small, 

entire, and combined classes. The staff size was the total 

number of individuals available in the classroom for 

instruction. Instruction time was measured in total 

minutes. Teacher knowledge was measured by adding those 

skills taught and mastered by the teacher, plus those not 

taught and not mastered divided by the total number of 

skills taught. and not taught plus those mastered and not 

mastered. Teacher education was a categorical variable 

including Bacherlor's level~ Bachelor's plus 15 hours, 

master's, and master•s plus 30 hours level teachers. Grade 

level was an internal scale. Instructional process was a 

categorical variable including use of student ideas, praise, 

corrective feedback and criticism. A copy of this question

naire is located in Appendix c. The environmental 

variables' information was gathered from the student 

questionnaire on the face of the dependent measure and from 

school registration cards. Complexity was measured on an 

internal scale from 2 (simple) to 22 (complex). The 

mobility rate information was collected from figures 

representing entry-withdrawal data for each clas~,room and 

represented as a percentage (see Appendix B). 
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Procedure 

Dependent Variable 

The subjects who were randomly selected from the 

total population were asked to come to the school library at 

a specified time. The subject's were then given an explana-

tion of the study's purpose. This explanation included the 

fact that this study was being conducted for a dissertation 

by a student at the University of Arizona. The subjects 

were told that the purpose of the study was to gather 

information regarding variables that affect the performance 

of students in math. They were then given the criterion 

referenced test and told to complete as many of the items as 

they could. At the end of the testing time the student's 

tests were collected by the examiner and placed in a manila 

envelope. 

Explanatory Variables 

The"day that the dependent measure was administered 

each teacher was given a questionnaire to complete. Each 

teacher was provided witb directions for the completion of 

the teacher questionnaire. The instructional management 

variables information was gathered from this questionnaire. 
« 
A summary of teacher characteristics is included in Appendix 

F. The environmental variables' information was gathered· 

from the first page of the dependent measure, the student 



registration cards and central administration records. The 

parental occupation was coded according to u.s. Department 

of Labor Occupational codes: when two parent occupations 

were reported the fathers' occupation was ut~lized • 

.. 
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CHAPTER 4 

RESULTS 

In order to assess the effects of the explanatory 

variables on the student achievement a causal model was 

developed. This model specified the relationships between 

the explanatory variables and the dependent variable of 

interest (student achievement). Each linkage in the model 

represented an hypothesis which was tested by est;mating the 

magnitude of the relationship between variables. The 

hypothesized causal relationships have been diagramatically 

depicted in Figure 1. The path diagram indicates the linear 

relationships among the set of variables that are included 

in the model. The instructional management variables of 

instructional time and teacher knowledge and the dependent 

variable student achievement, are considered to ba endog

enous and as such to be completely determined by variables 

included in the model. The instructional management 

variables of class size, staff size, teacher education, 

grade, instructional process, and the environmental 

variables of complexity and mobility are considered to be 

exogneous to the system. The structural equation analysis 

was conducted using the students achievement scores as the 
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dependent variable. The classroom was the unit of analysis. 

Regression analysis was used to represent explanatory 

var~able effects on student achievement. Table 15 provides 

the path coefficients and standard errors of the explanatory 

variable teacher education for teacher knowledge. Table 18 

provides the path coefficients and standard errors of the 

explanatory variables grade, teacher education and teacher 

knowledge for student achievement. The summary table for 

the multiple regression of each dependent variable; 

instructional time, teacher knowledge and student 

achievement is presented in Table 1, 2, and 3 respectively. 

Figure 2 shows the path diagram representing the 

structural relationship of the explanatory variables that 

significantly affect student achievement. Arrows indicate 

the direction of effects in the model. Structural coef-

ficients are shown on the top of the arrow and their 

standard errors are shown in parenthesis. For the constant 

in the categorical variable the predicted mean of the 

dependent measure is reported. The significance level of 

explanatory variables is also reported in Figure 2. 

This figure shows that teacher knowledge, defined as 

the teacher's knowledge of instructional content mastered by 
~ 

the student has a significant effect (p < .001) on the out-

come measure of student achievement, as was hypothesized. 

