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Chapter 1 

INTRODUCTION 

Researchers have tried to determiile relationships between teacher 

performance and student learning for many years. Their studies and 

research reports range from one of t,he earliest by Barr.(;1929) tc> Borich 

(1977) and Medley (1977). As indicated by the current work of Borich, 

Medley and many other researchers, st.udent learning and teacher perfor-
. :· . . ' ' ·. . 

mance remain a continuing concern at the present time. This is the case 

in that research has not yet revealed truly generalizable teacher . . 

behaviors that affect student achieve~ent in predictable cause-effect 

relationships. However, progress is being made cind research efforts to· 

date have produced a nuriibE!r of promising relationships. Some of the 

more significant of these studies have been completed by Furst (1967), 

Medley (1977), Medley and Mitzel (1963), Nuthall (1968), Rosenshine 

(1971), Smith (1971), Soar (1972) and Whithall (1949). Although much 

of this research dealt with observing teachers in academic classrooms, 

there seems to be potential for applicability of results to vocational 

shop/laboratory settings. ·a,ne application involves using the results 

of selected research as a basis for conducting research in vocational 

education. An example of this would.be .to conduct verification or 

validation studies to assure the applicability of previous research 

results in vocational education settings. 

1 



. -.: 

. 2 .. 

. · ·'· · .. \" 

In the search for te!;ac::her eff e.ctivenes's., · r·eseat~Jiet:s have identi:.. . 
. <· 

fied three types of research concetn~d with teacher l?ehavfor and stude~t 
. '', . . 

achie~enient •.(Roserishfn~.ancf Furi3t, 1973:131) •. · '.l'Qe~e.·tnclud~ d~scri.p•tive;· 
',.:·' ·' . . ·. .. .· . 

. correlation.9.1 ancl experimental. studies~ . Rosenl:lhine ·~nd Furst Suggest· . 
..... · ... 

that these three types of· studies .. provide . a: design for continued . res.earch 

on. teaching. A coritinuirig research, pl~:m is tb ffp;t · desc;rib·~ the behavior 

of teachers and then conduct corr~latiorial· research to det'emirie wbieh 

b~haviors a~e associated with student .. achievement.· .. A next· ~t~p in the 

• continuing·. research process is·. to perform ex~er.:1.tnental. studies' ..• to '.deter:.. . 

miqe the. validity of the re!lattbns~ips" identified through de~c:tiptf~e ~rid 
correlational studi.~s ~rid. th¢ d¢gree_or amourit of behavior required for 

optimum student achievement .. 
. . . 

Existingresearch on teaching which.deals with teacher performance 
• • •• • •.• ! • 

and effectiveness as revealecl by teacher beh~viot and student ~chievetnent 

indicates the need for conttnued' research (~oseftshine and' Furst, 1973 :162; 

Borieh, 1977: 367;. Dunkin and Biddle, 1gj4 :4l9; Medley, 1977 :69). This ·. 

additional research rs n_ece~sary to test 'the applicability of iden~ified 
' . 

teacher behavior variables .as they. re.late. to student achievement in addi-
: . . . .' . ' ·. ' . ·:'. 

·.tfonal contexts including di:fferent_grade .levels,···subject areas, physical 

settings, etc. (Biddle, 1967:337). 

·.•.THE PROBLEM AREA . 
. . . 

.. ··,.· :' 

. . ' : ... . . · ... -- . ' ··: · .... ·-. 

The problem area for this study enco~passes tea,cher. l>ehavior arid. 

student achievement.. In or~er to •. clarf~y h~w this area 6£ ;~onc.ern is 

contained w:f,thin the universe of r.esearch o:i;t t~ea:ching; Figure 1: .. ·. 

. : . ' . 
. . '~ : ,· 
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4 

illustrates a paradigm (Dunkin and Biddle, 1974:38) for the study of 

classroom teaching. An examination of Figure 1 indicates that teacher 

classroom behavior may be viewed, as· one ofcthethree major' areas of 

classroom activities identified as process variables in teaching. The 

diagram also identifies pupil growth as one category of the product 

variables of teaching. Therefore, studies involving teacher behavior 

and student achievement are sometimes referred to as process-product 

research on teaching. 

Additional study of Figure 1 shows that.the other process vari-
.. . ' 

ables of teaching are pupil-classroom behavior and observable changes in 

pupil behavior. The paradigm indicates that changes in pupil behavior 

result from· the interactions between teacher behavior and pupil behavior. 

The focus of .this study was on behavior of the teacher as teacher 

behavior initiated and interacted with student behavior in the learning 

environment. Figure 1 assumes that observable changes in pupil behavior 

are a function of teaching and hence evidence of the success or failure 

of the teacher's efforts (Duncan and Biddle, 1974:45). Although this 

assumption is widely accepted, it was necessary to recognize in this 

research activity that student behavior does affect the behavi()r of the 

teacher. 

When considering the variation in activities and the use of 

various instructional materials and methods by teachers as a dimension 

of teacher behavior, it was important to acknowledge that beha,viors 

exhibited by the teacher would be affected by sttiderits. Another view 

of this teacher-student behavior interaction was.that. since the teacher 



5 

is the authority figure and in charge of student activities, he or she 

must decide how to respond to student behavior and use various methods 

or activities; therefore, the teacher's behavior is predominant. 

This research was delimited .to the study of teache.r behavior 

and student achievement. Therefore, ·it was necessary to accept vari.;.. 

ation in teacher behavior due to variation in student behavior as a. 

limiting factor for which the study did .not control in the observation 

of teacher behavior. 

Another paradigm is also available to help in narrowing the 

focus of this study as it related to vocational teachers. Figure 2 

is reproduced from Bjorkquist, et al~ (1968:18). A review of this 

"schematic model" reveals three important points concerning this study. 

The first point is that teacher behavior in the class, shop or labora:.... 

tory is identified as a sub..,.categoryof teacher performance. The 

second implication for the present research is that student ill-school 

changes such as achievement in the teacher.' s area of specialization are 

listed as short term effects of teaching. Points one and two illustrate 

the application of the model in Figure 1 to vocational education settings. 

The third point to be noted as it relates to this research is the diverse 

backgrounds of trade and industrial edueation teachers. This diversity 
. . . - . 

leads to relatively large variance in personal characteristics of trade 

and industrial teachers as compared to teachers of other school subjects 

or vocational program areas (Leighbody, 1972:139) •. 

The need for research on teaching.emerges from .the·coriclusion 

that there is little knowledge concerning the actions and activities 
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of teachers as they relate to student performance. A firm empirical 

base for teacher education is lacking. Movement toward the establishment 

of a research foundation for teacher education has begun as indicated 

above and as outlined in the review of literature in Chapter 2. However, 

additional research in this area is needed, especially that which has 

specific emphasis on vocational education. 

The needed research must focus on our perceptions of teacher edu-

cation in its totality by looking not only at teacher education programs 

and the students who enter and graduate from these programs but must also 

include the study of teachers in actual teaching situations. Research on 

the study of teachers in classrooms must concentrate on the behavior of 

the teacher as it relates to student achievement. 

This research may be considered foundational to the derivation of 

vocational teacher competencies as derived from direct observation of 

teachers working with students in actual school situations. Support for 

this type of research is provided by Tuckman and Schaefer (1966:43) and 

Moss (1967:26). These authors sustain the view that trade and industrial 

teacher competencies may be derived by research based on direct observa-

tion of teachers. This need for the present study is further reinforced 

by Finch and Bjorkquist (1970:37). They report the need for conducting 

additional research before definite teacher evaluation rules can be 

established. 

STATEMENT OF THE PROBLEM 

The general research problem of this study was that educators 

have not established firm cause-effect relationships between teacher 
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behavior and the resultant learning of students. This issue has been 

examined most effectively through observation of teachers in actual 

school settings and relating dimensions of behavior to student achieve-

ment. 

Progress has beenmade through investigations of teacher behavior 

and student achievement in various classroom environments and subject 

areas. However, additional research is needed, especially in the field 

of vocational education. This study sought to extend our knowledge 

through inquiry into the relationship between teacher behavior and student 

achievement in a specific vocational program area. 

Specifically, this study sought to investigate the relationship 

between a selected dimension of vocational industrial automotive mechanics 

teacher behavior and the achievement of vocational industrial automotive 

mechanics students taught by these.teachers. The research also included 

an investigation of relationships between student opportunity .to•learn 

criterion material, student achievement, teacher personal characteristics 

and teacher behavior in the vocational shop/laboratory. 

One of the questions that arises in research dealing with teacher 

behavior and student achievement is whether the criterion instrument was 

relevant to the instruction (Rosenshine and Furst, 1973). This question 

centers specifically on whether or not the material on the post"'-test was 

included in the instruction provided ·to students. For th:i.s'reason 

student opportunity to learn criterion material (SOL) ha.s been included 

as a variable in this study~ 
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.Research concerning teacher personal characteristics~ teacher 
. . .·· '. "' . -'·.. . '. . 

' behaviar and student a~hievement has produced conflicting results at 

this point in time. Howev~r~ .continued ·research:Using these variables 
. . . . . .· 

can be beneficial in that a trend may b.e detected and J:actor~ identified 
•. . . : 

which lead to an explanation.of the conflicting results. Conti:nued 
. . ·. . . . . ··.... ~ . 

research usirig these variables also permits comparisons between present 

and prevfous findings. ' It w~s,' ther~fore, de~med advisabl~ to incll~de 

selected personal characterf~tics. ~f teachers in this res~ard1.: 

RESEARGH QUESTIONS ' . . . _,; 

. . - · .. ' . . . ·. .. 

The following reS\earch questions· were formulated to. implement 

. the examination of the research prob:J_em. 
. . . . 

1 .• ·What: iS the relationship between vocational industrial auto"-

. motive mechanics teacher beh~vior on the ·dfmensiori of variety/variability 

as indicated by the "Vocational.Teac~er Observation Of P~ocessSystem" 

(VTOPS) Variety Q~antfty (V~) score a~dstud~rit achie~emen~ as measured 
. - . 

by the "Ohio Trade and Ind\lsf:dal Education Achievement Test for 

Automotive Mechanics" (Ol'AT)? 

2. What is the relationship between vocational industrial auto-

motive mechanics teacher behavfor on the dim~nsfori of va~iety/varfab·ility 

as indicated by the VTOPS Variety R.9.nge (VR).score and student achieve_: 

ment as measured by the OTAT? 

- 3. What is the. relationship. between "Student Opportunity to 

Learn Criterion Material" 'csoL). as measured by the automotive mechi:lrtics 
' ' ' 

teacher rating and stµdent ~chievement .as .!lleasured by the "Short Oc'cupa-: · 

tional Krtowledg~ Test 'fot.AutoMechani.cs" (SOKT)? ·"·' 
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. '.. ·.:· ,:· : . . ·· ·'· . 

4. -·What is the. relationship .b~tween: selected personal character-:-
.. . ·. .. 

is tics of automotive mechardcs teachers as indfcated l:>Y th~. ''Teacher 

Personal Characteristies Profile" (TPCP) and student achievement as 

measured by the OTAT? 
. -

5. What is the relatioJ1ship between SOL as measured by the. auto-. 

motive mechanics teacher rating arid selected. personal characteristics of 

automotive mechanics te.achers as indiC.ited by the TPCP? 

6. What is the relation~hip between selected pers.onal character-, 

istics of'automotive·mechan;ics tea.~her~ as indicated by the.tPCP·and 

-_ teacher behavior as· indicat~d by the VTOPS VQ score? . 

} • What is the· relEJ.tionship be~een selected personal character-
' ·. ·". .· . 

is tics· of automotive mechani~s t~ach~~s as. indicated by the ·TPCP and 

teacher behavior as indicated by the VTOPS VR scorer 

·. -DEFINITION OF TERMS 

In order to clarify the me8:ning of selected t¢rms.assocfated 

with this research study, the foilowing def in-it ions are presented: 

1 • . Ca te~o:ty System: A fool,.· for observing teacher.s in which a 

given teacher behavior is. r~co:tded each tiiile it• occurs.· and·. hence prov:ides 

a frequency count for. the occurrence of spe~ificbeh~~iors (Borich, 

1977 :16). 

A process whiC,h enable~ s.tuderits tO modify the!ir 

behavior in a more or less permanent _way, so ~hat .the sain~ modificatian 
. , . ·.. . .... :· .···-

2. Learning: 

does not have to-occur·again and again in eacl:i new situation (Gagne~ 

1975: 5) • 

·r • 

. ·.;· ...... '' 
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3. Observation: Observation is the systematicrecording of a 

variety of specific, discrete teacher behaviors that are assumed, 

according to a theoretical framework, to be related to student growth 

(Borich, 1977:9). 

4. Student Achievement: The change in performance before 

learning as compared to performance after the learning situation (Gag~e, 

1977:19). 

5. Teaching: Any interpersonal influence aimed at changing· the 

ways in which other persons can or will behave (Gage, 1963: 96) •. · 

6. Teacher Behavior: The actions and activities of an indi-

vidual while performing the act of teaching (Gage, 1963:93). 

7. Teacher Characteristics: · The personal characteristics of 

individual teachers such as age, years of teaching experience, educa-

tional background, work experience in industry, etc. 

8. Teacher Competencies: Specific teacher behaviors that 
. . 

include the specification of a desired quantity of behavior (Borich, 

1977:5)~ 

9. Teacher Performance: ·The execution of the a.cts of teaching 

(Borich, 1977:4). 

10. Variety: Variation in activities, use of various instruc-

tional materials and methods, variability {Rosenshine, 1971:147). 

11. Variety Quantity (VQ): The variety quantity score on the 

VTOPS instrument which is determined by the summation of frequencies on 

all items for the full twenty-five minute observation period. 
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12. Variety Range {VR): The variety range score on the VTOPS 

instrument which indicates the total mnnber of different items on the 

instrument in which a frequency of occurrence appears during the twenty-

five minute observation period. 

ASSUMPTIONS 

. . 

This study was based on the following assumptions: 

1. The variance between classes in student residual achievement 

scores can be attributed latgely to differences in teacher behavior. 

2. The variation in facilities and equipment are not sufficient 

to adversely affect the measurement of teacher behavior and student 

achievement. 

3. The content of the achievement measures is included in the 

course of instruction for all programs in the study. 

4. Teacher behavior during the observations is typical and 

representative of the total behavior. 

5. The teacher response on the "student opportunity to learn" 

instrument is an accurate reflection of stud~nt opportunity to learn 

the criterion material. 

6. Student learning takes place in the class under the teacher's 

direction rather than out of class through work experience or independent 

self-study. 

.LIMITATIONS 

The following limitations should be considered when reviewing the 

results of this study: 
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1. This was a cor:relational study an4 as suC.h does not.imply 

a specified quantity of variety in teacher behavior. 

·2. Field based observation studies of this type do not have 

the degree of control associated with experimental studies .• 

3. The sample included automotive mechanics teachers in the 

state of West Virginia who agreed to participate. 

4. The· teacher behavior variables·were selected.from among 

many that may relate to student achievement .. 

5. The study does not control for variables such as social 

class, prejudice, conservatism, social climate or teacher traits such 

as personality, attitud.e or dogmatism. 

6. Student achievement is limited toach:i.eventent in the subject 

matter area and does not attempt to account for other teaching outcomes 

such as student cooperation in working with others and student attitudes 

toward self, school, the subject area and citizenship. 

7. The research did not include the observation or control of 

student behavior. 

8. The effect of student behavior on teacher behavior was not 

considered or controlled for in measuring variation in teacher behavior. 

9. The observation of teacher behavior was limited to the 

laboratory setting and did not include teacher observation in the formal 

classroom environment. 

SUMMAR.Y 

This chapter has presenj::ed a background of literature and 

research on teaching to provide a foundation for the study. The need for 
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additional research in" this area has been established through the general 

literature on the subject as well as through the literature on research 

in vocational education. The necessity for continued research was 

narrowed until it focused on and gave justification for the present 

research. 

Research questions were presented. Definitions of key terms 

provided clarification for the purposes and content of the research and 

literature review. Assumptions upon which the study was based were 

stated. Presentation of the limitations of the study will provide 

assistance in reviewing the conclusions of this research. 



Chapter 2 

REVIEW OF RELATED LITERATURE 

INTRODUCTION 

This chapter presents a summary review of related literature and 

research pertaining to the rationale for and·procedures applicable in 

this study. The chapter is sub-:divided into sections to provide a basis 

for the research methodology and procedures. Chapter sub~divisions 

include teacher behavior and student achievement, teacher behavior vari-

ables related to student achievement, personal characteristics of 

teachers and approaches to the measurement of student achievement. 

TEACHER BEHAV!ORAND STUDENT ACHIEVEMENT 

Medley and Mitzel (1963: 24 7) in their review of research on 

teacher behavior in the Handbook of Research on Teaching state: 

Certainly there is no more obvious approach to research on 
teaching than direct observation of the behavior of teachers 
while they teach and pupils while they learn. Yet it is a rare 
study indeed that includes any formal observation at all~ In a 
typical example of research on teaching the research worker 
limits himself to the manipulation or study of antecedents and 
consequents cif whatever happens in the classroom while the 
teaching itself is going on, but never once looks into the 
classroom to see how the teacher actually teaches or how the 
pupils actually learn. · · 

The 1963 repoi:-t by Medley and Mitzel along with other accounts 

of research dealing with teaching certainly stimulated additional 

15 
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research on teacher behavior by direct observation. Many .studies were 

completed during the decade of the sixties and studies of this type 

continue to the present time. 

Several summaries of research on teacher behavior as revealed 

through direct observation were prepared by Rosenshine (1971), Rosenshine 

and Furst (1971:122),; Dunkin arid Biddle (1974), Simon and Boyer (1974), 

Borich (1977:370) and Medley (1977) .. Some of the most significant syn-

theses of this research have been done by Rosenshine and Furst in their 

reports in 1971 and 1973. These summary reports indicate the response 

of the profession concerning the identified need for research on teacher 

behavior and student achievement. 

