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- Chapter -1 '
INTRODUCTION

bResearchers have tried to determine‘relatlonships betueen teacher

performance and student learn1ng for many years. Their studies andd
research reports range from one of the earllest by Barr (1929) to Borlch
(1977) and Medley (1977). As»lndlcated by the current work of Bor;ch,
Medleyland.many other researchers, student learning and teacher:perfor-‘
mance remain a continuing concern at'the presentftime. ’This'is the case
in that research has not yet revealed truly generalizable teacher
behav1ors that affect student achievement in predictable cause—effect
3relationships. ‘However, progress is ‘being made~and researchvefforts to |
date have produced a number of promising relationshipst Some of the
more significant of these studies have been completed by Furst (1967),
vMedley (1977), Medley and Mitzel (1963), Nuthall (1968), Rosenshine
(1971), Smith (1971), Soar (1972) and Whithall (1949). Although much

of this research dealt with obseruing teachers in academic classrooms,‘
thereAseems to be potential<for-applicability of results to vocational
shop/laboratory settings.‘FQne applicationjinvolves using the results.”
ot selected research as a basis for conducting researchrin'vocational‘
beducatlon. An example of ‘this would be‘to conduct verification or
valldation studies to assure the applicabillty of previous research

results in vocational education settings.



'  Iﬁ the éeafch for teéqhéf efféctiveﬁéss,'?éseaféhers héve identi-
fied,thrée'types‘éf resééréﬁ cohbe?héd with teacher Béhavibr aﬁd student
achievement (Roseﬁsh}ﬁe,ahd‘Fﬁrst,11973:131), ‘Theséﬂipclude descriptive,
cofrélaiionairand exﬁefiﬁenfal étﬁdiéé} koééﬁShiné‘ahdeﬁfst suggest
thatithesé thrée typeé of studiesvprovidé-azdeéign fﬁr céﬁtiﬁued research
oniteaching. A céntihﬁing research piaﬁ ié tbtfirst &éégxibe the béhavior
Of‘teachers‘aﬁd then conduét‘corrélaﬁional féseérch to determine which
behéviors afe'aséociated with studenf'ééhieveﬁént{‘\A nextlstep in fhe
_continuing'research'process is to peffdfmﬂexpefimeﬁtél stﬁdies tb’detér-
miné'the.validity of the relatidnéhipévidentified fhrbugh'deéCriptive and
cdfrelétibnal studies and‘thé,&egreevor amount of behavior requifed;for
optimum.student échievement;‘ | | |

Existing:reseérqh on teéching which deals With teachér performance
~ and effectiﬁenessvas'revealed by téaéhef behaﬁior an&.student'achieﬁéﬁenf
in&iéates the need for confinuedifeséafch'(Roséﬁshinerand"Furst,'l973:162§
Borich,'1977:367;_Dﬁnk1n7and~ﬁiddie;-1974:419; Medley, 1977:69). This
additional research is necessary to:test the apﬁlicability'of idéntified
teacher behavior variableé_asrthey relate to student échiévement in:addi—
“tional coﬁtexts includiﬁg differeﬁt‘gréde,levels;”subject‘areas,Vphysical_

settings, etc. (Biddle, 1967:337),
| THE PROBLEM AREA

The problem area for this study encompasses teacher behavior and
student achievement. In orderftogclarify how this area of concern. is

contained within the universe of feSearch_on teaching, Figure 1
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illustrates a paradigm (Dunkin and Biddle, 1974 38) for the study of
classroom teaching. An examination of Figure 1 1ndicates that teacher
classroom-behavior may be.viewedvas'one_offthe three major‘areas of
-classroom activities identified asﬂprocess variables initeaching; ‘The
dlagram also identifies pupil growth as one category of the product
variables of teachlng. Therefore, studies involving teacher behavior
andvstudent'achievement are.sometlmes referred»to‘as-process-product
research on teaching - | |

Additional study of Figure l 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‘l assumes that Observable changes in'oupil behavior
are a’function of»teaching‘and hencevevidencevof theisuccess Or’failure
of the teacher;s efforts (Duncan and B_iddle,: 19,74:‘45).' Although this.
assumption'is widely accepted, it was nece3sary to recognize in this
research.activity thatvstudentgbehavior does affect the.behaVior of the

- teacher.