This finding supported the view that a student will attain 



TEACHER EDUCATION GRADE 

B 

11.59(2.78)• 

FIGURE 2. Path Analysis of Variables Significantly Effecting Student Achievement 

*Predicted mean of dependent variable 
.p .ooi 

•• p .05 

B Bachelor's Degree 
B+ Bachelor's + 15 Hours 
M Master's Degree 
M+ Master's + 30 Hours 



Table 1. Sumnrary Table of Dependent Variable Instructional Time (Full Model) 

Variable F to Significance 
Enter or Remove 

Small Group .930 .338 

Entire Class .105 .476 

Staff .839 .36·3 

Overall F .816 

Multiple 
R 

.141 

.183 

.179 

R 
Square 

.021 

.033 

.032 

Significance 

R Square 
Change 

.021 . 

.001 

.012 

n.s. 

Simple 
R 

• 141 

-.103 

-.104 
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Table 2. Sununary Table of Dependent Variable Teacher Knowledge (Full Model) 

Variable F to 
Enter or Remove 

Bachelor's + 15 hours 1.14 7 

Complexity .958 

Instruction Time 1.280 

Masters 12.797 

Masters + 30 hours .192 

Mobility • 755 

Overall F 

Significance 

.288 

.331 

.262 

.001 

.663 

.388 

3.73 

Multiple 
R 

.268 

.278 

.279 

.488 

.489 

.478 

R 
Square 

.072 

.077 

.078 

.238 

.239 

.248 

R Square 
Change 

.072 

.005 

.001 

.161 

.0008 

.008 

Significance p < .01 

Simple 
R 

.268 

-.084 

-.0004 

.459 

.198 

-.053 
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Table 3.. Sununary Table of Dependent Variable Student Achievement (Full Model) 

Variable F to 
Enter or Remove 

Instructional Process .034 

Mobility .859 

Complexity .338 

Bachelors + 15 hours .469 

Masters .851 

Masters + 15 hours 5.150 

Grade 71.933 

Overall F 

Significance 

.854 

.357 

.563 

.496 

.360 

.027 

.ooo 

13.955 

Multiple 
R 

.072 

.230 

• 793 

.233 

.792 

.788 

.708 

R 
Square 

.005 

.053 

.628 

.054 

.627 

.622 

.502 

R Square 
Change 

.005 

.048 

.002 

.002 

.005 

.037 

.447 

Significance p < • 001 

Simple 
R 

.072 

-.218 

-.191 

-.018 

.1 

-.158 

• 701 



Table 4. Means and Standard Deviations for 
Each Variable 

Mean 
Variable X 

1. Complexity 12.46 

2. Mobility .56 

3. Staff 1.20 

4. Instruction Time 45.46 

s. Teacher Knowledge .72 

6. Student Achievement 12.76 

7. Instructional Process 2.43 

a. Grade 6.69 

9. Teacher Education 2.59 

47 

Standard 
Deviation 
so 

8.65 

1.17 

• 47 

16.28 

.09 

3.08 

1.00 

1.40 

1.03 



Table 5. Correlation Coefficients of ~ariables in Path Analysis 

Variables 

Hobility .918 

Staff -.091 -.064 

Instruction .177 .238 -.104 
Time 

Teacher -.084 -.054 .158 .ooo 
Knowledge 

Student -.191 -.218 -.154 .278 • 345 
· Achievement 

Instructional .021 .049 .017 .078 .010 -.104 
Process 

Grade -.162 -.197 .118 -.230 .127 • 701 .075 

Teacher .062 .011 .089 .375 .220 -.127 .187 .035 
Education 

Class .045 .034 -.040 -.141 .198 -.158 .406 .228 -.118 
Size 
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"" "" 16-4 cu 00 ~ ~ cu Ul "0 Ql 0 
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greater achievement when the teacher is aware of the 

students skill level. Teachers who were sensitive to a 

student's level of skill had a greater impact on student 

achievement than teachers who lacked sensitivity to a skill 

level. This finding supported the view that a teacher who 

knows what skills a child possesses and what skills a child 

does not possess is in a better position to help the child 

than the teacher who does not have this information. 

The grade of the student was the second variable to 

manifest significant effects on achievement. (p < .001). 

These results indicate that there is a positive direct 

effect and as grade changes by one unit it is associated 

with 1.48 units of change in achievement. Because the 

skills measured by the dependent measure are taught with the 

expectation of mastery in the higher grade levels tested, it 

is understandable that the grade level will be a good pre

dictor of student achievement. 