Nine variables have been reported as giving the most consistent 

or significant results from over fifty studies in which teacher behavior 

was correlated with student achievement; The majority of these studies 

adjusted measures of pupil growth through the use of pre.:...test scores and 

regression analysis (Rosenshine and Furst, 1973:155). The variables 

identified are: 

1. Clarity 

2. Variability or variety 

3. Enthusiasm 

4. Task-oriented and/or businesslike behaviors 

5. Criticism 

6. Teacher indirectness 

7. Student opportunity to learn criterion material 

8. Use of structuring comments 

9. Multiple levels of questions or cognitive discourse 
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Further discussion and definition of the above variables which have a 

direct influence on this study are presented later in this chapter. 

A review of research and literature on vocational education 

revealed several studies dealing with vocational .teacher competencies. 

Walsh (1960:49) indicated that the competencies identified in his 

research (Walsh, 1958) were derived through committee action. The com-

mittee was composed of staff members of the U.S. Office of Education, 

state teacher trainers, state trade and industrial supervisors, state 

directors, .local directors and outstanding teachers. 

Nichols (1964: 224) ·conducted tesearc.h concerned. with the tasks 

which constitute the trade and industrial education instructors total 

·job assignment. Nichols used the descriptive survey methodology of 

sending a questionnaire to 430 trade and industrial instructors. 

Perhaps the most recent and signi.ficant effort to identify per-

formance requirements for teachers is the work of Cotrell, et al. 

(1971; 1972). . In seeking the necessary performances for vocational 

teachers these researchers (Cotrell, et al., 1971a:xi) used the follow-

ing methodology. 

Methodology for the study included an occupational analysis 
of the pedagogical functions of the teachers; a task force. 
evaluation and review of pedagogical performance elements; a 
critical incident study to expand, verify and establish support 
for the performance elements identified through the occupational 
analysis; and the development of performance oriented general 
objectives for model curricula guidelines. 

Tuckman and Schaefer (1966: 43) repprted that teacher strengths 

are a function of the areas most emphasized and best taught in the 

specific institutions from which they obtain training. They also 
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indicate that some institutions emphasize techntcal .competence while 

others emphasize teaching methods. Research findings on the outcomes 

of teacher training are therefore contradictory and confusing. Accord-

ing to Tuckman and Schaefer (1966:43), the answer to providing competen-

cies needed by trade and industrial teachers. may. liE} in a job analysis 

of teaching tasks based on direct observation of many teachers in many 

settings to determine how often different skills and techniques are 

called for. 

In the Review of Research inVocational Teacher Education, Moss 

(1967) did not report any research studies involving industrial teacher 

behavior and student achievement. However, the need for such research 

is indicated. Moss (1967:26) stated: 

We must learn to measure the extent towhich identified intrin-
sic criterion variables actually affect teacher behavior patterns. 
And we need to establish the relationships between .teacher behavior 
and actual student outcomes inyaryirig situations. 

Miller (1967) reported research priorities 1n technical teacher 
' . ,. 

education. The need was identified for the determination and analysis 

of technical teacher activities to be used in planning teacher education 

curriculums. This relates to the present study inthat it identifies a 

need which direct observation of teacher behavior will help satisfy. 

Bjorkquist, et aL (1968:9) reported on research in trade and 

industrial teacher education since 1963. The report indicated that many 
. . 

of the studies focused on the process of teacher education or on the. 

product of the teacher education program. The review of research did 

not reveal any studies that were directly concerned with teacher 
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behavior and student achievement. However, a paradigm of the study of 

trade and industrial teacher education includes the two components as 

potential sources for research studies. 

Research dealing with performance tests of instructor competence 

was conducted by Popham (1968). This study did use student achievement 

on performance .tests as the indicator of instructor competence but the 

two groups of .teachers in the experiment were not observed while teach-

ing. The teachers were allowed to use any methods they chose .in accom-

plishing student achievement (Popham, 1968:8). 

Pautler and Schaefer (1969) prepared a review and synthesis of 

research in trade and industrial education. The review included a sec-

tion devoted to teacher education with sub-headings for teacher compe-

tence and evaluation of teacher education programs. The review of this 

report did not reveal any research concerning teacher behavior and 

student achievement. 

Four studies were reported by Samson (1968:409) which dealt 

with the identification of performance qualities of business and dis-

tributive education teachers. These studies used the critical incident 

technique. The teacher's behavior during the incident was labeled as 

effective or ineffective by the reporter. The studies reported.did not 

deal with student achievement or vocational industrial teachers. 

Peterson (1973) .prepared a review and synthesis of research on 

vocational teacher education. Sections on competencies required of 

vocational teachers and evaluation of vocational education programs 

were included in the report. Although no specific references were made 
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to research dealing with vocationalteacher behavior and student 

achievement, Peterson (1973: 7) recommends additional research on the 

identification of competencies for each aspect of vocational teacher 

education. 

In studying the teachini?; effectiveness of two groups of 

teachers with different preparatory. backgrounds, Moore (1976:45) dis.,.. 

covered differences between the groups on selected behaviors through 

the use of an observation system. The behavior of the teachers was 
' . . . · . . · 

related to teacher ed'ucatbr ratirtgs and teaching performance tests 

rather than student ach;i.eveinent. The importance of this report to. the 

present study is to illustrate the use of opservation systems in study-

ing vocational teachers. The study by Moore dealt with vocational agri-

culture teachers. 

The Journal of Irtdusfrial. Teacher Education issues. from 1964 to 

the present were reviewed. Fifteen reports were found that dealt with 

teacher performance, teacher competendes, teacher.evaluatfon or other 

aspects of industrial teachers. Four of the fifteen reports dealt with 

teacher behavior with one of the four reports focusing on teacher 

behavior and student achievement. 

Doty (1973: 63) ident;if :i,ed immediate evaluation of teachers as 

the observation of their behavior \olhile they were in class. Doty 

indicated: 

The idea, that the teacher knows the criteria he must fulfill, 
requires a detailed description of the behc:lviors (criteria) which 
he must possess and demonstrate at. the time.of evaluation (1973: 
63). 
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The development of an observation instrument is described by 

Doty 0(1973) which requires three stages. Two of the steps in the 

instrument development relate to the present study. They are: 

1. defining the performance elements 

2. analyzing the behaviors (criteria) 

The present study was concerned with the definition and analysis of 

performance elements (behaviors) that relate to student achievement. 

Detwiler (1972:68) conducted an experiment dealing with the 

development of cognitive behavior of vocational industrial student 

teachers. The study is an example of how outcomes of. the present 

research can be utilized in experimental studies concerning vocational 

industrial teacher education. The report by Detwiler. does not cite any 

observational study asa basis for the selection of cognitive behavior. 

The methodology was to select teaching practices and techniques from 

the literature and have a jury consensus for the inclusion of a specific 

item. 

Finch and Bjorkquist (1970:37) discuss teacher behavior in their 

review of process measures in occupational education evaluation such 

that several points relate to the present study. They are: 

1. The question is posed as to whether or not teacher behavior 
measures actually relate to student achievement. 

2. It appears that more research is nee.ded before defi'[lite rules 
for evaluation can be established. · 

3. There is very little common agreement concerning which 
behaviors should be measured. 

4. It is important to select measures of behavior that will help 
both teachers and administrators. 

Several research studies that have used student achievement 

measures for secondary vocational education students include Popham 
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(1968), Finch (1971), Enderlein (1972) and O'Reilly (1972). Although 

these and many other studies have used vocational student achievement 

none have been located which attempt to relate teacher behavior and 

secondary vocational student achievement. 

Another study which dealt with student performance of physical 

skills was conducted by Hughley (1973:99). This study provided feedback 

to student teachers in physical education based. on observation of identi-

fied behavior categories. The implication for this study is that the 

observation instrument was designed to observe teachers while they were 

supervising students who were doing psychomotor tasks. 

The only study located which used an observation of teaching 

instrument and correlations with students achievement in the context of 

vocational education was by Marsh, et al. (1955). This study was not 

at the secondary level of vocational education. The research by Marsh 

was reported by Rosenshine (1970:648) is summarized below. 

In the earliest study (Marsh, et al., 1955) 106 Air Force 
instructors taught the same material on airplane hydraulics to 
two different classes a month apart. Each course lasted for 
eight daily one hour sessions. A pretest similar to the written 
posttest and grades in previous phases of the program were used 
as predictor variables in the calculation of residual gain scores. 

Marsh, et aL (1955) used the "Instructor Observation Checklist" 

as reported by Simon and Boyer (1974:424). The checklist focused on the 

instructor's cognitive verbal behavior. 

The work by Marsh, et al. (1955) pertains to the present study 

in that this study focused on the achievement of students and the 

laboratory behavior of secondary level vocational industrial teachers. 
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The early work by Marsh is an example of the applicability of using 

teacher observation instruments in a specific area of vocational 

industrial education and relating the results to student achievement. 

Teacher Behavior 

The actions and activities of a teacher while performing the 

act of teaching are considered to be teacher behavior. Borich (1977:3) 

in discussing teacher performance indicates that when teacher behavior 

is considered as the execution of the acts of teaching then teacher 

behavior is the basic level of description of teacher performance. 

In recent years, research on teaching has focused on teacher 

behavior. Soar (1972:508) reports that the period from 1958 to 1960 

marked the beginning of change in the .literature concerning teacher 

behavior. Research relating teacher behavior to pupil growth has 

increased sharply since 1960 (Soar, 1972:508). 

Several studies were completed prior to 1958. The work of Horn 

(1914) was one of the early attempts to obtain objective measures of 

classroom behavior. Several additional early studies were done by 

Morrison (1926), Barr (1929), Wrightstone (1934), Urban (1943), Withall 

(1949), Wispe (1951) and Marsh,~ al. (1955). These studies dealt 

with various aspects of teacher behavior and/or student achievement. 

In 1958, Medley and Mitzel published their technique for measur-

ing classroom behavior (Medley and Mitzel, 1958:86). This report 

included the observation instrument OScAR (Observation Schedule and 

Record). The work of Medley, Mitzel and others with the OScAR helped 
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to stimulate research dealing with teacher behavior and student 

achievement. 

Flanders (1960) reported the development of the interaction 

analysis observation system which focuses on interaction of teacher 

and students as indicated by teacher talk and student talk. The 

Flanders interaction analysis instrument has also been widely used in 

research on teaching. The interaction analysis of Flanders concentrates 

on the directness or indirectness of the teacher in his or her conduct 

of instruction. 

Ryans (1960) concentrated art the observation of teaching through 

the use of rating systems. The observer visited the classroom and 

immediately upon leaving completed the rating scale. Ryans' work dealt 

mainly with relating teacher characteristics and teacher behavior. 

Medley and Mitzel (1963:247) made a major contribution to the 

literature.concerning the observation of teacher behavior with their 

chapter titled "Measuring Classroom Behavior By Systematic Observation" 

which was published in the Handbook of.Research on Teaching. This report 

helped to stimulate additional research on the study of teachin~ through 

observation of teacher behavior. Many suggestions and procedures were 

outlined as well as a comprehensive review of research completed up to 

1963. 

The studies and research reviews cited to this point are a 

representative sample of many other reports and publications dealing 

with teacher behavior. Addi ti anal literature directly related to teacher 
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behavior and this study are reported below under the section .on teacher 

behavior variables that are related to student achievement. 

Student Achievement 

Learning is a process which enables people to modify or change 

their behavior (Gagne, 1975:5}~ The occurrence is inferred from a dif-

ference in performance before and after being placed ina learning 

situation (Gagne, 1977:19). The achievement of students can be con-

sidered as the change in performance due to learning. This view of 

achievement requires the consideration of student gain scores on achieve~ 

ment measures administered as pre- and post-tests (Berliner and Gage, 

1975:86; Borich, 1977:27; Gage, 1963:116; Rosenshine, 1971:23). 

Kerlinger (1973:493) makes the following statement concerning 

achievement tests: 

Achievement tests measure the present proficiency, mastery, and 
understanding of general and specific areas of knowledge. For the 
most part, they are measures of effectiveness of instruction and 
learning. They are, of course, enormously important in education 
and educational research. Indeed, in research involving instruc-
tional methods, achievement, as we have seen is often the dependent 
variable. 

Remmers, Gage and Rummel (1965:181) view achievement in school 

as movement of students toward attainment of instructional objectives. 
I 

Achievement is measured by the use of pre- and post-tests (Borich, 1977: 

4 7). A pre-test is essentially a test to determine the level of achieve-

ment of students prior to instruction. A post-test is an achievement 

test in the sense that it is a test be:i,.ng used to measure student 

progress toward predetermined objectives. 
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Remmers,· et al. (1965: 106) .. identify. two major purp9ses for 

achievement tests :;l.n addition to the research applicatfons. · The first 

is that achievement testing helps ·teachers keep the1i1Selv:es more reliably 
. · ... · . 

aware of .student progress. The .second is that acM.evenient tests provide 

more dependable arid OQjective bases for evaluating the educational pro-

gram than subjective measures. 

Scholastic aptitude· tests are defined QY Remmers, .et> ~l. (1965: 
. . :· . ~ ... 

14) as intelligence tests that are.used to predict future success in 

school. 

Scholastic aptitude is usuaily evaluated by means of grades 
a pupil has earned in preceding ·courses or tests ofability and . 
achievement. The best single predictor of ability to succeed 
in futtir~ schooling is some measure of'. past' school achivemerit.' 
This information is not .. always available and in some instances 
is far from reliable. Originally tests designed to fill this · 
need were called intelligence teats. Since many such .tests 
have been validated on the basis of their ability to predict 

' success in school, the more descriptive title, scholastic 
· aptitude test, is becoming widely employed. · 

In continuing the discussion of academic. aptitude, Remmers, et· 

al. (1965:14) point out that achievement is described as what a student 

has learned while aptitude indicates how well the st\.ldent tnay learn.in 
' . . . 

the future. Aptitude focuses on previous achievement as a, predictor of 

future achievement. 

Popham (1968:2) conducted a study using student achievement in 

autmnotive mechanics as a measure of :[.nstructor effectiveness. Popham's 
' ' 

report relates 'to the present study_ in, that student achievement was 

represented by the classroom mean rather th.an achlevemeJit of individual 

students. Another implication for the present study was the use of 
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automotive mechanics student achievement for the purpose·of conducting 

research in vocational education. 

Another research study using automotive mechanics classes was 

reported by Fin.ch (1969). The research was conducted at the post-high 

school. level using students enrolled in the automotive curriculum at a 

community college. This study utilized student ;achievement in automo-

tive mechanics as one of the major variables in a post-test only control 

group design (Finch, 1969 :26). The lllajor implicatibns for "the present 

study are the use of achievement in automotive mechanics as a criterion. 

variable and the use of a test of mental ability as a covariate. 

Finch and Bjorkquist (1970:38) in di13cussing process measures 

in occupational education evaluation make the following statement about 

standardized achievement measures. 

Achievement measures which are oriented toward specific voca-
tional subject areas may provide useful informatfon relative td 
the instructional process. ; •• In recent years, standardized 
achievement tests have been developed which show great promise 
in the measurement of learning outcomes • • . • These measures 
have been painstakingly developed and report high test and sub-
test reliabilities. 

The importance of this report to the present study is that the Ohio. 

Trade Achievement Test is a typical example of the achievement measures 

·described above. 

Finch (1971) reported on research involving. secondary students 

enrolled in automotive mechanics programs in area vocational centers. 

The study included the measurement of student performance or achieve-

ment among other variables (Finch, 19.71:13). Inaddition to the use 
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of student achievement as a criterion measure, t.he research reported 

also used multiple regression analysis which is .relevant to the present 

study (Finch, 1971:2). Occupational knowledge in automotive mechanics 

was also used as one of the criterion variables as reported by Finch 

(1971:23). 

It is virtually impossible to obtain comprehensive. information 
about a.person's occupational knowledge in a short period of time. 
As an alternative to this, it was .decided tp employ the Short 
Occupational Knowledge Test (Auto Mechanics) which.has been 
developed by Science Research Associates (Campbell and Johnson, 
1970). This test, which consists of twenty multiple choice items, 
has an adequate reliability index and has been shown to discriminate 
between auto mechanics and non-auto mechanics with a great deal of 
precision. 

Use of the SOKT was particularly relevant.to the present research 

as the "Short Occupational Knowledge Test" was used as orie of two 

measures of automotive mechanics student achievement in the present. 

study. 

Janeczko (1972il4} reported on research which included college 

students enrolled in an advanced power mechanics course. The study 

dealt with instructional objectives and psychomotor performance of the 

students. The major implications for the present study are the use of 

video tapes in conducting research in power mechanics and.the identifi-

cation of the need for additional research concerning the differences 

between teachers and their use of instructional objectives. 

Enderlein (1972:10) reports on a research study in vocational 

education which examined the relatianship between.student characteris-:-

tics and shop or laboratory achievement as measured by th.e Ohio Trade 
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Achievement Tes.t (OTAT) and e~d-~f-cours~ shop g'radei:;. .Tliis research · 

is important to the pr~sent ,study sine~ the 'ohio Trade Achievement. Tes't 
. . . 

was used .in conducting rese~rch wi,th se-condary eleventh and twelfth 

grade vocational students. Enderlein (1972: lZ)' in dis~ussirig the 

development of objective means of ~ssessing student learning states: .. 

One successful undertaking in this field of standardized 
testing iri vocational edt.J,cat;f.~11 has been Contpleted by the .· . 
Instructional Materials Labo:ratory of the Ohio State University, 
with the, development of the Ohio Trade and !ndµstrial Education 
Test (OTAT). 

Enderlein (1972:12) also refers to a report by naldwin (1969): 

Baldwin (1969) states the feasibility of ,developing standard-
ized instruments for measuring student learning invocational...,-
industrial education. . It is demonstrated that valid and reliable 
measures for assessing student achievement can be produced with 
careful attention to test construc'tion procedures which involve 
curriculum analysis, the use. of a committee :of experts to generate 
items, validation testing analysis and norming. 