When considering'the‘variation'in‘activities and the use of
‘variousVinstructionalvmaterials and methods by teachers as a dimensiona
of teacher behavior, it wasiimportant:toiacknowledge.that behaviors
exhibited by the teacher would.bebaffected by students. Another view

of this teacher-student behavior interaction was'that,since the :teacher



is the authoritv figure and 1n 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 teacher behavior
and student achievement, Therefore, it'was necessary tokaccept vari-
ation in‘teacher behavior due to variation in student‘behavior'as a
iimiting factor for which the study’did not controllin the observationb
of teacher hehavior. ‘ | | |
Another paradigm isvalso available to>helpbin'narrowing the 3

focus of this study as it related to vocationalyteachers, Figure 2:,
is reproduced from Bjorkquist, et‘al.v(1968:18), A review'of this‘

schematic model" reveals three important p01nts concerning this study.1
The first point is that teacher behavior in the class, shop or 1abora—
tory is identifled as a sub—category of teacher performance.v The
second implication'for_thebpresent research iS'that student in+school
changes such as achievement in the»teacher's area offspecialization‘are
listed as short term effects of teaching, hfointstone and two illustrate'
the application of the modei_in Figure 1 to vocationalreducation settings.
The third point to be noted as it:relates to this-research is the diverse:'
backgrounds of-trade and»industrial education teachers.v This diversity ‘
leads to relatively large variance in personal characteristics“of trade
and industrial teachers as COmpared t0'teachers:of.other sChbol'suhjects
or vocational program areas:(Leighbody, 1972:139). " v

| iThe need for research on;teaching emerges'from the conclusion;’

that there is little knowledgesconcerning the actions and actiVitiesv
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of teachers as they relate to sfu&ept.performénce;v A firm empirical
base-for teacher educafion is lacking. Movement-toﬁard thé'e5téﬁlishment
of a research foundation for feaéher educatidhvhésbbegun as indicated
above and as outlined in the feViéw'of literature in Chapter 2. Howéver,
additional research in this area 1is ﬁeeded, espeCially thét which has
specific émphasis on vocational educétion.b |

The needed research must focus on our pércéptionS‘df teacher edu-
cation in its totality by looking not only at teacher educafidn programs
and the students who enter and graduate from théSe pfograms But mﬁst aléo
include the study of teachers in ACtuélbfeaching situations. Research on
the study of teachers in claésrooms must conéentrate on the behavior of
the teacher as itvrelates td studentvachieveﬁénf. |

"This research:may be qonsideréd foundatibnal to the derivétion'of»
vocational teacher compefencieé as derived from direct observationbof_
teachers working with students in actual school situatibﬁs}i Support for
this type of research is préVidedey Iuckman and Schaeferr(l966:43) and
Moss (1967:26). These authors sustaiﬁ the'vieW-thatvtrade énd industrial
_teacher competencies_may be derived by fesearcﬁ‘based on direct obéerva-
fion of‘teachers. This need fof the préseﬁt study is further réinforced
by Finch and Bjorkquist (1970:37). 'Théy'feﬁort the need for;conducting
additional research before‘definite teacher evaiuation rules can be

established.
STATEMENT OF THE PROBLEM

The general research probiem of this study was that educators

have not established firm cause-effect relationships-betweén teacher



behavior énd‘tﬁe reéultant‘learﬁing bf Students; This issue has been
‘examined ﬁbst effeétiyéiy throﬁgh obéervation ofvteachers in aétualr
schoOl‘settiﬁgé‘aﬁd relating'dimenéions of behaViqr to,sfﬁdent‘achieve;
ment. |

| xProgress'hés beén_made tﬁrough ihvestigations of feacher behavior -
and studenf achieVemeﬂtvin vafiouéiclassroom enVironﬁentskénd Subjéét'
éreas; Hoﬁever, ad&itional research iSjneeded, especiaiiy in the field
ofvvdgational eduéation.v This Study>30ugﬁ£ to exteﬁd'our'knowledge
through inquiry‘ihto'the felatiOnship betweenvteacher beﬁaviof‘and student‘
acﬁie&ement in'é specifiC'ﬁocatiOnalipfogram area.

/Specifically;»thisfstudy sbught to investigate the rel#tibﬁship

betWeen.é seleéte&‘dimensidn”of voéatioﬁél induétfial'autoﬁofive méChaﬁics
- teacher behévior'and the aéhievémenf of vocational indﬁstrigl automotive
: .mechaniés étudeﬁts téughf by thesé;téache;é.' The research also inéiﬁde&
an investigation‘of relationships,betwéen sfudent opportunity to learn
criterion materiai, student”achievement, téacher'personal characteristics
;.and téacher behavior in the vocational shop/lébofatofy.