A third variable affecting student achievement is 

the teacher's educational level. This variable has both 

direct and indirect effects on student achievement. The 

results for the teacher education variable indicated that 

master's level teachers (p < .001) have a significant effect 

on teacher's knowledge. There is a significant effect on 

student achievement for teachers with a master's plus 30 

hours (p < .OS). To further analyze the differential 
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effects of teacher education on teacher knowledge, the 

Bonferroni test of multiple comparisons was used. This test 

indicated that a master level teacher was significantly 

different from a bachelor's level teacher (p < .001}. The 

bachelor's plus 15 hours, master's and master's plus 30 

hours level teachers did not differ significantly from one 

another. The education level of the teacher accounts for 

.225 of the total variance for teacher knowledge (Table 6}. 

The explanatory variables that directly effect 

student achievement account for a large proportion of the 

total variance in this analysis (r2 = .63}. (See Table 9). 

An analysis of the relationship between class size 

and instruction time indicated that there was no direct 

effect. There was also no direct effect of the staff 

available for instruction and instruction time. A number of 

considerations may account for this result, primarily the 

fact that group size was not determined as a ratio of child 

to staff. By categorizing class size into small, entire or 

combined and staff into teacher, volunteer and aid, little 

variance is allowed, resulting in a loss of info~mation for 

these variables. 

The effects of instructional time on teacher 

knowledge showed no degree of significant effect. This may 

be the result of instructional time being reported by the 

teacher, rather than being observed by a rater. Little 
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variance occurred in the amount of time reported between the 

teachers. Instructional time was calculated by adding time 

for instruction and time for on task work, less transition 

time. This calculation may have resulted in a general loss 

of information for this variable. 

Effects were not observed for the instructional 

process used by the teacher on student achievement. Process 

was divided into positive feedback {consisting of the use of 

student ideas, corrective feedback and praise) and critic

ism. The frequency of use of these categories is shown in 

Table 19, Appendix F. 

When the teacher knowledge variable has a large 

direct effect on student achievement, the degree of com

plexity and mobility within a classroom will have little 

effect on the teacher knowledge or the student's 

achievement. The path analysis in this study demonstrated 

that complexity and mobility do not have a significant 

effect on teacher knowledge or student achievement. This is 

the desired outcome since teacher knowledge does have a 

significant effect on achievement in this model. Had 

teacher knowledge not shown a significant direct 

effect on student achievement it is suggested that the 

(mobility and complexity of the classroom would have had a 

greater.impact on the dependent variable. 



A compa.rison of the full and reduced models used to 

determine the significant variables for the path diagram 

(Figure 2) is shown by Tables 6, 7, a, 9. and 10. Table 6 

shows that the full model for teacher knowledge improves on 

the reduced model using continuous variables only. A 

comparison of sums of squares for residuals yields an F of 

7.14 with 3 and 68 degrees of freedom. This is significant 

at the .001 level. The full model does not, however, 

improve on reduced model (2) including categorical variables 

only. This would suggest that reduced model (2) accounts 

for effects that reduced model (1) does not. 

A comparison of the full and reduced model (1) for 

student achievement is shown in Table 7. The reduced model 

excluded instructional process from the analysis. Reduced 

model (1) did not differ significantly from the full model 

in its effects on student achievement. It may be concluded 

from this that the variable instructional process is extra

neous to the ef.fects of the overall model on student 

achievement. 

In Table 8 a comparison of reduced model (1) is made 

with reduced model (2) which includes only continuous 

y,ariables. There is a significant difference (p < .025) 

between the effects of these models. This would suggest 

that some of the variables in reduced model (1) are 

necessary to account for the overall fit of the model. 
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Reduced model (1} is also compared to reduced model 

(3} which includes grade, teacher education and teacher 

knowledge only (see Table 9}. There is no significant 

difference between these two models. This would imply that 

reduced model (1) does not improve on reduced model (3). 

Table 10 compares reduced model (3) and reduced 

model (4) which excludes teacher education level. The 

result of the comparison of the sums of squares residuals 

indicates that there is a significant difference (p < .025) 

between these two models. This would imply .that teacher 

education is important to the overall fit of this model. 
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Table 6. Unstandardized Regression Coefficients 
(Standard Errors) of the Full and Reduced 
Model for Teacher Knowledge 

Continuous Categorical 
Full Variables Variables 

Variable Model Only ( 1 ) Only ( 2) 

Constant • 77 2.( • 044) * .741(.045) .712(.010) 

Bachelor's + 
15 hrs. .017(.016) .018(.016) 

Master's .063(.018) .062(.017) 

Master's + 
30 hrs. .008(.019) -. 0 01 ( • 01 7) 

Mobility .019(.022) .011(.243) 

Complexity -.003(.003) -.002(.003) 

Instruction 
Time -.001(.001) .000(.001) 

R2 .248 .010 .225 

Sums of Squared 
Residuals .489 .643 .504 

Comparison of F 7.140 F .682 
sums of Squares df 3,68 df 3,68 
for Residuals p <.001 n.s. 