A research study by O'Reilly (1972) was reported as a part of 

a continuation study of vocational development. The report builds up.on 

the work of Enderlein (1972). and others. O'Reilly' s. research dealt 

with the evaluation of in-school .sµccess criteria for vocational:-

technical students. The major implications for the present study.by 

the research reported by O'Reilly (1972:21) are the use of the OTAT as 

one of the dependent variab.les used to indicate in-school achievement, 

the use of regression analysis and secondary level vocational students. 

During the search for automotive mechanics achievement· tests 

for use in this study several sources. were consi.dered. · The test for 
. . ·. -· 

automotive mechanics developed by theNatiOnal Institute for Automotive 

Service Excellence (NIASE)-was one possibility. 

.. ·: . 
. '. 
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NIASE was established in June of 1972. McNulty (l974:15) 

reports on the purposes of NIASE. 

NIASE was organized to encourage and promote the highest 
standards of automotive service in the publ,ic interest. The 
institute conducts continuing research to determine the best 
methods of training automotive mechanics, encourages the 
development of effective training programs and evaluates the 
competence of mechanics through a testing a:nd certification 
program. 

The activities of NIASE were of interest in the present study in that 

a competency testing program is conducted for automotive mechanics. 

The test security regulations prevented the NIASE competency test 

from being used in this study. However, Herbert Fuhrman (1976), 

President of NIASE, refers to the test development procedures in a 

speech delivered to the Nationa.l Association of State Directors of 

Vocational Education. Fuhrman (1976:4) indicated the use of an in-

depth, empirically developed task analyses of the·automotive mechanic 

occupation as basic input for the development of test specification 

and test items. Since this process is essentially the same as that 

used in developing the OTAT, Fuhrman's comments support the develop'-" 

mental procedures used for the OTAT. 

TEACHER BEHAVIOR VARIABLES RELATED 
TO STUDENT ACHIEVEMENT 

Process-product research has produced some of the most promis,.-

ing variables on the relationship between teacher behavior and student 

achievement (Rosenshine and Furst, 1971:42). Rosenshine (1971) 

reported on a review of over fifty process-product studies. Rosenshine 
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identified various teacher behavior variables and lists the authors 

of studies a.long with significant and non-significant results. 

Rosenshine (1971: 11) indicated that the publication focused on a 

relatively new type of educational research and states: 

This book focuses on the state of our knowledge of the rela-
tionship between teacher behaviors .. and student achievement. The 
emphasis is on the observed or perceived behaviors (or activities) 
of teachers during instruction, and.onthe relationship between 
these behaviors and measures of student gain.· 

Rosenshine and.Furst (1971) present a more interpretive dis-

cussion of the findings in reviewing the same group of studies. The 

review of research on teacher behavior and student achievement was 

continued by Rosenshine and Furst (1973:122) and reported in the Second 

Handbook of Research on Teaching. 

Borich (1977:71) reports on five relatively recent large scale 

studies of teacher behavior and student outcomes. In addition to 

presenting results of the recent studies, Borich (1977:7l)·makes the 

following statement about previoµs research: 

Many early studies of teacher effectiveness were ably reviewed 
by Rosenshine and Furst (1971), who identified from all relevant 
research to that date, eleven teacher variables that have shown 
promising relationships .to pupil gains in cognitive achievement. 
Five of those variables, .the. authors contend, have strong support 
from correlational studies, while •six have less support but a.ppear 
to warrant further study. The five.teacher variables that have 
yielded the strongest relationships to pupil achievement and the 
number of studies supporting these variables are listed below: 
1. Clarity: The cognitive clarity of teacher presentation 

(seven studies); 
2. Variability: teacher's use. of variety or variability during 

the lesson (eight studies); 
3. Enthusiasm: teacher's vigor, power, involvement, excitement, 

or interest during classrciom presentation {six studies); 
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4. Task-oriented or bus.iness-like behavior: Degree to which 
teacher is task-oriented, ach;i.eyement oriented, and/or 
business-like (seven studies); 

5. Student opportunity to learn criterion material: relationship 
between material. covered in class and crite.rion pupil perform-
ance (four studies). 

The five research studies completed since 1971 are reported in 

summary table form for comparison to the results of previous studies 

by Borich (1977:72). Rosenshine (1977) also attempts to analyze and 

report on the recent research since 1971. 

Rosenshine (1977: 118) reports the following elements for direct 

instruction based on the more recent research studies. 

1. Time is structured by the teacher. 
2. Questions are direct and narrow usually with a single answer 

;md structured to obtain a high percentage of correct answers. 
3. Teachers or materials provide immediate feedback. 
4. Students work in small or large groups supervised by the 

teacher. There is little free time or independent""".unsuper-
vised activity. 

5. There is less off-task student behavior. 

It must be noted that the research analyzed by Rose11shine (1977) dealt 

primarily with low socfo..,.economic students. 

Research reviewed since the 1971 Rosenshine report does not 

refute, but tends to support, the use of variables suggested for further 

study at that time. The present study focused on the variables of 

variety/variability and student opportunity to learn criterion material. 

Variety/Variability 

Research devoted to teacher behavior and student .achievement. 

indicates the importance of the use of variety by teachers. Rosenshine 

and Furst (1971:45) report that a .number of studies have focused on 

teacher use of variety or variability during a lesson. 
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Anthony (1967) counted the variety of the instructional 

materials, types of tests and types of teaching devices used by the 

teacher (Rosenshine and Furst, 1971:45}. Significant results favoring 

variability were also reported in three additional studies. 

Other studies focµsed on the flexibility of the teacher in 

procedures, whether the teacher was adaptable or inflexible, the amount 
'. ' • < 

of extra equipment, books, displays, resource material.s and student 

activities used (Rosenshine and Furst, 1971:45). Correlations ranged 

from .24 to .54. 

In summarizing their presentation on this variable; Rosenshine 

and Furst (1971:45) state: 

Both high-inference and low-inference correlatfona1 studies 
have indicated that student a.chievement is positively related 
to classrooms where a variety of instructional procedures and 
materials is provided, and where the teacher varies the cognitive 
level of discol.lrse and of student tasks. It seems worthwhile to 
study experimentally the effects of training :teachers to use this 
variety. 

The continued use of this variable in research on teaching is 

supported by Rosenshine and Furst (1973:156). Two studies that used 

this variable were completed since 1973 (Borich, 1977:77). They were 

by Stallings and McDonald. 

Stallings (1974) reported positive significant correlations 

for a "wide variety of activities occur concurrently" and a ''wide 

variety of activities occur during the day." Stallings a:J-so found 

postiive relationships supporting the use of small groups and the use 

of text and workbooks, 
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McDonald (1977:131) reports that a variety of instructional 

materials was a positive predictor of stude.nt achievement. Direct 

instruction with. individual students was also indicated as important 

in improving student performance (McDonald, 1977:131). 

Student Opportunity to Learn Criterion Material 

A question which often arises in research dealing with teacher 

behavior and student achievement is whether a criterion instrument is 

relevant to the instruction.(Rosenshine and Furst, 1971:48). This 

question centers specifically on whether or not the material on the 

post-test was covered in the instruction provided to students after 

the pre-test was administered. 

Rosenshine (1971:196) reports that: "Overall, the correlations 

between measures of student opportunity to learn and student achieve-

ment are positive, significant, and consistent." A study by Chang and 

Raths (1971:272) supports Rosenshine's report. 

Rosenshine and Furst (1973:157) state: 

A measure of the student's opportunity to learn the criterion 
material appears to have value not only a.s a correlate of student 
achievement but also as a covariate in studies of student growth. 

Several methods of determining student opportunity to learn 

are reported by Rosenshine and Furst (1973:137). These include review-

ing lesson transcripts (Rosenshine, 1968; Shutes, 1969), coding by 

topic and sub-topic (Bellack, et .al., 1966), by asking the teacher to 

estimate the number of students who had the opportunity to learn the 

items on the criterion test (Rusen, 1967) and by asking the teacher to 



35 -

estimate the amourit of emphai:;is they gave -to specific topics covered 

in a standardized test (Chang and Rathi;, 1971). 

The study by Bellack was the only research reported above that 

did not show signifi~ant correlations between student opportunity to 

learn and student achievement. This is possibly due to the general 

coding by tbpic rather than focusing more specifically o~ the criterioll --

items of the post~test~ _ 

These studies may be interpreted as indlcating th~t it is 
- -

possible to measure the degree -to which teachers_ prepare-their students 

on the criterion items o:f _the post"'.'.test-. 
· .. ·.. ,.:: 

Rbsenshine and Furst (197i :'49) _ 

report that such information has implica:ticins f6r consideration-in 

statistical analyses of research on teac·hing. 

PERSONAL CHARACTERISTICS OF '.l'EACH:ERS 

One of the most signifieant research_ sttidies,_ dealing with charac-

teristics of. teachers was reported by Ryans (1960). --Ryans (1960:1) 
. '.. ' . . : 

states that relatfvelylittle reliable -infotmation is available rega:r:cling 

the nature of good teaching arid the teacher characterbtiCs-which con-

tribute to it. The focus of Ryans' _ research sponsored :by the Ameri_can 
. . . . 

Council on Education was toward identification and ei;timation of major 

patterns for teacher characteristics underlying teacher b_ehavior. (Ryans, 

1960:1). 
·. . ·. 

In reporting the characte:ristic~ of outstandipg -- teachers,. Rya.ns • 
.. . .. . . . 

identified several characteristics of interest in the p~esent sfody • 

: .. . , •' 
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Ryans concluded that. age must be tak,en into account as a relevant 

independent variabl~ whenever.t~~cherch~racteristics are·c~nsidered . - '. ., . . ' . ' ~. ;. . . .· . . ' . . 

in .research (Ryans, 1960:390}. The t~aC:her ch~ract~ristics study by 

Ryans (1960:390) indicates that.te~~h~rsover fifty-fiv~ years of.age 
·. .. ·. ·- . ~ 

were consistently rated h,~gher tha~ yoµnger te.;i,ch~rs on o~siness:...like 
. . .. :~· ·. 

behavior. However,· the yoilf!-ger tifach¢rs were co~sistentlf higher on 
·-: ,.. . ' ., .·. 

the other variables in the' study~·· 

In reporting on t]ie rimnb~rof'years qf teaching experience, 

RyaP.s· (1960 :391) states: 

As might be expected, tre~d~ ·~1th .regard: to extent .of teach-
ing ,e-xperiei:lce are .t\pt substantialJy 'different from thpse noted . ' 
when teachers ·were class~ified accord.;f.ng to ~g¢ ... ·There was a 
general tendency fo'r' teac£hers with ~x,t,endecl experie;rice to scpre 
lower than less experienced teachers on most ·of the• V:ariable·s. 
Yeo (responsible,· businesslil.<.e behavfot· in the clla.8'sro9m), ·. 

· however, ·was a notable· except,ion; · ln. th:I,s case the Tiiore ·. experi:.. · 
enced teachers. scoring sign;i;fiyatt.t;ly higher than the less 
experienced. · ........ ·",:' 

·~· , 

Additional variables .whieh show correl~tfo~l of ,./32 or. greater, 
'·:.·.. ,,_. 

that are of interest in the J)fei;;~nt ~1::liµy, ·as reported 'b.y Ryahs · {1960: 

355), are: reading of books, and lllagazln~s, dommunity .service activities, ·. . . .· -~ ·, 

volunteer worker with youd1 organizations,; :membership in clubs an:d 

associations and amount df college crfidi,t's_ e,arned. 

Hartlage and Schla~el (1974.:191) confirm the findi?gs of Ryarjs 

in that t~acher age was found to.he a sfgriificant V'a~iable as relat.e.d 

to student classroom behavipr. The effect of years of teaching experi:.. "' 

ence on teacher effectiveness as: rated by students was found to be Sig-,. 

nificant in a study reported by H~rd~ and Bohren (19.?5£162). 

· .. ·.' 
:·.'·;. 

:, .' 

'?.:·: 
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Lipsitz (1971: 151) reported that flexibility and other vari-

ables were related to positive pupil classroom behavior. It should 

be pointed out that Lipsitz and Ryans seem to beidentifying teacher 

behavior variables at times and referring to themas teacher character-

istics and at other times refer to personal characteristics as teacher 

characteristics. Obviously, some researchers have combined teacher 

personal characteristics and behavior variables under one heading of 

teacher traits or characteristics. 
. . 

Several studies were located which dealt with characteristics 

of vocational teachers. Finch (1969:55) reported on research designed 

to identify personal attributes of trade and industrfal teachers 

related to personal and interpersonal values and attitudes. The pri-

mary personal characteristics used by Finch (1969:57) were: age in 

years, years of occupational experience, years worked on teacher 

certification, undergraduate credits in vocational teacher education, 

other undergraduate credits, and graduate credits. Significant rela-

tionships were reported between teacher attitude and the following 

teacher variables: teaching certificate held, undergraduate credits 

other than vocational, and graduate credits. 

Swartz (1974) conducted research to determine the effects of 

years of trade experience, years of teaching experience, and semester 

credit hours of professional education on the teaching performance of 

secondary vocational industrial teachers. Teaching performance was 

rated by school administrators, superyisors, teacher-peers, teacher's 

self-rating, and students. Swartz (1974:101) reported the following 
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·.results. Teacher performance was not significantly 'influenced by 

varying levels of. trade experien~~, teaching exped.ence, or: :prof~ssio:nal J 

educ.ation when ratings by all five rating groups were analyzed together. 

However, when rated by aupervisors, trade experience significantly 
. ' . ·. . . 

affected performance ratings. Increasedtrad~' experfenceal~o.influenc~d . . . 
. . 

. . . . 

performance when rated by a self_;rating by teachers. Levels of profes-
·. ·. . . ; 

sional education significantly affecte4.teachers' self-ratings of their 

·own performance. Swartz also indicated that tea'c!hers who' reported high 

levels of professional education had high levels of vocational industrial 

education (Swarti; 19.74: 106). 

· A research report by Bisbee (1975 :18) included only beginning 
. . . . . . . 

vocational teachers, their characteristics and role perceptions. The 

study divided beginning teachers into three grbup$ according to pre;.:: 

service educational preparation. Findings in~icate ·~fr~t the three groups· .. 
. . . 

' . 

were different .in terms of work experience lind their' role perceptions of 

the position of vocational teacher (BiSbe~; 1975: 21) ~ . 'The three major 
' .. 

personal characteristics included in .the study were age, educational: 

preparation,. teaching experience other than vocational, a.nd occupational 

work experience (Bisbee, 1975:20). 

Oscarson (1977:25) studied the .personal characteristics of voca-

tional teachers as a means of identifying adoption.:..:proneness .' The 
·:·'. 

independent varia:'bles used by Oscarson .(1977: 2B) which are releva!lt to 
. ' .· . . 

'the present study·are: age, number bfye~rs in teaching, level.of ~du-. 
·.· . -. 

cational achievement, recency of profei;;sia'rtal educati~h; number of pub~ . - . . . . ' . 
' ' . . : . ~ ... -· 

lications read monthly, membership in professional org&nizations, :number 

·-·.'·-· 

. . ";- '·'.·~. 

,.· '~- ,. -

.. <·y·. 
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. . 

of school districts in which the .teacher .has ta,ught, and t.he number of 

years teaching ili the present school system. 

The data on the personal characteristics identified above was 

obtained by using a biographical data form (Oscarson, 1977:29). 
' Oscarson reports on the choice of these variables as follows: "Content 

validity for this.instrument was established from the literature search 

based on what other studies have i;ihown to be valid predictor variables." 

In reporting results, Oscarson. (1977: 33) identified five vari'.'." 

ables through regression analysis that are predictive of adoption-

proneness. The three variables' amo~g the five, that are of·. interest 

in the present study ~nclude age, numqe:I:' o~ publications read monthly, 

and number of years teaching in the present scho'Ol district. These 

results are of interest in the research herein reported since they 

establish relationships between personal characteristics o.f teachers 

·and criterion variables used in research studies. 

Personal Characteristics of Teachers 
and Teacher Behavior 

In discussing a review of research concerning teac,her charac.ter-

istics and teacher behavior, Jansen, et al. (1972:529) state: 

•.• there are quite a few studies which link teacher charac-
teristics with teacher behavior. These studies ·have· .not produced 
uniform results, but on the whole they show little or no relation-
ships. 

While the above quotation ort .the stirfac.e appears to discourage 
. . 

additional research concerning the relationships of teacher 'characteris-

tics and teacher behavior, an in-dept:h review of the resei:irch .. reported 
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by Jansen, et al.. (1972:529) reveals that the majority of th,e teacher 

characteristics studied were identified from personality tests or 
. . .. . . . 

focused on teacher expectations of achievement. Only o.ne . of . the studies 
. . 

reported by Jansen, et al.·(1972:534) included personalbiC>graphic type 

. variables discussed in the· pr~vious section o·f this review of literature. 
. . ~ 

This study was by Biddle and Adams (1967). B.iddle and_ Adams reported 
. .. •. . . 

. ' 

that selected teacher behaviors were found to be differentially affocted 

by sex and age. 

Perham (1973) reported a research study which investigated the 

·multiple relationships among teacher characteristics, teaching beahviors 

and student performance. The teaching behaviors were defined as the 

verbal behaviors of the teachers_,· structuring the classro'Om by the 

teacher' and the s true turirig comments by th.e teacher. Teacher character-

istics included in the study were yea.rs of teachirigexper"::tence,· inservice 

courses and· the opinion of the teacher concerning the resear.ch program. 

Results included several significant relatiOnships between the dependent 

·variables, teacher ch~racteristics; arid the criterion variables of 

teacher behavior. 

Personal Characteristics of Teachers 
and Student Achi_evement 

Many studies have been conducted which deal with teacher charac.,.; 

teristics and student achievement.•·· One of the more re.ce~t studies was 

reported by Kapes and Pawlowski (1976:5). The Kapes and Pawlowski 

(1976:5) study is relevant to.the present research iri that secondary 

' ' ., • . ?, • -~ 
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vocational students were used including those enrolled il;l,aUtO mechanics. 
' . 

Add;i..tio.nally, OTAT scores were used to represent student achievement. 

· Kap es and Pa:w;I.9wski (197 6: 5) state: 

To make vaiid judgements about the relationship between student 
· achievement and teacher characteristics, ·it is essential that · 
differential achievement be associated with. spec:l.fic teacher 
characteristics. 

Teacher character.is tics. used in the i;tudy by Kapes and Pawlowski 

(1976:7) were teaching expetience in years, industri~l exp~rience 'in 
- ·. . ., . ·. . : 

years, and college credits earned. The findings indicated that credits· 

earned had more effect on st:l,ldent achievement than the other two charac-

teristics examined. A trenq was, also reported that teachers with more 
. ·, . ., . ·, - . 

·teaching experience. and less industrial experience were effective in 
. producing greater stude·nt achieyement. However, this trend was. not · > 

sta.tistically sig_nificant. 
- - . -. 

.. . 
Kapes and P:awlowski .(1976:8) report· other studies that support 

the use of OTAT scores in·research. These included research by Kapes 

·and Long (1971) and Kapes and O'Reilly (1973) ·• The studies were reported 

to have shown the OTAT. to be highly reliable.and a valid measure of stu-

dent shop achievement. 

Shoemaker (1971) reported on research relating O'l'AT scores .to 

selected teacher characteristics. This.research involvii).g secondary 
. . . .. ' :··'· . - - -

voc~tional auto mechanics ~nd machine shop stmdents. i~diCated that age, 
·. . ·, . . ' _. . .·. 

college credits, arid teachingexperien,~e haven~ ~ignificant: relatia,nship_ 

to ~tudent achievement. The nombe~ oL¥ears. of occupational work exp·eri- . 

ence was reported as having a significant relationship to studen't. 

achievement (Shoe~ker, 1971) •. ···. 
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Rumpf (1954) reported research involving teacher characteristics 

and teache.r performance. The findings indicated that there were no sig-

nificant relationships between industrial experience and teach.er perfor-

mance. The number of college credits earned and teaching experience 

yielded low positive correlations with teaching performance (Rumpf, 1954). 

The Ohio Trade and Industrial Education Service (1965) reported a 

pilot study used to validate tests of student achi~vement. This research 

indicated that a teacher's skill in and knowledge of the occupation are 

the two most important factors contributing to student achievement. The 

occupational experience of the teacher was reported as a significant 

factor related to student achievement. Teacher characteristics not 

related to student achievement reported by this study were age, grade 

level, education completeq, years of teaching experience in present 

trade, total teaching experience, a.nd degrees held. 

It was concluded that the research concerning teacher character-

istics and student achievement has produced conflicting results at this 

point in time. However, continued research using these variables can be 

beneficial in that a trend may be detected and factors identified which 

lead to an explanationof the conflicting results. Continued research 

using these variables also permits comparisons between present and pre..., 

vious findings. 

APPROACHES TO MEASUREMENT OF STUDENT ACHIEVEMENT 

Several approaches to themeasurement of student learning exist. 

Rosenshine (1971: 23) in reporting on research on teacher behavior and 

student achievement states: 
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Almost all of the investigations Uf?ed regression procedures 
to adjust the post-test scores for initial differences. When 
correlational analyses were used, the most common procedure was 
to compute the residual gain scores; that is, the difference 
between the actual post...;test score and the score that would have 
been expected on the basis of the initial score. This technique 
is identical to.partialling out the initial score. 

Rosenshine (1971: 24) a.lso reported that. the us.e of difference 

scores, that is, the score obtained by subtracting the pre-:-test scores 

from the post-test scores are not considered acceptable statistics. 

Reference is also made by Rosenshine to the article by Cronbach and 

Furby (1970) which questions the use of regression scores to adjust 

for initial differences in samples which are not randomly selected· 

(Rosenshine, 1971: 24) • 

Cronba.ch and Furby (1970: 68) make the following statement con-

cerning the measurement of change. 

"Raw change" or "rawgain" scores. formed by subtracting pre-
test scores from post-test scores lead to fa1licious conclusions, 
primarily because such scores are systematically related to any 
random error of measurement . • • gain scores are rarely useful 
no matter how they may be adjusted or refined. 

Much confusion in the literature is caused by a failure of 

researchers to clearly distinguish purposes of their research and to 

match appropriate methodological designs to the identified purposes 

(Cronbach and Furby, 1970:78). Four types of studies were identified 

by Cronbach and Furby (1970) in which gain scores had been used. The 

studies are: 

1. The randomized experiment 

2. Comparison of treatD1ent groups not formed at random 

3. One-group designs 

4. Criteria in correlational studies 
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Only one of the above types of studies should use gain scores 

according to Cronbach and Furby (1970:68). It is suggested that studies 

involving comparison of treatment groups not formed at random be analyzed 

by calculating within group regression functions relating post-test 

scores to pre-test scores with a covariate considefed and use the covari-

ancematrix for true scores. It is important to note that Cronbach and 

Furby (1970) and Cronbach, .et. al. (1972) are extending the work of Lord 

(1963), Harris (1963) and others referenced in their 1970 report. 

Cronbach and Snow (1977:23) devoted a section to "gain scores as 

the dependent variable.'·; They repo:r-ted that some new relationships have 

developed since the report of Cronbach and Furby in 1970 and that this 

information helps to interpret studies already in the literature where 

gain scores or residual gains have been analyzed.· Cronbach and Snow 

(1977:75) state: 

This is important • . • because' it means that previous workers 
who have taken gain or adjusted outcomes as a dependent variable 
have reported accurate info:r-mation about the differences in slopes. 
The same difference should have been reported if unadjusted out-
comes had been the dependent variable. 

Cronbach and Snow (1977:76) in continuing to discuss this prob-

lem, state that it is not clear which form of the dependent variable 

will generally give the least error variance and hence the greater power. 

They identify three possibilities for the dependent variable: (1) the 

adjusted post-test scores, (2) the raw post-test scores, and (3) differ-

ence scores determined by subtracting the pre-test scores from the post-

test scores. 
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Kerlinger (1973:337) after discussing the problems outlined 

above makes the following recommendation concerning difference scores. 

The generally recommended procedure is to use so.,...called 
residualized or regressed gain scores, which are scores calculated 
by predicting the post-test scores from the pre-.test scores o·n the 
basis of the correlation between the pre-test and post-test and 
then subtracting these pJ:edicted scores frail1 the post-tes.t scores 
to obtain the residual gain. 

' This basic procedure is also discussed and supported by Borich (1977: 

165), Medley (1977:11), Medley, et al. (1975:30), and Rosenshine (1971: 

23). 

SUMMARY 

The review of research and literature relative to this study 

reveals that: 

1. Research into teacher behavior has been conducted through 

direct observation of teaching in,classrooms (Medley and Mitzel, 1963; 

Rosenshine, 1971; Soar; 1972; Rosenshine and Furst, 1973.; and Borich, 

1977). 

2. In considering student achievement in research on teacher 

behavior, pre- and post-tests have been used to determine student gain 

scores (Berliner and Gage, 1975; Borich, 1977; Gage, 1963; and Rosenshine, 

1971). 

3. In conducting research on instructional methods, achievement 

tests are often l}sed as the dependent variable (Kerlinger, 1973). 

4. Aptitude measures focus on previous achievement.as a predictor 

of future achievement (Remmers, et al., 1965). 
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5. Achievement measures have been used in conducting research 

in vocational automotive mechanics programs (Popham, 1968; Finch, 1969; 

and Finch, 1971). 

6. The OTAT and SOKT have been used in conducting research in 

vocational education (Finch and Bjorkquist, 1970; Finch, 1971; Enderlein, 

1972; and O'Reilly, 1972). 

7. Written tests based on a task analysis and developed by a 

committee with test specifications and items being generated from the 

analysis represent effective measures of occupational performance 

(Fuhrman, 1976). 

8. Teacher behavior variables that are related to student 

achievement include variety/variability and student opportunity to 

learn (Rosenshine, 1971; Rosenshine and Furst, 1973; and Borich, 1977). 

9. Student opportunity to learn criterion material has been 

reported as a significant component of teacher behavior related to 

student achievement and is also recommended for use as a covariate in 

studies of student growth (Rosenshine and Furst, 1973). 

10. Research dealing with teacher personal characteristics has 

yielded conflicting results with some studies reporting significant 

findings for certain variables and other research indicating non-

significant results for the same variables (Ryans, 1960; Lipsitz, 1971; 

Hartlage and Schlagel, 1974; Finch; 1969; Swartz, 1974; :Bisbee, 1975; 

and Oscarson, 1977) . 

11. Research involving teacher behavior has. yielded significant 

relationships to selected personal characteristics of teachers (Biddle 

and Adams, 1967; and Perham, 1973). 



47 

12. Personal characteristics qf vocational education teachers 

have been correlated with student achievement resulting in conflicting 

findings (Kapes and Pawlowski, 1976; Shoemaker, 1971; and Rumpf, 1954). 

13. It is reconunended that many variables from previous research 

be used in current research to maintain a degree of replication and aid 

in the comparison of results from one study to another (Medley, 1977). 

14. Regressed gain scores (residual scores) are recommended for 

use in research using pre-tests and post-tests (Rosenshine, 1971; Medley, 

1975; Medley, 1977; Borich, 1977; and Kerlinger, 1973). 



Chapter 3 

RESEARCH. METHODOLOGY 

INTRODUCTION 

The primary objective of this research was to investigate the 

relationship between a selected index of vocational industrial auto-

motive mechanics teacher behavior and the achievement of vocational 

industrial automotive mechanics students taught by the.se teachers. 

The research also focused on student opportunity to learn and per-

sonal teacher characteristics. This was a direct observation process-

product study. Teacher behavior was observed in actual shop/laboratory 

settings. This chapter presents sections on research design, sample, 

instruments, data collection, treatment of data, pilot study, and 

reliability. 

RESEARCH DESIGN 

The basic research design for this study was ex post facto. 

Kerlinger (1973:379) defines ex post facto research as indicated below: 

Ex post facto research is systematic empirical inquiry in 
which the scientist does not have direct control of independent 
variables because their manifestations have already occurred or 
because they are inherently not manipulable. Inferences about 
relations among variables are made without direct intervention, 
from concomitant variation of independent and dependent vari-
ables. 

48 



49 

Ex post facto research is contrasted to experimental research 

in that in an experimental design the investigator manipulates at 

least one independent variable (Kerlinger, 1973:315; Campbell and 

Stanley, 1963:1). The present study used the ex post facto model in 

that it was the intent of the research to determine the relationship 

between naturally occurring classroom teacher behavior on a selected 

variable, student achievement, student opportunity to learn and 

selected personal characteristics. Kerlinger (1973:408) in discussing 

field studies indicates that direct observation research is considered 

to be a field study and therefore .ex post facto. 

The vocational automotive mechanics class achievement, teacher 

personal characteristics, student opportunity to learn and teacher 

behavior were the basic areas of measurement. Pre-tests were adminis-

tered near the beginning of a given semester and post-tests later 

during the same school year. Achievement was indicated by the class 

mean of the residual gain scores. Student opportunity to learn cri-

terion material on the SOKT was also measured. Student academic 

aptitude was used as a covariate in determining residual gain scores. 

SAMPLE 

The automotive mechanics teacher is similar to other vocational 

industrial teachers in that the program of instruction.requires teaching 

activities concentrating on technical information and skilled performance 

in a proportion that is comparable to other vocational industrial pro-

grams. Automotive mechanics teachers are characterized by having 
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occupational experience, :teaching knowiedge and skills, and taking in_: 

service teacher education courses. These and other characteristics 

compare favorably with the characteristics .. of other vocational indus-

trial teachers. The population of teachers for this study consisted 

of thirty-five secondary level automotive mechanics teachers in West 
- -

Virginia during the-1978~79 school year. The sample of teachers con-
' : ": ' 

sisted of thirty-two of the thirty-five teachers; All thirty-five 

teachers were invited to participate. Thirty.,...two accepted and parti-

cipated. 

Automotive mechanics teachers. were selected in this study for 

two major reasons: (1) there were more secondary level automotive 

mechanics programs in West Virginia than any other single program area 

. within vocational .fo.dustrial education and (2) automotive mechanics 

I -

teachers are generally similar to other vocational industrial education 

teachers. This research provided for an in~depth study with a specific 

sub-group that has similar characteristics to other vocational indus-

trial teachers. This approach also controls for the variable of the 

teaching area within vo.cational education. 

Since some automotive mechanics programs in West Virginia are 

designed for special needs students, the programs from which the popu-

lation was selected were those that had been identified-by the State 

Depar'tment of Education as nregular" secondary vocational automotive 
- . 

mechanics programs. This selection was verified by the State Supervisor 

of Industrial and Technical Education for West Virginia. Also,· persons 

,. 
\· 
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who teach only the first year of the program with another teacher 

conducting the second.year of the program were eliminated from the 

population. 

INSTRUMENTS 

Five basic types of informationgerterating instruments were 

used in this study: 

1. The teacher observation instrument 

2. Student achievement measures 

3. Teacher personal characteristics 

4. Student opportunity to learn criterion material 

5. Student academic aptitude. 

Teacher Observation Instrument 

The review of literature relative to teacher observation 

revealed a number of observation instruments for this type of study; 

however, they were not appropriate.to the present research in the con-:-

text of vocational education. Therefore, a teacher observation instru-

ment was developed as a part of the research through the use of a pilot 

study and reliability calculations. The instrument has been named 

"Vocational Teacher Observation of Process System" (VTOPS). 

The observation instrument was designed to reflect one of the 

dimensions of teacher behavior identified from .the review of literature 

(variety/variability). VTOPS was developed through ari extensive review 

of items used in more than twenty other observation instruments that 

had been developed to investigate one or more facets of the index of 
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behavior identified for this study. Development of the·observation 

instrument is discussed in detail later in this section. Appendix A 

presents the VTOPS instrument. 

Seventeen separate teacher behavior items were selected for 

the VTOPS instrument because they describe separate activities in 

which teachers may be enga~ed while teaching students in laboratory/ 

shop settings. Item inclusion was based on previous use in teacher 

observation research and to describe possible vocational teacher 

behavior in actual laboratory/shop teaching situations. The rationale 

for the inclusion of each item is given below: 

Item 1 - Teacher looks at notes or a reference. This item was 

included on the instrument since vocational teachers typically look at 

specifications, plans, shop manuals, etc. as a part of their teaching 

activity. Other instruments which have included this item were used 

by Marsh; Brown, Ober, Soar and Webb (Simon and Boyer, 1974). 

Item 2 - Teacher gives information (facts). This item indi-

cates that the teacher is giving factual information through lecture, 

discussion, individual conversation, etc. This item is different from 

item 3 in that item 3 includes.details of examples or the consequences 

or effects of previously stated facts. This item has been used in 

many studies. Some of the previous researchers using this item are: 

Marsh; Medley; Amidon; Amidon and Hunter; Anderson; Bellack; Brown; 

Brown, Ober, Soar and Webb; Flanders; Ober; Smith and Meux; Solomon; 

and Wright (Simon and Boyer, 1974). 
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Item 3 - Teacher explains, gives examples and details. This 

item is an outgrowth of item 2 as explained above. Previous researchers 

who have used this item are: Marsh; Medley; Amidon and Hunter; Anderson; 

Anderson and Bingman; Bellack, Brown, Ober, Smith and Meux; Solomon; 

Stukat and Engstrom; and Wright (Simon and Boyer, 1974). 

Item 5 - Teacher asks a question. This item is to be tallied 

any time the teacher asks a question. Many researchers have investigated 

teacher questioning behavior. Instruments using this or a similar item 

are reported in Simon and Boyer (1974) for the following researchers: 

Marsh; Medley; Amidon; Amidon and Hunter; Anderson; Brown; Flanders; 

Stuka t and Engstrom; Wallen, Moo hr, Hall and Weisberg; and Withal!. 

This item is also given additional emphasis by Rosenshine (1977). 

Item 6 - Teacher asks for questions. This item focuses on the 

teacher asking for questions from students. Several studies have 

included this item. They are: Marsh, Medley, Bellack, and Stukat and 

Engstrom. 

Item 7 - Teacher answers question. This item identifies the 
. 

frequency with which students ask questions which are answered by the 

teacher. Some of the .researchers who have used this item in previous 

studies are: Marsh, Medley, Anderson, Bellack, Brown, Ober, and 

Wright (Simon and Boyer, 1974). 

Item 8 - Teacher gives directions. This item tallies the fre-

quency with which the teacher gives directions to one or more students. 

Many researchers have used this item previously. Several of them are: 

Marsh; Medley; Amidon; Amidon and Hunter; Anderson; Bellack; Brown; 
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Brown, Ober, Soar and Webb; Flanders; Ober; Smith and Meux; Stukat and 

Engstrom; Withall; and Wright (Simon and Boyer, 1974). 

Item 9 - Teacher uses trade tools. This item was added to the 

observation instrument due to a knowledge of vocational teacher use of 

materials and methods in actual teaching situations. This item did 

not appear on any other observation instruments that were reviewed. 

Item 10 - Teacher uses a training aid. For the purpose of 

this instrument training aid refers to any mock-up, cut-away, or other 

simulation device which may be used as an aid in teaching the vocational 

specialization. Several other researchers have used this item. They 

include Marsh, Bellack, Solomon, Stukat and Engstrom (Simon arid Boyer, 

1974) . 

Item 11 - Teacher uses A-V device. A-V device in this item 

means any audio or visual aid, machine, chart, etc. which is used by 

the teacher to help bring about learning in students. Marsh, Bellack, 

Flanders, Solomon, and Stukat and Engstrom are other researchers who 

have previously used this item as reported in Simon and Boyer (1974). 

Item 12 - Teacher demonstration of skill. This item focuses 

on the teacher showing the student or students how to do something. 