*predicted mean of dependent variable. 



Table 7. Unstandardized Regression Coefficients 
(Standard Errors) of the Full and Reduced 
Model (1) (Excluding Instructional Process) 
for Student Achievement 

Variable 

Constant 

Bachelor's + 
15 hrs. 

Master's 

Master's + 
30 hrs. 

Teacher 
Knowledge 

Grade 

Complexity 

Mobility 

Instructional 
Process 

Sums of Squared 
Residuals 

Comparison of 
~ Sums of Squares 

for Residuals 

Full 
Model 

-5.470(2.40)* 

- .256( .374) 

- • 417 ( • 452) 

• 960 (. 423) 

11.780(2.89) 

1.460(.172) 

.098(.069) 

-.471(.508) 

.093(.505) 

.628 

261.566 

*predicted mean of dependent variable. 

Reduced 
Model (1) 

-5.470(2.38)* 

- • 2 54 ( • 3 71 ) 

- .425(.447) 

- .976(.411) 

11.670(2.80) 

1.460(.170) 

.040(.068) 

-.474(.504) 

.628 

261.701 

F .034 
df 1,66 

n.s. 
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Table 8. Unstandardized Regression Coefficients 
(Standard Errors) of Reduced Model (1) and 
the Reduced Model (2) (Continuous Variables 
Only for Student Achievement 

Reduced Reduced 
Variable Model ( 1) Model ( 2) 

Constant -5.470(2.38)* 

Bachelor's + 
15 hrs. - .254(.371) 

Master's - .425(.447) 

Master's + 
30 hrs. - .976(.411) 

Teacher 
Knowledge 11.670(2.80) 8.510(2.63) 

Grade 1.460(.170) 1.430(.178) 

Complexity .040(.068) .012(.071) 

Mobility -.474(.504) -.281(.530) 

R2 .628 .563 ' 

Sums of Squared 
Residuals 261.701 307.681 

Comparison of F 3.924 
sums of Squares df 1,66 
for Residuals p < .025 

*predicted mean of dependent variable. 
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Table 9. Unstandardized Regression Coefficients 
{Standard Errors) of Reduced Model {1) and 
Reduced Model {3) {Grade, Teacher Education, 
Teacher Knowledge Only) for Student Achievement 

Variable 

Constant 

Bachelor's + 
15 hrs. 

Master's 

Master's + 
30 hrs. 

Teacher. 
Knowledge 

Grade 

complexity 

Mobility 

R2 

Sums of Squared 
Residuals 

Comparison of 
Sums of Squares 
for Residuals 

Reduced 
Model { 1 ) 

-5.470{2.38)* 

- .254(.371) 

- .425( .447) 

- .976(.411) 

11.670{2.80) 

1.460(.170) 

.040(.068) 

-.474(.504) 

.628 

261.701 

Reduced 
Model {3) 

-5.440(2.22)* 

- .243(.369) 

.445(.445) 

- • 941 ( • 406 ) 

11.590(2.78) 

1.490(.166) 

.621 

267.010 

F .679 
df 2,67 

n.s. 

#----------------------------------------------------------------
*predicted mean of dependent variable. 
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Table 10. Unstandardized Regression Coefficients 
(Standard Errors) of Reduced Model (3) and 
Reduced Model (4) (Grade and Teacher Knowledge 
Only) for Student Achievement 

Variable 

Constant 

Bachelor's + 
15 hrs. 

Master's 

Master's + 
30 hrs. 

Teacher 
Knowledge 

Grade 

Sums of Squared 
Residuals 

Comparison of 
sums of Squares 
for Residuals 

Reduced 
Model ( 3) 

-5.440(2.22)* 

.243(.369) 

- .445(.445) 

- .941(.046) 

11.590(2.78) 

1.490(.166) 

267.010 

*predicted mean of dependent variable. 

Reduced 
Model (4) 

8.54(2.60) 

1.47(.174) 

F 3.85 
df 3,69 
p < • 025 



CHAPTER 5 

DISCUSSION 

It was the purpose of this study to evaluate the 

effect of instructional management and environmental 

variables on student achievement. A causal model design was 

utilized to assess the importance ·Of each ex,plana tory 

variable in the path. Regression techniques were utilized 

to determine the weight of a particular variable. The 

instructional management variables included class size, 

staff number, instruction time, instructional process, 

grade, teacher knowledge, and teacher education. Class size 

was evaluated in terms of instruction for small, entire, or 

combined groups. The number of staff was considered by 

adding the available teachers, aides and volunteers who 

promoted learning in the classroom. The instructional time 

was measured as the amount of time in minutes utilized for 

instruction and for time-on-task work, less any transition 

time reported by the teacher. Instructional process was 

reported in terms of the feedback that a teacher utilized. 

Grade was reported as the grade level of the student. 
·~ 

Teacher knowledge included the proportion of objectives 

taught that the teacher perceived a student as having 
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mastered. Teacher educational level was also considered as 

an instructional management variable. Environmental 

variables defined as classroom complexity an~ clas~room 

mobility.were also considered in this analysis. The 

dependent measure was a. criterion referenced test relating 

to the topic of area. The test problems were arranged in a 

hypothesized hierarchy of difficulty, based on rules, 

shapes, and representation (Schnaps, 1984). 

It was hypothesized that the instructional 

management variables would have a direct effect on student 

' achievement and that the effect of complexity and mobility 

would be inversely proportional to the effect of the 

instructional. management variables. 

60 

The result of the path analysis revealed a number of 

variables that influenced student achievement. Of these, 

teacher knowledge, teacher education and grade all showed 

significant effects on the dependent measure. Teacher 

knowledge, defined in this analysis as the teacher's 

perceived mastery by students of the skills they taught, 

reveals significance at the p < .001 level. A teacher who 

knows what skills a student possesses can more readily 

determine what content to emphasize in helping the student 

~cquire new skills. Consequently it appears important to 

develop strategies to increase a teacher's awareness of a 

student's skills. 
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Significant findings for the effect of teacher 

education on student achievement were both direct and 

indirect and indicated that a higher level of education 

positively effected student achievement. An indirect effect 

occurred through teacher knowledge and suggested that a 

teacher with a master's level degree possessed a greater 

awareness of a student's skill level. This would imply that 

more education is useful for improving student achievement. 

It was similarly noted that grade level had a sig

nificant impact on student achievement (p < .001). This 

would suggest that continued participation in the educa-

tional process results.in an increase in student performance 
. 

relative to the subject matter of area. This is consistent 

with the notion that math concepts or applications are not 

generally learned outside the instructional context. 

The environmental variables of classroom complexity 

and mobility did not show a significant direct or indirect 

effect on student achievement. Given that the relationship 

between teacher knowledge and student achievement was high a 

lack of significance for complexity and mobility was 

expected. 

It.was hypothesized that class size and staff number 

would affect instructional time. Support for this notion 

was reported in the review of the literature. Significant 

effects were not obtained for the impact of these variables 
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in the overall model. It is possible that categorization of. 

these variables served to contribute to. this outcome. 

It w~s predicted that the amount of available· 

instructional time would affect teacher knowledge. The lack 

of significant findings for this portion of the model may be 

an artifact of a lack of variation in the amount of 

instructional time across classrooms. If actual instruc

tional time were measured through behavioral observation 

rather than reported by .the teacher, the effect may have 

been greater for teacher knowledge. 

Finally, it was suggested that the instructional 

process utilized by a teacher would affect student 

achievement. Considerable previous research suggested that 

this is the case. It is possible that significant effects 

were not found in this study because of the forced choice 

method of determining which process was used by a teacher. 

It is possible that a teacher did not report the feedback 

method they actually used, but the one that they believed to 

be the most appropriate choice on the questionnaire. 