This item has been used by Marsh; Brown; Ober, Soar, and Webb; Smith 

and Meux; and Solomon (Simon and Boyer, 1974). 

Item 13 - Monitoring. Teacher observations of student activity. 

This item is designed to tally the frequency with which the teacher 

observes student activity including movement from one student or group 
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. . . . ' 

of students to another. Flanders and Wright have alSo used thi.s item 

according to Simon and B~yer. (1974}. 

Item 14 - Teacher participates in student activity (helps). 
·. . 

·, . . . . ·. . 
The frequency 011. this item indicat.ed the extent to which the teacher 

provides direct assistance t,o a student or students performing an 

assigned learning activity. Simon and ~()y~r (1974) report that 
. ' ·· .. 

Anderson; Brown; and Wallen, Moohr, Hall and Weisberg have also used.: 

this item·:f.n conducting research. 

Item 15 - Teacher'works wi1:h aJl.iridividuaL· This item :ind:i.-

cates that the teacher is working with.a single student on a. one to 

one basis. Other researchers. who have used this item are: Brown; 

Flanders; Stukat and Engstrom; Wallen~ Moohr, Hall and Weisberg 

according to Simon and Boyer (1974). More recent research on this 

item was also reported by MtDonald (1977) and Rosenshine (1977). 

··.Item 16 - Teacher works with small group.• Small group ai; used 

in this item is defined as· any number of students between two and· 

eight inclusive. Other researchers wpo have focused on teachers work-

ing with small groups of students include: Brown; Flanders; Stukat 

and Engstrom; and Wallen, Moohr, Hall and Weisberg according to the 

instruments·. reported by· Si~on and Boyer (1974) ~· · Additional research .·. 

reports that have used this item. ar~ descrfbed by Stallings (i974) and 

Roserishine (1977). 

Item 17 - Teacher wor:ks with large group •. This item is 

defined as any group of students having nine o,r more students including 

:.·. 
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the entire class. Simon a.nd Boyer (1974) reported that other researchers 

who have used this item are Brown; Flanders; Stukat and Engstrom; and 

Wallen, Moohr, Hall and Weisberg. 

These items were selected because they are descriptive of 

teacher behavior in the use of instructional methods, materials, devices, 

activities and procedures. Variation in the frequency of use of these 

seventeen items by teachers result in two distinct overall scores. A 

total of all frequencies for the seventeen items during· a given observa-

tion period yields a quantity score. This score is defined as the · 

variety quantity (VQ) score. The other overall score is the total num-

ber of separate items the teacher uses in a given observation period. 

This is defined as the variety range (VR) score. 

Although the VR score is contained within theVQ score in terms 

of frequency counts, and VQ correlation with VR is expected, the VR 

score logically describes a dimension of variety that is not revealed 

by the VQ score. Therefore, both scores.are desirable in seeking to 

describe the dimension of variety/variability as a measure of teacher 

behavior. The VTOPS instrument is designed for an observation period 

of twenty-five minutes. This period is sub:--divided into five segments 

of five minutes each. 

VTOPS is basically a category system. Rosenshine (1971:18) 

reports that category systems are observation instruments in which 

each behavior of the teacher is counted whenever it occurs. The rating 

system is identified as a questionnaire that an outside observer uses 
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to estimate (rate) the behavior or the teacher on a five-point or .. 

seven-point scale (Rosenshine,. 1977:18). 

The use of an observation instrument for reseal.".ch requires 

objectivity on the part of the observer. Objectivity in tliis context 

means that the observer mu~t be objective in th:e sen~e of being unbil;l8ed 

and relatively free fr.om injecting personal feelings and preJudice into 

the observations. Objectivity in this sense means validityof observa""." 

tion. 

.· Ober, et al. (197i: 79) diSc\lss the comparison of 6bserva tfons > .. 

by an observer to the observations. of an expert as inter7 rater agreement. 
. ·. ·. 

It is recommended by Ober,.et al. that in determining inter-rater agree.,.. 
. . . . . ,. 

ment the observations be made by the two observers from the same classroom · 

presentation at the same time or by ,the use of recordings. 

This accuracy of judgment in classifying teacher behavior is 

referred to by Ober, et al. (1971~79) 'as validity'' of observation •. They 

recommend the use of Scott's coefficie11t in computing this'inter,:..,;rater. 
' . 

agreement. Thus validity of observation when using the Scott coefficient 

is a percentage of rater agreement between.the observer and _elq)ert, with 

correction for chance factors ·arid the perfect rating (Ober, et al., 1971: 

79) • Scott's coefficient was reported by Scott (1955: 321) • This p.r.oce:- .. 

dure was followed as a preparation 'ste:p prior to conduc.ting the pilot· · 

study. 

The consistency of judging observed behavior by the .same ob~erver 

is referred to as intra-observe:r; reliability or simply ob!iierver reli-

ability by Ober, et al. (1971:79). This requires repetition of data 
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collection on the same classroom situation. Ober, et al. (1971:79) 

suggest that data be collected from a taped classroom presentation at 

one time and after a period of time has elapsed the same observer is 

. to categorize the behavior from the same tape under similar circumstances. 

Comparison of the two observations by use of Scott's coefficient is then 

an index of observer reliability. 

For the purpose of this study a video tape was used along with 

an expert observer to compute inter-rater reliability or agreement for 

the researcher. The video tape was also used by the researcher to con-

duct observations necessary for computation of intra-observer reliability. 

Scott's coefficients computed for inter-rater agreement and intra-observer 

consistency represent validity of observation and obseryer reliability 

respectively. 

As reported by Ober, et al. (1971: 85), Scott's formula is: 

where: 

p 
0 

p 
e 

1.00 

Total agreement between observers or between two observa-
tions by the same observer 

= Chance agreement 

Greatest possible agreement 

In. discussing reliability of observational studies, Rosenshine 

and Furst (1973:168) state that the term reliability hasbeen given 

several meanings. They report that observer agreement is the most 

common form of reliability. This is supported by Medley and Mitzel 
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(1963: 253) and Rosen.shine (1971: 21). Rosenshine (1971 :21) and R.osenshirie 

and Furst (1973:168) report that rater consistency is the second most 

common meaning of reliability in observational $tudies. 

According to Medley and Mitzel (1963:250), the validity of 

behavior measurement is dependent on three conditions. The three condi-

tions are: 

1. A representative sample of the behavior to be measured must be 
observed. 

2. An accurate record of the observed behavior must be made. 
3. The records must be scored so as to faitM'.ully r~flect differ-

ences in behavior. 

Each of these conditions were met in the present study. This 

assures validity of measurement of behavior. The section on data collec..,. 

tion, presented later in this chapter, describes how these standards were 

achieved. 

Student Achievement Instruments 

Two student achievement instruments were used in this study. 

These instruments included the Short Occupational Knowledge Test for Auto 

Mechanics (SOKT) and the Ohio Trade and Industrial Education Achievement 

Test for Automotive Mechanics (O'tAT). 

The SOKT was designed to determine how familiar a.person is with 

the current information and concepts of a given occupation. The object 

of the test is to discriminate between the person with only limited 

knoweldge as compared to competent experienced workers, last~year appren-

tices and advanced vocational school students (Campbell and Johnson, 

1970:2). 
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The reliability of the SOKT for Auto Mechanics is reported by 

Wiseman (1972:1522) as a measure of internal consistency by using the 

Kuder-Richardson Formula 20. The reliability for the pre-test group 

was .81, and for the validation sample the reliability was reported as 

.88. Alternate form correlations of test Form A versus Form B produced 

reliabilities of .87 for the pre-test sample and .93 for the validation 

sample. 

Concurrent validity of the SOKT was reported as how of ten the 

people who were actually specialists and control group subjects were 

correctly classified by the test. The concurrent validity for the Auto 

Mechanics test is given as .875 for the pre-test group (Campbell and 

Johnson, 1970:5). Wiseman (1972:1522) reports that content validity 

appears to be adequate for the SOKT for Auto Mechanics as a result of 

the method of question selection. Criterion related validity for the 

SOKT Auto Mechanics test is indicated by a significant correlation 

between SOKT scores and skill proficiency of. automotive students (Finch, 

1971: 50). 

Kapes and Long (1971: 13) recommend that .. the Ohio Trade Achieve-

ment Tests be used in planning and conducting research and evaluation 

studies. They state: 

For research purposes, the battery would be specially useful 
in providing a standardized basic series of observations for 
longitudinal studies of student development as trainees move 
through the vocational program. 

The automotive mechanics portion of the OTAT was revised and 

brought up to date in 1977. Automotive mechanics OTAT reliability 

coefficients reported for high school seniors are given below: 
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K-20 reliability = • 970 

reliability = . 965 

Content yalidity of the OTAT is assured. by the procedures and 

personnel used in test development. ·A committee is organized to develop 

or review a test. The committee include.s a member of the state super-

visory staff, a teacher educator,· a local S\lpervisor of trade and 
., .· 

industrial educati~n, selected teachers of the :v~cational speeialization 

and a non-teacher member of the occupation. The committee bases its 

work on a comprehensive occupational tas.k analysis, develops and revises • 

questions, performs an item an'alysis, and reviews the test annually for 

applicability to current occupational pr~c;.tice and requirements (Davis, 

1977:1). 

Kapes and Long (1971:12) report a stability coefficient of ~69 

for the OTAT in a one year longitudinal compariso~ of the same students.·· 

Students were tested as high school juniors and one year 1.ater·the same 

students were tested as seniors. Kapes and Long (1971:12) conclude that 

the OTAT appears to validly measure those aspects of occupational achieve-

ment that can be determined with a written test instrument. 

Personal Characteristics 

The personal characteristics of the automotivemec;.hanics teachers 

i.ncluded in the study were acquired through the use of the "Teacher 

Personal Characteristics Profile" (see Appendix B). This. instrument was 
• • .' < • -•• 

used to collect the data to describe the teachers and to supply informa-

tion needed for the correlation of selected teacher characteriStics with 

.· .· .. 
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teacher behavior, student achievement, and student opportunity to learn. 
l 

The instrument includes six nominal variables and thirteen interval 

scale variables. 

Item eight on the TPCP was vocational education and training. 

Since many of the teachers accumulated hours from various sources, it 

was desirable to score this item to convert total clock hours to equiva-· 

lent years of vocational training. This was accomplished by dividing 

the total hours of vocational education and training by 540 hours. This 

yielded a number equivalent to the number of years of vocational educa-

·tion based on three hours per day for 180 days per year. 

Student Opportunity to Learn Criterion Material 

The instrument used in determining student opportunity to learn 

criterion material was constructed such that each automotive mechanics 

teacher would read each question on the SOKT for Auto Mechanics and 

respond on a Likert type scale indicating the extent of .the opportunity 

that the students in his class had to learn the material required to 

answer each question correctly. Scale items were from one to four. The 

number one indicated that the.re was no opportunity to learn that particu-

lar information. Two represented limited opportunity to learn. Three 

indicated that the material was included in the class and the student 

should be able to answer the question based on attending the class. 

Four indicated that the material was given substantial emphasis and most 

students in the class should know the answer to the question. This 

activity required the teacher to recall or remember the degree of 

emphasis given to the criterion questions during instruction. 
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The Likert scale item ratings were summed for all questions on 

the SOKT with the total for each teacher representing the variable of 

student opportunity to learn for that class. The instrument used for 

SOL is presented in Appendix G. 

Although it was most desirable to use the OTAT as the criterion 

instrument in studying SOL, theSOKT was used instead. Test.security 

regulations for the OTAT prevented the researcher from using it as the 

measure of achievement for student opportunity to learn criterion 

material. 

Student Academic Aptitude 

Student academic aptitude was measured by the California Short 

Form Test of Academic Aptitude (CTAA). The test was administered as a 

sub-test of the OTAT. The CTAA is made up of two sections, language· 

and non-language. The language section contains forty-five items 

designed to measure vocabulary development and memory. The non-language 

section has forty items which measure logical reasoning and quantitative 

relations (Davis, 1977:4). 

Davis (1977:15) also reports on the reliability of the CTAA. 

The KR-20 reliability coefficients reported are: non-language section, 

.88; language section, .90; total test, .93. 

DATA COLLECTION PROCEDURES 

The instruments described above were used to collect data needed 

to examine the research questions of this study. Basic data collection 

procedures and scheduling are described in this section. 
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Teacher behavior was observed a.nd categorized during the school 

year after the pre-test and before the post-test. The various behaviors 

contributed to variety-variability measured by the VQ and VR scores on 

the VTOPS instrument. 

The observation instrument VTOPS was used to collect the data 

relative to the index of teacher behavior. VTOPS was used four times in 

each class. Collection of data on teacher behavior was accomplished by 

these four observations. Teachers we.re not made aware of the exact time 

or day of the observation visits. Visits were random in terms of content 

presentation and teacher behavior. 

The preparation of the VTOPS instrument andthe intra-'"observer 

reliability of the researcher provided an accurate record of the·sample 

of behavior. All necessary scoring of observed data was done after the 

observation visit. This procedure was followed to assure that the scor-

ing process did not interfere with observation accuracy. Steps were 

also taken to reduce observer influence on teacher behavior and students 

during the visit. These steps included standing in the background, mov-

ing quietly and unobtrusively in the shop, and keeping the observation 

record from the view of both teacher and e;tudents. 

Collection of student achievement data :required two separate 

testing periods. Pre-tests were administered to each class as early as 

possible in the fall semester of school year 1978-79. Post-'tests were 

administered in March of 1979 to the same classes that took the pre-tests. 

Supervisory or guidance personnel in each school administered the SOKT. 

The OTAT was administered through the Instructional Materials Laboratory, 
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Ohio State University, in accordance with their established policies 

and procedures. 

Selected teacher personal characteristics were quantified by 

having the automotive mechanics teachers complete a questionnaire 

through interview techniques. Interviews were conducted by the 

researcher during the second observation visit. Personal characteris-

tics had been selected to describe the automotive mechanics teachers 

included in the sample and to serve as possible correlates of teacher 

behavior, student achievement, and student opportunity to learn. 

Student opportunity to learn was determined at the time of the 

post-test administration. After students had cdmpleted all tests, 

teachers responded to the. questions on the student opport\,lnity to learn 

instrument. The SOL instruments were mailed to teachers during the 

same time period that post-tests were being given. This was done 

immediately upon conclusion of the teacher observation activity in 

March, 1979. Teachers were instructed to read each question on the SOKT 

and indicate the degree of opportunity their students had in class to 

learn the material required to answer the question correctly. Upon 

completion of the SOL instrument teachers mailed them to the researcher. 

Data collection concerning student academ.ic aptitude was accom-

plished by administering the Short Form of the California Test of 

Academic Aptitude. The academic aptitude test (CTAA) is a part of the 

OTAT; therefore, the CTAA was administered at the same titne and under 

the same conditions as the OTAT. 
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TREATMENT OF DATA 

Research questions were formulated and presented in Chapter 1 

to facilitate the examination of the research problem. This section 

explains the data treatment and procedures for analyzing the data with 

respect to each research question. 

Data were analyzed using the statistical procedures available 

through the computer programs of the Statistical Package for the Social 

Sciences (Nie, et al., 1975) and the Statistical Analysis System (Barr, 

et al., 1976). The specific computer programs included Pearson product 

moment correlations, multiple regression analysis, analysis of variance, 

and computation of descriptive statistics. 

Analysis of variance computations were per.formed by use of the 

SAS ANOVA procedure. Pearson product moment correlations were computed 

through the PEARSON CORR program in SPSS. Computation of descriptive 

statistics was achieved with the SPSS CONDESCRIPTIVE computer program~ 

The multiple regression analysis was computed by using the SPSS 

REGRESSION procedure. 

Regression analysis using pre...:.test scores on the OTAT and the 

California Short Form Test of Academic Aptitude (CTAA) were performed 

to predict post-test scores on the OTAT. The regression analysis was 

repeated for the SOKT. CTAA and SOKT pre-test scores were used to 

predict SOKT post-test scores.. Residual ga.in scores were computed by 

subtracting predicted post-test scores from the actual post-test scores. 

These residual gain scores represented the variables for student achieve"" 

ment. The class mean residual gain scores were then computed. 
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Pearson product moment correlations were calculated for each 

of the seven research questions. Table 1 illustrates the variables 

included in each research question. 

PILOT STUDY 

A pilot study was conducted by using six teachers and two 

observations. The VTOPS instrument was used in the form intended for 

the main study in that the instrument had not been previously used in 

an actual research study. The purposes of this study were to test the 

VTOPS instrument under actual conditions of the main study and to com-

pute a preliminary reliability coefficient. 

Six teachers selected for the pilot study were located in south-

central West Virginia since they were in relatively close conrrnuting dis-

tance for the researcher. The observations were made during the week of 

November 13, 1978. 

Reliability was calculated by using the formula described by 

Medley and Mitzel (1963: 309). Al though the first estimate of reliability· 

was relatively low, it was expected to increase by using the thirty-two 

classes and four observations. 

While reviewing the results of the pilot study VQ scores, the 

researcher noted that for one teacher the difference between the two 

observed scores were substantially greater than the differences between 

the VQ scores for the other teachers. This observed difference stimu"."' 

lated reflective thought on the two observations for the teacher with 
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Table 1 

Matrix of Variables and Research Questions 

VTOPS VTOPS 
VQ Score VR Score OTAT SOKT SOL TPCP 

VTOPS 
VQ Score 

VTOPS 
VR Score 

OTAT RQ-1 RQ-2 RQ-4 

SOKT RQ-3 

SOL RQ-5 

TPCP RQ-6 RQ-7 
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the large difference. This reflection revealed that during one of the 

two observation visits the teacher was engaged in non-productive 

behavior for a portion of one of the observations due to class interrup-

tions. This must be contrasted to the observations of the other teachers 

who were engaged in developmental learning activities for the entire 

length of both of the observation visits. 