In summary the results of this study suggest that 

the teacher's awareness of a student's skill level, the 

teacher's educational level and the student's grade level 

eignificantly impact student achievement. This indicates 

that encouraging higher education for teachers and for 

students is important. It also seems essential to·increase 



a teacher's awareness of a student's skills in order to 

facilitate student achievement. 
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The particular findings of this research are limited 

to the sample and measures involved. One suggestion for 

improving this analysis is to utilize a different unit of 

analysis. A more appropriate unit of analysis would be at 

the individual student level. Bergan (1984) found that 

analyses conducted at the student level were more sensitive 

to explanatory variable effects than analyses conducted at 

the classroom level. White (1982) reported that the unit of 

analysis in reporting correlation coefficients is an 

important variable in explaining the large amount of varia

tion of results in previous studies. Another suggestion for 

improving this research focuses on how variables are 

measured.. It is recommended that wheneve~ possible cate

gorical variables be avoided when utilizing multiple 

regression analysis. The difficulty occurs when more than 

one categorical variable is utilized in the analysis and 

must be dummy or effect coded. 

Methodological decisions, even relatively minor ones 

can create a difference in the conclusions one would draw 

when analyzing the impact of instructional management and 

ehvironmental variables on student achievement. To reap the 
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maximum benefit from this study additional refinement of the 

measurement of the instructional management and 

environmental variables is ·necessary. 

-- -
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April 23, 1984 

Dear Parent, 

In May r will be gathering information about student's knowledge of 
specific math concepts. This information will be used for my doctoral 
diss~rtation in the Department of Educational Psychology at the University 
of Arizona. 
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Several students from each math class will be asked to complete a short 
math quiz which will be given in the school library . The quiz takes approxi
mately 30 minutes to complete. The student will be excused from his/her 
regular math class for this test. 

The students' answers will be translated into group summary and sta
tistical data so that no individual participant can be identified. 

Please complete the form at the bottom of the page indicating whether or 
not you give your permission for your son or daughter to participate in 
this activity. If you have any questions about this study, please call 
me at 887-5500 ext. 8088. Please return this form to school with your son 
or daughter. 

Thank you for your consideration regarding your child's participation 
in this activity. 

Sincerely, 

Elizabeth L. David 
Dept. of Educational Psychology 
University of Arizona 

------~--------------------------------

PlEASE CHECK ONE OF THE TWO BLANKS: 

I give ~ permission for my son/daughter 
to participate in this study. -s~t:--u-d:-e-n-=-tr's_n_a_me _____ _ 

I do not give my permission for my son/daughter 
to participate in this study. -st:-u~d:-e-n-:-tr-•s-n-ame ____ _ 

Parent 1s/Guardian's signature 



APPENDIX B 

DEPENDENT MEASURE 
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PLEASE CQtPLETE THIS SHEET BEFORE BEG INNING THE TEST! 

NAME: ______________________________________ __ 

GRADE: __ 4th __ 5th 6th 7th 

TEACHER.: ---------------------------------------
SEX: ___ Mal.e ___ Female 

DATE OF BIRTH: 
--------------------------------~ 

!TJIIICITY: ___ Caucasian 

___ Black 

____ Bispanic 

Aa.rican Indian/Alaskan Native 

____ Asian/Pacific Islander 

WITH WIDf DO YaJ LIVE? _____ Both parents 

____ Father 

Mother 

68 

8th 

Relative (Grandparent, Aunt, Uncle, etc.) 

____ Other (Foster parent, etc.) 

WHAT IS niE OCCUPATI~/JOB OF THE PERSON YOU LIVE WITH? 

------------------------------------~Father 

------------------------------------~Mother 

------------------------------------Other 

TEST DIRECTIONS: 

Caaplete as many of the following problems as you can. 

DO YOUR BEST WORK! 

TbaDk you for your participation in chis study. 

Elizabeth L. David 
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~=-·--------------------
tEACHER: ________ _ 

~£: __________________ _ 

1. COUilC the sqU&res aiJd place the aumber on the line • 

. I I 
~wer __________ __ 

2. Add 14 3. Subcract 48 4. Multiply lS 
+J:!. - 22 zB., 

5. Bciv -ny uaits are shova. 011 this line? 

I 1 I I I r I I I I Answer _________ _ 

6. Bav ~~aay uaits are ~ of the total units on this line? 

I I I I I I I I I I I Aasver __________ _ 

7. a.ich leccer shows the length of chis shape? 

~er _________ _ 

b 

8. Which letter shows the ~ of this shape? 

a ~er ________ __ 

b 



( 

, 

. 9 .. illich lec:er shows the heigh: of this sbape? 

\lc 
a ~ 

10. WIU.c.h leccer sbovs the~ of this shape? 

b 

a 
11. The area(A) of which shape(l,2,or3) is found by 

.ult~plyiDg leag:h(l) times vidth(v). A•lxv 

~0~ 
l 2 J 

12. the area(A) of which shape(l,2,or3) is found by 
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ADsver 

ADsver ________________ _ 

Allsver -----------------

ault~p1yiDg the lengch of the base(b) cimes che hei~ht(h) . A•bxh 

06 Ansver ________________ _ 

l 2 J 

13. the area(A) nf which shape(l,2,orl) is found by ~Ultiplying one-half 
tiJMs the length of the ba.se(b) times the heighttn). A-*,xbxh 

Answer ________________ _ 

1 2 J 
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FIND THE AREA OF THE FOLLOWING FIGURES: 

14. 

• 
I Answer __________________ square units 

I 

15. 
6 

s s 
Aaawer __________________ square units 

6 

16. 

Answer __________________ square units 

17. 

Answer __________________ ~square unit 
8 
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18. 

20 

Answer ____________________ ~square unit . 

20 

19. 

16 

8 
Answer ______________________ ~square uni : 

20. Find ehe area of the shaded region. 

Answer ____________________ ~square unit 

10 

u 
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Teacher Questicxmaire Instructions: 

1. Please answer r~ery question on both pages. 

%. Oa pqe 2 please ind.ic:ate (by a c:hec:k in the blank !'_) for 

uch ~kill the appro-priate categories. 
1. PT • You bave not tau~ht this skill. 
or 
%. T • You have taught the skill. 
3. NK • iza your judgment the student has 
or aot IUS'tered thi.s skill. 
4. K • 1D your estimation the studc:u: 

h• JUSterecl this skill. 

!Yery box should have cvo c:hec:k marks for page 2. 

Your cuaae i.s not necessary on the questionnaire, and all of the 
r•poasu vill be coded for group sWIIIIIar"'J and statistical analysis. 

If you b&Ye any cpiestioas please feel free to c:all me. 

Office: 887-5500 ext. 8088 
Baae: 7 9 5-6419 

I WILL PICX UP YOUB. QUESTIONNAIRE ON -----------

TIME ______________________ __ 

AGAIII, THANKS SO MUCB FOR Yant WilliNGNESS !0 PARTICIPATE rN !HIS 
,; S'IUDY. 



L Ia -.c Kbool do ,_ aaw uacll1 

-~ 
__ en- __ Conmado __ ..... 

__ 4G __ 5cb __ 6cb __ 7cb __ acb 

__ !adlelor's dqr•• + 13 hrs. __ "--tu'a dqr-

__ 2-l yn. __ 4-10 71'•· __ 11-ZO yn. __ _.., _zo 71'•· 
S. ._ c-.cbillc ucb 1a your cbaaroc.. h- do uauallr group students for baatncc1oa7 
~-e) 

___ .eire cl.aaa __ ca.Olaed claaae~ 
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APPENDIX D 

FREQUENCY DISTRIBUTIONS OF SUBJECT'S GRADE, SEX, ETHNICITY, 

PARENTAL OCCUPATION, AND PARENTAL COMPOSITION 
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Table 11. Frequency of Student Sex 

Relative Adjusted Cum 
Absolute Freq Freq Freq 

Sex Freq (PCT) (PCT) (PCT) 

Missing 1 " .2 .2 .2 

Male 210 48.8 48.8 49.1· 

Female 219 50.9 50.9 100.0 
----- ----- -----

TOTAL 430 100.0 100.0 



79 

Table 12. Frequency of Student Grade 

Relative Adjusted Cum 
Absolute Freq Freq Freq 

Grade Freg (PCT) (PCT) (PCT) 

4 59 13.7 13.7 13.7 

5 42 9.8 9.8 23.5 

6 ·-' 53 12.3 12.3 35.8 

7 135 31.4 31.4 67.2 

8 141 32.8 32.8 100.0 
----- ----- -----

TOTAL 430 100.0 100.0 
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Table 13. Frequency of Ethnicity 

Relative Adjusted Cum 
Absolute Freq Freq Freq 

Ethnic it:£ Freg {PCT) {PCT) {PCT) 