For these reasons it was .decided to calculate a rtew pilot study 

reliability coefficient using a different teacher. It was also decided 

to visit the teacherwho exhibited the non-productive behavior in order 

to obtain new data to be included in the main study. 

A second reliability coefficient for the pilot study using a 

different teacher was computed. This was considered to be a more realis-

tic estimate of reliability in that when the teacher with the earlier 

non-productive behavior was observed on four additional occasions the 

non-productive behavior did not re-occur. 

The first step in preparing for actual teacher observation was 

the training of the observer to use the VTOPS instrument consistently. 

This was achieved by the production of a video-tape of a typical automo-

tive mechanics teacher working with students in a school automotive 

laboratory. The teacher used for this purpose was not included in sub-'-

sequent observations included in the pilot study or main study. 

The video-tape and the VTOPS instrument were used by the 

researcher in practice sessions. Scott's coefficient was computed 

periodically to determine intra-observer re1iabili ty. This training of 
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the researcher was continued until an index of intra-observer reliability 
'. 

of 0.830 was achieved. 

The next step in the preparation for teacher observation was to 

determine the inter-rater agreement (reliability) or to compare.the 

observations of the researcher to the observations of an expert. This 

is a measure of the validity of observation and is also computed by the 

use of Scott's coefficient. The expert observer used was the State 

Supervisor of Industrial and Technical Education .for West Virginia. 

After training sessions with the video-tape and the VTOPS instrument, 

the expert and researcher both observed the video-tape simultaneously. 

Scott's coefficient was computed based on the results or the observations 

which yielded a coefficient for inter-rater (reliability) agreement of 

0.819. After computing these measures of inter-rater agreement and intra-

observer consistency, the researcher proceeded with the p:f,.lot study obser-

vations. The researcher was the only observer involved in conducting the 

pilot and main studies. Computation of inter-rater reliability was the 

only activity which required two observers--the researcher and the expert. 

RELIABILITY 

In the development and use of teacher behavior observation instru-

ments, Medley and Mitzel (1963) recommend the applicationof analysis of 

variance in computing reliability. They report that the analysis can be 

simplified by certain procedures. (Medley and Mitzel, 1963:309). 

Analysis will be. vastly simplified if each teacher is visited 
in the same number of situations as each other teacher, and if 
the same recorders visit each teacher in each situation. 
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The following formula is given for the computation of reli-

ability by the analysis of variance procedure (Medley and Mitzel, 1963: 

309). 

2 
(J 

p = t xx· ---2 
(J x 

In this formula, expressed in population parameters, P represents the xx 
2 reliability coefficient, crt represents the variance of the true scores 

about the mean of all true scores in the population of classes repre-

sented by the classes actually visited, and a 2 represents the variance x 

of the obtained scores of all teachers in the population about their own 

mean. 

This procedure for determining reliability is a variation of the 

formula for reliability which uses the standard error of measurement. 

Since crt2 represents the "true11 variance and a 2 represents the total x 

variance or the variance of the obtained scores the error variance is 

contained within a 2 • x 
2 . . . . 

The true variance (crt ) can th~n be estimated by 

subtracting the error variance from the total (or observed) variance. 

This procedure leads to the formula for computing reliability by using 

the standard error of measurement.. The formula described by Medley and 

Mitzel is a variation o:f this procedure in that "true" variance and 

"observed" variance are expressed in terms of observation instrument 

items, observation situations, observers, classes, and co:mponents of 

variance for these factors including their interaction and error vari-

ance. Analysis of variance is used to determine components of total 

variance that are attributed to each factor, their interaction, and 

error variance. 
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In implementing the formula, Medley and Mitzel (1963:311) 

redefine the population parameters in terms of estimates of population 

parameters by stating: 

2 (qjt) 

where: 

a c 
2 

q = recorders· (or observers) 

j = items 

t situations (or observations) 
2 a the variance due to differences among classes c 

"Since the variance of obtained scores may be defined differently 

for different purposes," according to Medley and Mitzel (1963:311), a 

general expression is given by them to represent ox2 • However, the 

general expression is greatly simplified when applied to a particular 

research situation in that any component all of whose subscripts remain 

constant in all obtained scores is dropped from the general expression. 

By following the example derived by Medley and Mitzel (1963), 

which is similar to the present study, the variance of the obtained 
2 scores a is represented by: x 

2 2 2 2 
j t ( j to + j a + j a + a ) c s cs 

where: 

j = items 

t situations 

2 a = variance due to dif ferentes among classes c 
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a ·s 
2 variance due to differences among situations 

a cs 
2 variance due to interaction among classes and situations 

cr 2 = residual 

This reliability is based on the assumption that if a large number of 

observations are made for each class (situations) the within class vari-

ance will be less than the between class variance. The observation 

reliability computed for this study utilized the basic procedure 

described by Medley and Mitzel (1963:312) and paralleled the procedure 

followed by Dodl (1965:30) in that one observer was used in the present 

research. 

The reliability coefficient is essentially reporting the propor-

tion of obtained variance that is "true" variance. This is an indication 

of the amount of variation in the measurements that is attributable to 

variation in "true" scores. The remaining variance is due to error. 

In computing pilot and main study reliabilities three way analy-

sis of variance was employed. Components of variance were computed for 

classes, instrument items, observations and their interactions. Indi-

vidual item scores were used for each class and each observation in 

computing these variances. 

Pilot Study Reliability 

As indicated in the methodology plan, the pilot study consisted 

of observing six teachers for two observations or situations each. 

These observations were conducted under the same, conditions as planned 
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. . 

for the main study~ The data from these observations were used in a 

three way analysis of :varia11ce to estimate the reliability of measured 

differences between classes. Resu~ts of the analysis are· reported lri 

Appendix E along with the fJrst estimation of reliability.· The reli-

ability computed was 0.305. 

Due to the rea~ons c:ited previously a second pilot study reli-
,, 

ability was computed. . The analysf.s. 8:nd estim;;i.tion. of reliability are 

presented i:n Appendix E. The resultant pilot study estimate of reli-

ability based on this .analysis was 0 .672. 

Ma.in Study Reliabilitx_ 

The main study reliability was computed in essentially the 

same manner as the pilot study reliabilities previously reported. 

This reliability calculatfon was based on four observations of thirty-

two teachers using the VTOPS observation instrument. Appendix F illus-

trates the estimation 0£ reliability 1:1nd the analysis. The computed 

estimate of reliability of measured differences between c.lasses was 

0.832 for the main study. 

SUMMARY 

This chapter bas presented the research methodology including 

the design, population, sample, de·scription o.f instruments, data 

collection -procedures, data analysis~ pilot stridy'-and reliability 

estimation~ Data generated through implementation of these activities 

provided information for examining the research questions, writing 

results of the study. drawing conclusions, and making recommendations 

in chapters that follow. 



CHAPTER 4 

RESULTS 

INTRODUCTION 

This chapter presents results of the research. Sections are 

included on teacher personal characteristics, observation of teacher 

behavior, student opportunity to learn, achievement of students, and 

data analysis. 

PERSONAL CHARACTERISTICS OF TEACHERS 

Personal characteristics of the thirty-one automotive mechanics 

teachers included in the research study are reported in Table 2. This 

table is a sunnnary of data generated by the "Teacher Personal Charac-

teristics Profile" (TPCP) which is presented in Appendix B. 

Results of the TPCP are divided into two categories. Six of 

the nineteen items are nominal variables with the remaining thirteen 

being interval variables. The results .for the nominal variables are 

reported below. Results for the interval variables are presented in 

Table 2 as descriptive statistics. 

Item 3 on the TPCP dealt with diplomas or degrees earned. The 

teachers were to check all that were applicable. Two of the thirty-one 

teachers (6 percent) indicated they had not graduated from high school 

but had earned the General Educational Development (high school 
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equivalency) certificate. The remaining 29 teachers (94 percent) 

indicated they had graduated from high school. Of those who had gradu-

ated from high school 8 teachers (26 percent) reported other degrees, 

diplomas, or certificates earned in addition to the high school diploma. 

The eight additional certificates or degrees were five (16 percent) 

vocational program certificates, one (3 percent) associate in science 
·. . 

degree, one (3 percent) associate in arts degr_ee, and one (3 percent) 

bachelor of arts degree. 

Teacher certification status was the fourth item on the TPCP. 

Two of the teachers (6 percent) were teaching with asecond year permit, 

two (6 percent) with a t:hird year permit, ten (32 percent) were certi..;. 
. . . . 

fied with their first five year ce~tificate, seven (23 percent) held 

their second five year certificate, six (19 percent) held their third 

five year certificate, and four held permanent teacher certificates. 

Vocational specialization was the fifth item included oti. the 

TPCP. All of the teachers were teaching the area of automotive mechanics. 

The next nominal variable was item 13 which indicated those 

teachers who had beert or were presently VICA advisors. Twenty-four of 

the thirty-one teachers re.ported that they had been VICA advisors. 

This represented 77 percent of the thirty-one teachers. 

The next item in this category of personal characteristics was 

item 14 which indicated the number of teache.rs who had been a student 

member of a vocational youth organization'. Only three of the thirty-'one 

teachers reported having been members as stUdents. This is approximately 

10 percent of the total. 

,:·.'· 
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The.last.nOI11inal variable on the TPCP was the degree candidate. 

sta:tus concerning working toward the BS degr~e in vocational technical 
. . . . 

education. Six (19 percent} of the teachers reported they were 
. :· . . . : 

currently degree candidates, seven (23 perc~nt) .·indicated. that they 
. . 

planned to become degree candidates in the future, while eighteen (58 

percent) did not plap to pursue the BS degree. This represents a total 

of thirteen (42 percent) of the thirty-one teachers who are currently 

or plan to become candidate~ fqr the degree. 

TEACIIER BEHAVIOR, OBSERVATION 

Each teacher was observed four times. The VQ and VR sc:ores · 
. . . 

for each observation were d~termined. · The mean scores for· each teacher 

on VQ and VR were then calculated. These mean scores represented the. 

variables of VQ and VR' which were used in analyzing the research ques-- · 

tions. Appendix H gives a sunnnary"of the VQ and VR m:ean scores for 

the thi:tty...:one ·teachers included in the final study. : 

Table 3 ptel')erits descriptive statistics for vq and VR variables . 

. These statistics were generated by the $PSS program CONl>ESCRIPTIVE; For 

the thirty-one teachers included in.· the $tatistical analysis, Table 3 

reveals a tninimlll!) VQ score of 132 and a maximum of 27}. This yields a 

range of 145 and a mean of 185.290 which indicates that the observation 

instrmnent and observer· detected fairly broad-differences.in teacher 

behavior on this variable. VR as reported in Table 3 had a minimum score 

of 10 with a maximum of 15. A range of 5 and a mean of 11.742 are also 

indicatE!d for variable VR. 
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. STUDENT .. OPPORTUNITY TQ LEARN 

Student opport'1nity fo le~rn the·. criterion material on the 

"Short Occupational Knowledge Testi' (SOKT) was measured with the 

"Student Opportunity to Learn" inst:rumept showri in Appendix G. After 

post-tests were administered, each .teacher was asked>to rate the degree 
. . 

of opportunity their students had to learn t:he material on the SOKT. 

Instruments were scored by multiplying the sum of the items 
... .·• -. 

for each category (opportunity, etc.) by the $core value fpr that 
. . 

category a~d then summing tlie producis on the four categories for each 

teacher. The niaximum possible score was eighty in. that there were 

twenty items with a IUC!-Ximiim .possible score ivaftie .of four ori each iteni. 

Table 4 presents. th~ qe~cripi:ive stati~dcs. for :student oppor-

. tunity to learn. Scores ranged· fro:rn a :µiinimum of 48 to a maxitnum of 

79 with a mean of 62.330. 

STUDENT ACHIEVEMENT 

Student achievement was measured with the OTAT and.SOKT. Pre-

and post-tests were administered to thirty-one classes :f;or each of the 

achievement measures. 

Table 5 reports the SUllllliary of class mean res{dual gain on the 
' .. .. ··. ··... .. . . .. 

OTAT and SOKT. In that ·class mean· gain was determine.cl py predicting . . . . 
post-test scores through regression.analysis and subtracting the pre-

·. . . 

dieted post-test scores from the ac:tl,laf post-test scores, it was 

possible to have negative gain or loss scores. As indkated by Table 5, 

.· .. ··. ·.· 

·;:: 
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Table 5 

Summary of Class Mean Residual Gain 
on the SOKT and OTAT 

Mean Mean 
Class Class Class Class Class Class 
Code SOKT OTAT Code SOKT OTAT 

1 -0.80 - 7.20 17 2.00 4.82 

2 2.90 - 0.70 18 0. 71 - 5.14 

3 ....:0.10 14.60 19 -2.00 -11.18 

4 0.57 - 4.00 20 -2.27 -16.55 

5 -2 .oo - 1.13 21 0.30 9. 30 

6 7.33 3.50 22 1.86 23.43 

7 -2.25 -14.00 23 -1.33 -12.00 

8 -0.18 6.19 24 0.00 1.17 

9 0.00 - 1.00 25 -1.40 -11.00 

10 -1.85 - 1. 77 26 0.91 13.55 

11 1.25 - 2.00 27 1.00 1.67 

12 -1.44 - 6.44 28 -0.33 -'11.56 

13 -0.70 - 7.60 29 -2.57 10 .57 

14 0.00 - 8.25 30 -1.70 - 5 .10 

15 -0.40 a.so 31 -1.20 4.00 

16 5.64 14.00 
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several of the classes had loss scores for the class mean residual gain 

on one or both of the achievement measures. The class mean residual 

gain scores reported in Table 5 represented s 1tudent achievement on 

each of the tests for purposes of determining relationships to other 

variables in this research as indicated by the research questions. 

The pre-test data and the CTM scores were used to predict the 

post-test scores for the OTAT and SOKT through regression analysis. 

This was done to permit the computation of residual class mean gain 

scores. Table 6 reports the regression analysis for pre.dieting OTAT 

post-test scores. Table 7 indicates the same information for the SOKT. 

The equations reported in Tables 6 and 7 were used to predict 

the post-scores. Class mean :residual gain was then determined for each 

class as indicated earlier in this section. 

Achievement and aptitude test descriptive statistics are reported 

in Table 8. The minimum, ma:idmum., range, mean, and standard deviation 

are indicated. This information is g.iven for both pre-tests, post-tests, 

CTM, predicted post-test scores, and residual ga.in scores. Table 8 data 

is based on the 264 students in all 31 classes who completed all of the 

achievement and aptitude tests. 

DATA ANALYSIS 

Data analysis required in add.it.ion to the previous descriptions 

in this chapter on results (2onsisted of Pearson product moment correla-

tions needed to answer the research questions. However, it was also 
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deemed advisable to report correlations for all basic scores to help 

explain the research results. This was done to permit further review 
.\ 

of the relationships between all basic variables included.in the study. 

Table 9 presents the correlations between achievement, aptitude, 

and student opportunity to learn variables. Since predicted scores and 

residual gain s~~re~ were computed.for the achievement measures, correla-

tions.are also reported in Table 9 which show the degree pf correlation 

of predicted and residual gain· scores with the other variables.. Table 9 

reports correlations based oil the 264 students i~cluded in th~ main 

research study.· 

The next area of data: analysis presented is Table 10, which shows 

the Pearson product moment correlations between the.OTAT and SOKT class 

mean residual gain scores, variety quantity, variety range, and student 

opportunity to learn criterion material on i:he SOKT. Table 10 reports 

the data necessary for examining research questions one through three. 

Table 11 reports the Pearson product moment correlations between 

OTAT class mean residual gain, SOL, VQ, VR, and se1.ected (interval 

variable) teacher pers.onal characteristics. Table 11 presents the 

information needed for rev_iewing research questions four through seven. 

Since some of the tE:?ache~ personal charact~ristics reported in 

·Table 11 are. measuring similar types of information such as years of 

school completed and total college credits earned, ft was necessary to 
. . I 

present intercorrelations of the teacher pe.rsoilal characteristics to 

assist in interpretation of results related to the research questions. 
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Therefore, Pearson product moment correlations of the teacher personal 

characteristics are presented in Appendix I. 

SUMMARY 

The purpose of this chapter was to present the results of the 

study. The following summary emphasizes the results as they relate to 

each research question. 

Student achievement represented by class mean residual gain on 

the SOKT and O'fAT was computed and reported for each class .. Descriptive 

statistics for these measures were also reported. 

The personal characteristics of teachers as reported on the TPCP 

were summarized. The nominal variable characteristics were reported and 

discussed in narrative form. The interval varj_ables were used as possible 

correlates of achievement', student opportunity to learn, and teacher 

behavior. 

The data were analyzed in order to examine the research questions. 

Pearson product moment correlations were used for this purpose. 

The results of the correlation analysis for each research question 

are presented below. 

The first research questj_on sought to determine the degree of 

association between achievement on the OTAT and the VTOPS VQ score. 

Table 10 reported a correlation of 0 .401. This correlation was signifi-. 

cant (p < .05). 

Research question two dealt with the relationship of achievement 

on the OTAT and the VTOPS VR score. A correlation of 0.443 was given in 
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Table 10 for this relationship. A probability significance level of .. 

less than .01 is indicated for .this correlation. 

The third research question explored the associatio11 between 
. ~. . . .. . 

SOKT clasr;; mean g~fn as a measure ~f-acl:iieveinent and.student ~ppo~t~nity 

to learn the material on the test. Table 10· indicate'~ a' c6rrela tion of .··· 

-0.040. This correlation waa n~t significant (p > .OS). 

Research question four was an inqui.~y· into . the re.lation~hips 

between teacher personal characteristics and.student achievement on the 
. . . 

OTAT. None of the thirteen .personal character'istiC~·· thi:it were correlated 
. - ·, . . ' 

with OTAT class mean residual gain yielded. ~ignific~tit correlatio_ns at 

the .OS level (see Table 11). 
' •. 

The fifth. research ·question examined the association of each of 
. . 

the thirteen teacher personal characteristics with st;:udent ·opportunity 
, ,· . 