Caucasian 321 74.7 74.7 74.7 

Black 5 1.2 1.2 75.8 

Hispanic 64 14.9 14.9 90.7 

American Indian/ 
Alaskan Native 27 6.3 6.3 97.0 

Asian/ 
Pacific Islander 12 2.8 2.8 99.8 

Missing 1 .2 .2 100 •. 0 
--~-- ------ -----

TOTAL 430 100.0 100.0 
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Table 14. Frequency of Parental Composition 

Parental/ Relative Adjusted Cum 
Guardian Absolute Freq Freq Freq 
Comeosition Freg (PCT) (PCT) (PCT) 

Both Parents 319 74.2 74.2 74.2 

Father 20 4.7 4.7 78.8 

Mother 79 18.4 18.4 97.2 

Relative 9 2.1 2.1 99.3 

Other 3 .7 .7 100.0 
----- ----- -----

TOTAL 430 100.0 100.0 
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Table 15. Frequency of Parental Occupation 

Relative Adjusted Cum 
Occupational Absolute Freq Freq Freq 
Code Freg (PCT) (PCT) (PCT) 

Professional/ 
Technical 94 21.9 23.4 23.4 

Managerial/ 
Administrative 78 18.1 19.5 42.9 

Clerical 27 6.3 6.7 57.6 

Craftworker 68 15.8 17.0 74.6 

Operative 46 10.7 11.5 86.0 

Laborer 12 2.8 3.0 89 •. 0 

Service Worker 44 10.2 11.0 100.0 

Missing 29 6.7 Missing 
----- ----- ------

TOTAL 430 100.0 100.0 



Table 16. Construct Identification 

Construct 

Group Size 

Instructional 
Time 

Instructional 
Process 

Instructional 
Content 

Parental 
Occupation 

Student 
Ethnicity 

Operational 
Definition 

Number of personnel 
available to promote 
learning relative to 
the classroom com
position. 

The amount of time 
allocated to math 
period, to direct 
teaching, to time
on-task, and to 
transitional activi
ties. 

The type of feedbatk 
. utilized by the 
. teacher. 

The ratio of skills 
taught to those 
mastered and not 
mastered. 

The variety of paren
tal occupations with
in a classroom. 

The variety of 
student backgrounds 
within a classroom. 

Corresponding 
Measure 

TQ I tern 5, 
6, 7, a. 

TQ Item 9, 
10' 11' 12. 

TQ Item 13. 

TQ Page 2. 

SQ Item 7, a. 

SQ Item 6. 
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Table 16. Continued 

Construct 

Mobility 

Student 
Achievement 

Operational 
Definition 

The entry/withdrawal 
rate of the student's 
classroom. 

The student's 
obtained score on 
the dependent 
measure. 

Teacher Questionnaire (TQ) 
student Questionnaire (SQ) 

Corresponding 
Measure 

SQ Item 11. 

Dependent 
Measure 
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APPENDIX F 

FREQUENCY TABLES OF TEACHER EXPERIENCE, TEACHER EDUCATION 

AND INSTRUCTIONAL PROCESS 
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Table 17. Frequency of Teacher Education 

Relative Adjusted Cum 
Teacher Absolute Freq Freq Freq 
Education Freg (PCT) (PCT) (PCT) 

Bachelor's 
Degree 15 18.5 18.5 18.5 

Bachelor's Degree 
+ 15 hours 25 30.9 30.9 49.4 

Master's Degree 20 24.7 24.7 74.1 

Master's Degree 
+ 30 hours 21 25.9 25.9 100.0 

-------- ----- ----_. 
TOTAL 81 100.0 100.0 
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Table 18. Frequency of Teacher Experience 

Relative Adjusted Cum 
Teacher Absolute Freq Freq Freq 
Exeerience Freg (PCT) (PCT) (PCT) 

2-3 Years 15 18.5 18.5 18.5 

4-10 Years 27 33.3 33.3 51.9 

11-20 Years 25 30.9 30.9 82.7 

over 20 Years 14 17.3 17.3 100.0 
----- ----- -----

TOTAL 81 100.0 100.0 
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Table 19. Frequency of Instructional Process 

Relative Adjusted Cum 
Absolute Freq Freq Freq 

Process Freg (PCT) (PCT) (PCT) 

Use of Student Idea 23 28.4 30.2 30.3 

Criticism 5 6.2 6.6 36.8 

Corrective Feedback 42 51.9 55.3 92.1 

Praise 6 7.4 7.9 100.0 

Missing 5 6.2 Missing 
------ ----- ------

TOTAL 81 100.0 100.0 
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