. . . . . 

to learn (SOL) the material on the SOKT. · TWo of the· pe.rsonal · charaderis;;;. 

tics yielded significant correlations. They we're:· (1) .age wit:ll. a corre-

·lation of 0.304 (p < .OS) and (2) years of school completed with a corre-

lation of -0 .467 (p < .01). 

Re.search question six dealt with the relationship of each of the 

thirteen personal .characteristic variables and the VTOPSVQ score. None 

of the correlations were significant (p > .OS). 

The seventh·and last research question examiried the association· 

between the personal characteristic variab.les arid the VTOPS VR score~ 

'l'hree of the thirteen variables yielded significant correlations. ·They 

were: (1) yeara of .school c~mpleted with a correlation.of O.S25 
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(p < .01), (2) years teaching experience with a correlation of 0.310 

(p < .05), and (3) total college credits with a correlation of 0.480 

(p < .01). 

This chapter has reported the. results of the research activity 

The information necessary for r~sponding to the research ql.lestions has 

also been presented. Chapter 5 presents the conclusions associated with 

each of the research questions. 



Chapter 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

INTRODUCTION 

This chapter provides a summary of the research study along 

with conclusions and recommendations. The summary section includes 

the problem, research questions, methodology, and results. 

SUMMARY 

Problem 

The general research problem of this study was that educators 

have not established firm cause-effect relationships between teacher 

behavior and the resultant learning of· students. This issue has been 

examined most effectively through observation of teachers in actual 

school settings and relating dimensions of behavior to student achieve-

ment. 

Progress,has been m.ade through investigations of teacher 

behavior and student achievement in various classroom environments 

and subject areas, However, additional research is rteeded, especially 

in the field of vocational education. This study sought to extend our 

knowledge through inquiry into the relationship between teacher behavior 

and student achievement in a specific vocational program area. 

94 
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Specif.ically, this· study sought to investigate the relationship 

between variety/variability as a dimension of vocational industrial 

automotive mechanics teacher behavior and the achievement of students 

taught by these teachers. The res .. earch also included an investigation 

of relationships between student opportunity to learn criterion material, 

student achievement, teacher personal characteristics, and teacher 

behavior in the vocational shop/laboratory. 

Research Questibns 

The research problem was investigated through examination of the 

following research questions: 

1. What is the relationship between vocational industrial auto-

motive mechanics teacher behavior on the dimension of variety/variability 

as indicated by the "Vocational Teacher Observation of Process System" 

(VTOPS) Variety Quantity (VQ) score and student achievement as measured 

by the "Ohio Trade and Industrial Education Achievement Test for Automo;.. 

tive Mechanics" (OTAT)? 

2. What is the relationship between vocational industrial auto-

motive mechanics teacher behavior on the dimension of variety/variability 

as indicated by the VTOPS Variety Range (VR) score and student achieve-

ment as measured by the OTAT? 

3. What is the relationship between "Student Opportunity to 

Learn Criterion Material" (SOL) as measured by the automotive mechanics 

teacher rating and student achievement as measured by the "Short Occupa-

tional Knowledge Test for Automotive Mechanics" (SOKT)? 
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4. What is the relationship between selected personal charac- · 

teristics of automotive mechanics teac.hers as indicated by the. "Teacher 

Personal Characteristks Profile" (TPCP) and student achi.evement as 

measured by the OTAT? 

5. What is the relationship between SOL as measured by t:he· 

automotive mechanic$ teache.r rating and selected personal characteris-

tics of automotive mechanics teachers as indicated.by .the TPCP? 

6. What is the ;relationship between selected personal charac-

teristics of automotive mechanics.teachers as indicated by the TPCP 

and teacher behavior as indicated by the VTOPS VQ score? 

7. What is the relationship between selected personal charac-

teristics of automotive mechanics teachers as indicated by the TPCP 

and teacher behavior as indicated by the VTOPS VR score? 

Methodology 

This study was a direct observation field study of teacher 

behavior. The research was ex post facto in that relationships between 

variables were sought without direct intervention in the teaching 

process. 

The population of teachers included thirty-five secondary 

level automotive mechanics teachers teaching in West Virginia during 

the 1978-79 school year. The sample of teachers consisted of thirty-

two of the teachers who agreed to participate in the study. 

The VTOPS teacher observation instrument was used to observe · 

teachers in four situations on two separate visits. Visits were random 
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in that the teachers were not made aware in advance of the observation 

date or time. However, the time intervals between visits to all 

classes were made as near equal as possible. 

Intra-observer reliability was computed after training in 

observation with a video-tape. Inter-rater reliability of observation 

was also computed by using the same video-tape and an expert, Scott's 

coefficient was used in each of these cases in deriving the estimation 

of reliability for the observations. 

Three way analysis of variance was used to estimate the reli.,... 

ability of measured differences between classes for teacher behavior. 

This procedure.was utilized for two pilot study calculations as well as 

the computation for themain study. 

Two student achievement instruments were used in the study--· 

the "Short Occupational Knowledge Test" and the "Ohio Trade and 

Industrial Education Achievement Test." Both of these tests are for 

automotive mechanics. 

Teacher personal characteristics for the automotive mechanics 

teachers included in the research study were also documented. The 

"Teacher Personal Characteristics Profile" was used in gathering this 

information. 

Student opportunity to learn the criterion material on the. SOKT 

was also determined. Teachers rated each question on the SOKT iri terms 

of the opportunity that students in their class had to learn the infor-

mation required to answer the question. 
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Student academic aptitude was measured by the short form of 

the."California Test of Academic Aptitude" (CTAA). This test was 

administered as a sub-part of the OTAT. The CTAA results were used 

as a covariate in predicting post-test achievement scores. 

The instruments were used to collect data needed to examine 

the research questions and describe the sample of teachers. The pre-

tests were administered in November of 1978. 

After the administration of the pre--test observations were 

conducted, each teacher was observed four times during two separate 

visits to each school. These observations continued until March of 

1979. Immediately upon completion bf the observations, post-tests 

were administered. The TPCP .was completed by.interview techniques 

during thesecondobservation visit with the researcher interviewing 

the teacher to complete the instrument. After the post-tests were 

completed the teachers responded on the SOL instrument. 

·nata treatment included preparing summary tables and statistical 

analysis. Regression analysis was used to write prediction equations 

for post-test scores on the OTAT and SOKT, The pre-test scores and 

CTAA scores were used as predictors of post-test scores. Gain scores 

were determined by subtracting predicted post-test scores from actual 

post-test scores. Class mean residual gain scores were then computed 

to represent class achievement. 

Personal characteristics of the teachers were also summarized 

and reported. These characteristics were identified by the Teacher 

Personal Characteristics Prbfile (TPCP). 
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Teacher behavio.r observations were also sunnnarized in prepara-

tion for data analysis. Teacher behavior was represented by mean 

observation scores (VQ and VR) from the VTOPS. 

Student opportunity to learn (SOL) the material on.the SOKT 

instrument was scored. The SOL scores represented the-variable SOL in· 

the correlations. 

Data on teacher behavior, student achievemE;!nt, stud.ent oppor-. 

tunity t:o learn, and teacher personal characteristics were prepared 

for the final correlational artalysis. Pearson product moment correla-

tions were performend to permit the examination of each research 

question. 

Results 

Results revealed that both of the VTOPS variety/variability 

scores (VQ and VR) were sig.nificantly associated with student achieve-

ment on the OTAT. Student opportunity to learn (SOL) was not associated 

with SOKT class mean gain. None of the teacher personal characteristics 

were related significantly to student achievement on the OTAT. Two 

teacher personal characteristics were correlated with SOL. They wer.e 

age and years of school completed. Age and SOL had a positive associ-

ation while years of school completed and SOL correlated. negatively. 

There were no significant correlations between the VQ score and teacher 

personal characteristics. The VTOPS VR score was associated with three 

teacher characteristics. They were: years of school completed, years 
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teaching experience, and total college credits earned. Table 12 shows 

the correlation values for the significant correlations by research 

question. 

CONCLUSIONS 

This section presents conclusions based on the results given in 

Chapter 4. Each research question is identified and followed by conclu-

sions based on the findings for that particular question. 

The first research question dealt with the association between 

student achievement on the OTAT and teacher behavior on variety/vari-

ability in terms of the VTOPS VQ score. The positive correlation of 

0.401 significant at less than the .OS level indicated that those 

teachers who scored higher on the VQ (variety quantity) score tended to 

have higher class mean achievement in their class as measured by the 

OTAT. This correlation indicates that approximately 16 percent of the 

variance in achievement may be attributed to fluctuation in the use of 

variety as measured by the VQ score. 

This information adds to our knowledge concerning teacher 

behavior and student achievement in that there is an association between 

the use of variety/variability and the achievement of their students. 

The finding supports and extends research reported by Rosenshine (1971), 

Rosenshine and Furst (1973:122) and Borich (1977:71). 

Previous research is supported since it has indicated positive 

significant relationships between teacher use of variety and student 
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achievement in general academic classrooms. Earlier research is e:Xtended 

in that similar relationships were found to exist in the vocational auto-

motive shop/laboratory setting as previously reported for general studies 

academic classes. 

The second research question continued the search for associat.ion 

between teacher behavior on variety/variability and student achie,vement. 

This question focused on the relationship between the VTOPS VR score and 

achievement on the OTAT. The correlation was positive, significant at 

less than the .01 level and had a value of 0.443. \.. A correlation of this 

value shows that approximately 20 percent of the variance in achievement 

may be attributed to variation in use of variety as indicated by the VR 

score. 

It is concluded that the VR score may also be used as an index 

of variety/variability in measuring teacher behavior. The strength of 

the association for theVR score is higher than for the VQ score indicat-

ing that the VR score may be a better indicator of variety than the VQ 

score. However, both scores appear to have promise in providing informa-

tion about teacher behavior in the vocational shop/laboratory environment. 

The findings of the VR score also support and extend the research reported 

by Rosenshine (1971), Rosenshine and Furst (1973:122), and Borich (1977: 

71). 

Research question three examined the degree of relationship 

between student opportunity to learn (SOL) the material on the SQI<.T and 

achievement on the SOKT as represented by class mean residual gain scores. 
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The correlation of -0.040 indicated that there was no association 
·. . 

. . . . . 

between these variables as meas:ured in this study.· Although there 
' .. ..' 

was considerable variation in the SOL scores. (a ~inimum ~f 48, wfth a 

maximum of 79, a range of 31, arid maxi,mum possible score of80), there 

was no concomitant variation with achievement f!S measured by theSOKT~ 

This finding :j.s not supported generally by.other:researchW"ith 

th:i.s variable •. Ros~nshine (l971: l.96). reports ~hat: "Ov~t~ll, the ctn"-
.·. relations between measures . of student bppoi:'tunity to lea:tn and student . 

. . 

achievement are positive',signlficartt and consistent." However, one 

other study was reported· that did not find a significant relationship' 

between student opportunity to learn and stti.dent achievement• (Bellack, 

& al., 1966). The Bellack .study reported general coding by topic and 
.. i. 

sub-topic while. the present study used a teacher rating of specific: 

criterion based questiong. 

The fact that· no relationship was found· pres~nts. more questions 

than answer~. One of these que~tions i.s whether or n6t the instrµment· ·i 
. . . . : 

was actually measuring student opportunity to learn~ However, the face 

validity of the ins·trument appears to be adequate. Thi,s pe>ses a qm~s

tion about the perceptions of teachers in responding to the instrument. 

The point :here is that peth&ps certain teachers believed adequate oppor-
. . . . 

tunities had been given for learning while in reality learning had not 

occurr-ed. 
- . . 

Other information concerning student opportunity to learn was. 
. . 

generated and reported in this study. The information was useful in 

examining findings for this researth question. Teacher age was reported 

·.1,· 

:·-.·:: 



104 

.· -. . . .. ,, ' '. 

to correlate with SOL at the .05 level. with a value of 0.304. This.> 
. ; .·.. ·:· 

indicates a.tende11cy of older teachers to rate SOL higher. Another 

·.confounding finding. concerl:is .. S~L and education~! a,ttainment ~ Years 
. . ,•' 

of s.chool completed. had a significant negative relationship to SOL 

ratings by teachers.fr= -:0.467, p < .01). These cprrelations·indicate 

that the greater the edu~atio~ of the teacher the l<;>wer the teacher 
. . ' :·. ·. 

tended to rate SOL. This seem~ to r~fute the idea co~cerl:iing teacher 

perceptions and SOL ratings. Perhaps the correlation between education 

and low SOL ratings indicates that teachers. wit.li. more years of educatfon: 

were more conservative in stating that their studenis had receiv.ed an 

adequate opportunity to learn the criterion material. It is thus.con-

eluded that the student opportunity to learn variable will requireriiore. 

research and study before any firm generalization IIl.aybemade. 

The fourth research question sought the degree of a'ssociation 
!' . . . • . '· . 

between personal characteristi(!S of teachers and.student ~chievement on. 

the OTAT. None of the correlations were significant at the .05 ·level.. 

However, two of .the teacher characteristics approached signffi,-

cance. They were years of 'teaching experience and association member-

ship. 

Based on these trends, i.t can be concluded that experience as a 

teacher tends to increase.the capability of the.teacher in bringing 

abou,t learning in students in vocational automotive mechartics clas.$es 

and that association membership by teachers may' be help:ful to them in ... 
teacping students. . The finding concerning teaching experience supports 

research reported by Ryans (1960:391), Hardy and Bohr~n (1973:162), a.nd 

... "," 

., 
.. , \· 
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the 1965 pilot study conducted for the Ohio Trade Test. This finding 

was not supported by research reported by Shoemaker (1971). The 

results concerning association membership are supported by research 

findings reported by Ryans (1960:391). 

The fifth research question explored relationships between 

student opportunity to learn and the thirteen teacher personal charac-

teristics. Two of these correlations were significant. They included 

age (r = 0.304, p < .05) and years of school completed (r = -0.467, 

p < .01). Two additional personal characteristics approached signifi-

cance at the .05 level. They were association membership and total 

college credits. 

Since years of school completed and total college credits had 

an intercorrelation value of 0.695 (p < .01) the two will be discussed 

together as educational attaimnent for purposes of drawing conclusions. 

The negative relationship between SOL and educational attainment 

indicates that the more years of school teachers had completed, the 

lower they tended to rate SOL. Questions were raised in discussing 

research question three concerning this relationship. It is concluded 

that additional research is needed concerning the relationship of SOL 

and educational attainment. 

The correlation between age and SOL signifies that older 

teachers tended to rate SOL higher. Several of the personal character-

istic intercorrelations in Appendix I help to explain this relationship. 

Age was significantly and positively related to several of the other 
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variables. The correlations between years of wage earning experience 

and years of teaching experience with age were 0.603 (p < .01) and 

0.421 (p < .01) respectively. This indicates that older teachers had 

a broader work experience as automotive mechanics and more years of 

teaching which would include more contact with the curriculum or course 

of instruction. The conclusion concerning association membership and 
. .· . 

student opportunity to learn was that the association membership may 

have provided a broader knowledge of the automotive mechanics curricu-

lum content and components through association with other teachers and 

specialty workshops. 

Research question six examined relationships between the VTOPS 

VQ score and teacher personal characteristics. None of the correlations 

were significant at the .OS level. Two of the thirteen personal charac-

teristics did approach significance. They were years of school completed 

(r = 0.281) and years of teaching experience (r == 0.268). 

Findings for the variables that were not related tb teacher 

behavior as indicated by the VQ score supports results of previous 

research by Jansen, et al. (1972:529). The results that indicated 

trends toward relatibnships in this study support and extend the research 

reported by Biddle and Adams (1967) and Perham (1973). Perham reported 

association between teaching experience and teacher behavior. Biddle and 

Adams indicated relationships between teacher behavior and age. 

It is concluded that the findings for this question tend to sup-

port continuing education programs for in...,.service vocational automotive 
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teachers. The relationship reported earlier between the VQ score and 

achievement tends to support participation in continuing education 

programs. 

The final research question sought relationships between teacher 

characteristics and teacher behavior as measured by the VTOPS VR score. 

Three of the characteristic variables were positively correlated with VR 

scores. They were: years of school completed (r = 0.525~ p < .01), ye(lrs 

teaching experience (r = 0.310, p < .05), and total college credits 

(r = 0.480, p < .01). 

Since years of school completed and total college credits both 

represent education, conclusions will be drawn for. educational attain-

ment and years teaching experience as they relate to VR scores. 

The significant correlations reveal that VR is associated with 

both educational attainment and years teaching experience. This indi-

cates that the more education a teacher has including teacher education 

and other college credits the higher he will tend to scor.e on the VR 

dimension of variety/variability. In that the VR score is significantly 

related to achievement., implications are possible concerning the need for 

additional vocational teacher education and general college work for 

many vocational industrial automotive teachers who have limited credits 

in these areas. Additional research is needed in other vocational 

industrial occupational areas before these findings may be generalized 

to all vocational industrial occupations. 

The relationship between years teaching experience and VR scores 

also indicates that persons with greater teaching experience tend to 
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score higher on the VR score. This may be attributed to two areas. 

One area is that as the teacher teaches the trial and error tactics 

of trying to bring about learning tend to be reinforced by positive 

results of learning. The other area is the relationship of teaching 

experience and educational attainment. In that vocational industrial 

teachers employed. initially on permits are required to continue their 

education by taking vocational teacher education courses· this contri'-

butes to total educational attainment while increasing teaching 

experience at the same time .. This is supported by correlations 

reported in Append.ix I between y~ars teaching experience and teacher 

education credits (r 0.626, p < .01) and between teaching experience 

and total college credits (r == 0. 443; p < .01) . 

The conclusions for this variable are supported by the same 

research as reported in support of research question six in that VQ 

and VR are both measures of variety/variability. Another conclusion 

for this research is that the variable VR seems to be related to 

student achievement to a higher degree than the VQ score and, therefore,. 

may have more strength as a measure of variety/variability. 

RECOMMENDATIONS 

This research has provided information about specific questions 

dealing with teacher behavior in actual school shop/laboratory situ"'." 

ations, student achievement, student opportunity to learn and teacher 

personal characteristics.· This se.ction presents recommendations for 
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use of the results in future research and practical application in 

education. 

The first and most important recommendation is that the 

results of this study be used as a basis for additional research on 

teaching. This research serves as a foundation for experimental 

studies which deal with the amount of variety that will bring about 

optimum learning. Research is needed not only in thearea of voca-· 

tional automotive mechanics but also in other areas of vocational 

industrial education as well as in other types of educational programs. 

Variety is an important dimension of teacher behavior. However, 

as it is possible to have too little variety in teaching, it is also 

possible to have too much. This is the reason that ·experimental 

research is the most important recommendation from the research herein 

reported. 

Another reconnnendation is for the replication of this investi-

gation in other vocational service areas and programs. In that this 

research was done with secondary level students, studies are also needed 

at the connnunity college and/or post-secondary vocational level for 

cross validation purposes. 

This research illustrates research on teaching through direct 

observation. There are many other promising dimensions of teacher 

behavior that may be associated with student learning in vocational 

education settings. These should be explored through correlational and 

experimental studies. 
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The need for additional research.dealing with student oppo:t.-

tuni ty to learn was also indicated. This re.search could deal with the 

development of i~struments to measure student opportunity to learn as 

well as teacher perceptions concerning this:i.mportant aspect of lea.ruing. 

It is recommended that vocational industrial teachers be 

encouraged to continue their education through vocational teacher educa.,.. 

'tion courses' and other college level credit courses. These attributes 

are related to teacher behavior in such a way that they may tend to 

. stimulate higher levels o:f student growth. 

Although practical applicatl,.ons of the present study must be 

undertaken with caution due to the· 1.ack of experimental cause;_effeet 

data' several implications' exist. ' Thase intplicadons are in the areas 
' ' ' 

of teacher education and supervision of inst~uction. 

Teac.her educat~rs should at least make their students aware· of 

the fact that var·iety in teaching is needed. The VTOPS and other instru-

ments could be used in assisting.pre-serv:i_ce and in-service teachers 

become more a,ware. of variety in many forms and combinations. 

Pre-service teachers could be ntore.adequately prepared for 

directed teaching experiences by being sensitized to teacher behavior 

through the process of observing other teachers in ~ctual school set-
. . _. . ·. . 

tings and on video-tape and recording the behavior on an observation 

instrument. Teacher .educators could. als.o use the :insi:rt;lln,eb:t in observ-
.. - -· . .-

ing and conferring with students participating in directed teaching' 

experiences. These sa111e impl'ications ~exist for beginning and in.,.8erv:ice 
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vocational industrial teachers •. The delivery system for in-service 

·teachers would perhaps be different than for pre-service teachers, but 

the possibilities for learning. exist. 

There are also implications of a similar nature for supervision 

of instruction. If supervisors of instruction were educated to the use 

of observation instruments wbich focus on identifying teacher behavior 

related to student learning, they could assist the teacher in identify-

ing goals for the development of this behavior. 

( 
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APPENDIX A 

VOCATIONAL TEACHER OBSERVATION 
OF PROCESS SYSTEM (VTOPS) 
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Vocational Teacher Observation of Process System 
(VTOPS) 

Definitions and Observation Directions 

1. Before beginning the observation, study the complete VTOPS observa-

tion instrument carefully. 

2. Definitions for abbreviationsand. terms: 

a. T Teacher 

b. S = Student 

c. Q = Q~estion(s) 
d. A-V = Audio-visual 

e. Indiv. = Individual student 

f. Small group - Two to eight students 

g. Large group Nine or more students including entire class 

3. At the end of each five minutes of observation, the observer is 

to move from one interval marking area to the next on the VTOPS 

instrument. 

4. When each behavior occurs on the part of the teacher a tally mark 

is to be placed in the appropriate space for each respective five 

minute period in which the behavior occurs. If a behavior is 

continued for .more than thirty (30) seconds, the tally mark should 

be entered again. If two or more behaviors occur at the same time 

all are to be tallied. 
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VOCATIONAL TEACHER OBSERVATION OF PROCESS SYSTEM 

(VTOPS) 

Date 

Teacher Observed 

Vocational Program------- School 

Others Present ---------
Distractions Number of students in 

the class 

Directions 

I. Complete the information above as part of the preparation 
phase of conducting the observation. 

II. The teacher should be requested to conduct the class as 
it would be conducted if no observer were present. The 
goal is to observe the vocational program as it normally 
operates. 

III. The observer should read the enclosed list of devinitions 
and observation directions. 
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V T 0 P S 

Event recording by 5 Minute Intervals 

~ Be . I II III IV v TOTAL 

T looks at notes 
·.· 

or references 1 .. · 
T gives informa-
tion (facts) 2 
T e~lains (gives ·. .· 

examples and 
details) 3 .· 

T repeats key 
points 4 
T asks Q 5 

·. 

T asks for Q 6 .· .. 
T answers Q 7 
T gives 
directions 8 
T uses trade . 

tools 9 .. 

T uses training 
aid 10 
T uses A-V 
device 11 
T demonstration 
of skill 12 
Monitoring 
T Obs s 
Activity 13 
T participates 
in S Activity 
(Helps) 14 
T works with 
Individual 15 
T works with •. 

Small Group 16 . 

T works with 
.. 

Large GrouE 17 

VR Total VQ Total ----
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APPENDIX B 

TEACHER PERSONAL CHARACTERISTICS 
PROFILE (TPCP) 
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TEACHER PERSONAL CHARACTERISTICS PROFILE 

1. Age at last birthday --'------
2. Highest year of school completed (Check one) 

8th grade or less 13 Freshman in college 

9th grade 14 Sophomore in cqllege __ 

10th grade 15 Junior in college 

11th grade 16 Senior in college 

12th grade 17 Graduate School 

3. Diplomas or degrees earned (Check all that apply) 

1. General Educational Development (H.S. Equivalent) 
2. High School Diploma __ ·_. 
3. Voc.ational Program Certificate --·-
4. Associate in ScienGe Degree 
5. Associate in Arts Degree _· _ 
6. Bachelor of Science Degree _. __ 
7. Bae helor of Arts Degree · 
8. Masters Degree 

4. Teacher bertification status (Check one) 

1. First year permit 
2. Second year permit 
3. Third year permit 
4. Fourth year permit 
5. Fifth year permit --. 
6. First 5-year certificate 
7. Secorid 5-year certificate 
8. Third 5-year certificate 
9. Permanent certificate 

5. Field of vocational specialization 
---.,--------~---(Name of the vocational program you teach) 

6. Total years of wage earning work experience 
-------....,-,~ (other than teaching) 

1. Years of work experience in your vocational speci?lization __ . 

2. Years of work experience in occupations other than your voca-
tional specialization _._. _ 
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7. Number of years since your last full time work experience in 
business or industry ------

8. Vocational Education and Training 

1. Number of years of vocational education 
in your vocational specialization 
(include military) 

2. Number of years of vocational education 
not in your vocational specialization 
(include military) 

Total Hours 
(approx.) 

Total Hours 
(approx.) 

3. Have you participated in special workshops, training 
factory schools, etc., sponsored by employers? Yes 

programs, 
No 

If yes, how many? Approximate total clock hours -----
9. Number of years since your last teacher education course was 

taken ---
10. Total years teaching experience ---

1. Number of years teaching experience in your vocational 
specialization 

----,-

2. Number of years teaching experience other than in your 
vocational specialization ---

3. Number of years of military teaching experience 

11. Membership in Associations, etc. Total 

1. List the number of Education Associations in which you are a 
member ---

2. List the number of Trade Uniors or Ass.ociations in which you 
are a member 

3. List the total number of community organizations, civic clubs, 
church, etc., in which you are a member 

12. Youth Leadership Activities Total 

1. List the number of school related youth organizations, clubs, 
etc., for which you have served as leader, advisor, or 
sponsor __ _ 

2. List the number of non-scho.ol related youth organizations, 
clubs, etc., for which you have served as leader, advisor, or 
sponsor __ _ 

13. Have you ever been a VICA advisor? (1) Yes (0) No 
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14. Have you ever been a student member of a vocational youth organiza-
tion? (1) Yes (O) No 

15. Teacher Development Activities Total 

1. List the number of trade magazines you read monthly 
-~----

2. List the number of educational magazines you read monthly. 

3. List the average number of books you read per year that help 
you as a teacher (books dealing with teaching or 
your vocational specialization) 

4. List the number of vocational education workshops and conferences 
you attended last year -----

5. List the average number of books and magazines you read per year 
for your personal reading ~njoyment 

----~ 

16. Professional Teacher Education 
(Semester hours credit) 

1. List the total number of semester hours 
in vocational teacher education courses 

2. List the total number of semester hours 
in teacher education courses other than 

credit you have earned 

credit you have earned 
vocational 

17. List the total number of semester hours of college credit you have 
earned 

18. Check the.· space below which indicates your approximate grade point 
average on all of the college courses you have taken. 

3.5 to 4.0 

3.0 to 3.49 
2.5 to 2.99 
2.0 to 2.49 

1.5 to 1.99 

Less than 1.5 

19. Check the appropriate space below to indicate your status as a 
candidate for the BS degree in vocational-technical education 

1. I am a degree candidate now 
2. I plan to become a degree candidate 
3. I do not plan to become a degree candidate 



131 

APPENDIX C 

VTOPS INTRA-OBSERVER RELIABILITY 



Item Tallies .. 
No. Obs.· 1 

1 0 

2 13 

3 25 

4 4 

5 z 
6 4 

7 10 

8 19 

9 0 

10 12 

11 0 

12 0 

13 20 

14 20 

15 0 

16 0 

17 0 

Totals 129 

p = 1.00 - .16 
0 

.19 2 2 p = + ~16 = e 
p - p 

r 0 e - 1.00 - p ·e 

132 . 

. INTM~OBSERVER RELIABILITY . 

Percent Talli.es Percent 
Obs. 1 Obs·~. 2 Obs• 2 

0 0 0 

10 27 18 
19 .26 18 

3 4 3 

.2. 2 2 
' :'4 3 3. 

8 9 6 

ls 22 15 

0 0 0 

9 12 8 

0 0 0 

0 0 0 

16 20 14 

16 20 14 

0 0 0 

0 0 0 

0 0 0 
.. 

101 146 101·· 

.84 

.0617. 

.84 ·.;.: .0617 = 0,8295 1.00 .0.617 -

Difference 
·Percent 

0 
8 . 

1 

0 
0 

0 
2 

0 

0 

1 

O· 

o· 
2 

2 .. 

0 

·O 
0 

16. 

'. . ~ . .... . ·: 
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APPENDIX D 

VTOPS INTER-RATER RELIABILITY 
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INTER-RATER RELIABILITY 

Item Tallies Percent Tallies Percent Difference 
No. Expert Expert Obs. 2 Obs. 2 Percent 

1 0 0 0 0 0 
2 27 20 27 18 2 
3 20 15 26 18 3 
4 7 5 4 3 2 
5 3 2 2 2 0 
6 3 ·2 4 3 1 
7 9 7 9 6 1 
8 20 15 22 15 0 
9 3 2 2 2 0 

10 12 9 12 8 1 
11 0 0 0 0 0 
12 2 2 0 0 2 
13 16 12 20 14 2 
14 1 1 1 1 0 
15 4 3 6 5 2 
16 5 4 6 5 1 
17 0 0 0 0 0 

Totals 132 99 146 100 17 

p = 1 - .17 = .83 
0 

p = .202 + .15 2 .063 e 
p - p .83 - .063 0 e 0.819 r = 1.00 - p 1.00 - ;063 e 
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APPENDIX E 

VTOPS PILOT STUDY RELIABILITY 
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APPENDIX F 

VTOPS MAIN STUDY RELIABILITY 
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APPENDIX G 

SWDENT OPPORWNITY TO LEARN INSTRUMENT 



.·. :·,;,·.',:·· .. 
~-. 

141. 

AUTO. MECJM.Nics TE,!\CllEK'~ RATING:Of STuDENT 1s. 
OPPOR'.J'.'UNJTYTO LEARN TEST MATERIAL 

DIRECTIONS 

Read each questiol) on the Auto Mechanics Knowledge 
After reading each question, indicate on the seal~ 
of opportunity that your students had to learn the 
to answer each question correctly~ . 

Test c·arefully •. · 
below the exten:t . . . 

material required 

After each question number, circle the number indicat:ingyour answer. 
Numbers are def:l,ned below: 

1 There was no opportunity to learn the information. in the class, 
2 There was limited opportµbity .to 1earn the i1l:f9rmation in the 

class (textbook content, ~tc.). 
3 = The material was presented. to the·· Class· and the student should 

·. be able to answer the que~tiori based on attending the class •. 
4 = The material was emphasized and most students in the class should 

know the answer. 

No Lim;ited ·:·.~te]'.'.ial Material 
Question Opportunity Opportunity Presented Emphasized 

;·.· 

1. 1 2 3 4 
2. 1 2 3 .4 
3. 1 2 3 4 
4. 1 2 3 4 
5. 1 2 3 4 
6. 1 2 3 4 
7. 1 2 3 .4 
8. 1 2 3 4 
9. 1 2 3 4 

10. 1 2 3 4 
11. 1 2 3 4 
12. 1 2 3 4 
13. 1 2 3 4 
14. 1 2 3 4 
15. 1 2 3 4. 
16. 1 2 3 4 
17. 1 2 ~ .4 
18. 1 2 3 4 
19. 1 2 3 4 
20. 1 2 3 4·. 

.. ,,< 
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APPENDIX H 

SUMMARY OF VARIETY QUANTITY AND VARIETY 
RANGE MEAN SCORES 



Class Code 

1 
2. 
3 
4 
5 
6· 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
i9 
20 
21 
22 
23 
24 
25 

'26 
27 
28 
29 
30, 
31 

143 

Summ,ary of Variety Quantity and Variety 
Range Mean Scores 

Variety Quantity. · 

167 
·138 
205 

··· 1a4 
' 189' 
, 18,8 
144 

·. 217 
1~1 
··191 
136 
192 

' 182 
132 
175 
158 
186 
180 
212 
148 
193 

' 270 
207 
231 
195 
182 
277 
161 
163 
13'3 
2.26 

' ' 

· Variety Range 

12 
11 

.' 

13 
11 
11 
11 
10 
11 
12 
12 
,11 
12· 
12 
10 
12 

'11 
11 
11 
12' 
11 
14 ' 
14 
13 
12 
11 
12 ' 
15 
11 
12 
10 
13 

: ·. ~ .. : 

._..,_ ·. 
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APPENDIX I 

PEARSON PRODUCT MOMENT CORRELATIONS OF SELECTED 
PERSONAL CHARACTERISTICS 
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RELATIONSH1PS BETWEEN VOCATIONAL INDUSTRIAL TEACHER BEHAVIOR 
IN THE SCHOOL.LABORATORY AND THE ACHIEVEMENT OF 

VOCATIONAL INDUSTR1AL STUDENTS 

Lorraine s. McKinney 

(ABS'fRACT) 

The primary purpose of this investigation was to study the 

relationships between vocational industrial automotive mechanics 

teacher behavior on the index of variety/variability and the achieve..,. 

ment of students in their classes. Relationships between stud.ent 

opportunity to learn criterion material<, teacher personal characteris-

tics, student achievement, arid teacher behavior were also examined. 

This was a state.,..wide study conducted in West Virginia during 

the 1978-79 school year. The population was limited to automotive 

mechanics teachers. Thirty-five teachers were invited. to participate 

in the study while thirty--one teachers accepted the invitation and 

completed all research activities. 

Five instruments were employed to collect the data for this 

study. Two of the instruments were achievement measures •. They were 

the "Ohio Trade and Industrial Education Achievement Test" (OTAT) and 

the "Short Occupational Knowledge Test" (SOKT): Teacher behavior was 

measured by the "Vocational Teacher Observation of Process System" 

(VTOPS) instrument. Teacher ratings were used to measure Student 

Opportunity to Learn (SOL) the material on the SOKT, Teacher personal 



. . . ' 

· charact:e:dstics. were obt~ined by ~sing' the ''Teacher Personal .q1~·~a~ter-

istics Profile" (TPCP). 

The research utilized pre-tests, post-tests, and class re~idual .. 

mean gain scores to represent achievement. Pre-tests were administered 
. . 

prior to the beginning of t.eacher observations. Teachers were observed 

four times· on two separate visits prior to giviri.:~ the post-tests. 

Teacher personal characteristics were obtained a:t the. conclusion of the 

second visit by interviewing the teachers .. ·SOL wa.s' determined at the 

conclusiono~ the post-test session f()r the·SOKT. VTOPS provided two 

measures of teacher behavior on variety. They were the VQ (variety 

quantity) score and the VR (variety range) score.· 

The data were analyzed through Pearson product moment correla-

tions. The correlations provided results for the examination of the 

seven resea:rch questions. 

Analysis of data for the fi~st two research questions revealed 

significant correlations between student achievemetlt and ·the VQ and VR 

scores. VTOPS VQ and VR scores are measures of variety/variability in 

teacher behavior. 

The third research question data analysis in.dicated. no associ-

ation between SOL and achievement on the SOKT. Research question fotir 

correlations indicated nosignificant association between achievement 
r . . . 

and teacher personal characteristics. 

Analysis of data for the fifth research question revealed sig ... 
. ~. . . 

nificant relationships between two teacher personal characteristics 

and SOL. Age correlated positively with SOL while years pf school 

completed was ass·ociated negatively. 



The sixth research question correlations indicated that there 

was no relationship between the VQ score and the personal characteris-

tics of teachers. Data analysis for the seventh research question 

revealed correlations between the VR score and three teacher personal 

characteristics. The personal characteristics were: years of school 

completed, years teaching experience, and total college credits 

earned. 
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