' One of the queétioné’fhat arises in research dealing with‘teaCherr
‘behavior éﬁd student achievemént is whethef,the criterion,insﬁruméﬁt was
relevant to»the instruction (Rosenshiné'and.Furst; 1973). vThiquuestidn
centefs specifically on whéther or mnot the_matefial on the‘post*test was
included in the instrucﬁion pfoviaed'to studehts., For thisireasoﬁ .
,studenf opportunity to learn critérion material (SOL).hgs‘Been_included

as a variable in this study.



| Research concerning teacher personal characteristics, teacher
abehav1or and student achievement has produced conflicting results at
vthis point in time.‘ However, continued research using these variables ,‘
“can be beneficial in that a trend may be detected and factors 1dentif1ed-
which lead to an explanation of the conflicting results.: Continued
research u51ng these variables also permits comparisons between present
and:prev1ous findings.llltjwas, therefore, deemed,advisable to include

vselected‘personal characteristics:of teachers indthis'research.?
. RESEARCH QUESTIONS

-’Thekfollowingvresearch:duestionsswere formulatedpto implement
'fthe‘examination of the research}problemr |

l.,‘what is the relationship'betWeen‘vocational industrialbauto- L
‘motive mechanics teacher behav1or on the dimension of variety/variability
as indicated by the "Vocational Teacher Observation of Process System
(VTOPS) Variety Quantity (VQ) score and student achlevement as measured
by the’ "Ohio Trade and Industrial Education Achievement Test for 1‘"
| Automotive Mechanics" (0TAT)9 |
| 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 0TAT7.‘

«3.7 What is the relationship between "Student Opportunity to

: Learn Criterion Material" (SOL) as measured by the automotive mechanics -

teacher rating and student achlevement as measured by the "Short Occupa—"

tional Knowledge Test for Auto Mechanics"v(SOKT)? i_



10

4- ‘What is the relationshib between selected personal character—d
istics of automotive mechanics teachers.as indicated by the "Teacher‘
" Personal Characteristics Profile (TPCP) and student achievement as
measured by the OTAT? | | | |

5. What‘is’the relationship betWeen.SdLaas measured:by'the‘auto-
motive mechanicsbteacher rating and selected personal characteristics of
automotive mechanics teachers as indicated by the TPCP?

- 6. What is the relationshipbbetween seleCted personallcharacter—
istics of automotive»mechanics teachers as indicated.bv thelTPCP and
'teacher behavior as: 1nd1cated by the VTOPS VQ score°' o

7. What is the relationship between selected personal character—
istics of automotive mechanics teachers as indicated by the TPCP and

teacher behavior as- indicated by the VTOPS VR score?
»DEFINITIONhOF‘TERMS

In order to clarifylthe meaning of selected terms associated
with this research study, the following definitions:are preSented:

1. Category System° A tool»for obSErving teachers in which a

given teacher behavior is recorded each time it occurs. and hence provides_
a frequency count for:the occurrence‘ofvspecific behaviorS»(Borich,
1977:16). | |
~2. Learning: A process nhich enables students to modify their:_n
behavior in a mofe or less‘permanent'Vav,vso.that ‘the same modificationv
does not have to occur ‘again and again in each new situationb(Gagne,

1975: 5)
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3; Obseryationt ibhservation;is the systematic,recording.of ab
variety of speciflc, discrete teacher behav1ors that are assumed
according to a theoretical frameuork vto ‘be related to student growth
(Borich 1977 9).

4. Student Ach1evement. Thevchange in performance before

. learning as comparedvto‘performancefafternthe learning.situation.(Cagne;v
1977:19) . | o T | |

5. _TeaChing}"AnyyinterpersonalCinf1Uencebaimedvafféhanging:the
ways in which other hersons can"orwwill-hehave:(éage: 1963}96); o

6. Teacher Behavior’v The actions and actlvities of an 1nd1—

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

7. Teacher Characteristics The personal characteristics of-

individual teachers such“as age, years'of teachingyexperience;'educa;
tional hackground;’work experience”in'industry, etc.

8. Teacher Competencies:' Specific'teacher7hehayiors‘that

,includevthe specification ofva;desired quantity‘of behavior (Borich,

11977:5)

19. Teacher’Performance: VThe.eXecution»of‘the_acts of‘teaching"
(Borich, 1977:4).
10. Variety Variatlon in activitles, use of various instruc— o

tional materials and methods, Variability (Rosenshine, 1971 147)

11 Variety Quantity (VQ) The'varietyvquantity'score on the
- VTOPS instrument which is determlned by the'sumnation ofjfrequencies on

all items for the full twenty-five minute observationAperiod.
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S1z2. Variety Range (VR) The variety range score on the VTOPS
instrument which 1ndicates the total number of different 1tems on the
-vinstrument in which a frequency of occurrence appears durlng the twenty-

'five'minute'obServation:periOdg
. ASSUMPTIONS

ThlS study was basedron the following assumptions.
| o 1. The variance between classes in student residual achievement .
scores ‘can be attributed‘largely to differences in teacher behavior.

2. The variation in facilities -and equipmentlare not suffic1ent
brto;adversely affect the.measurenent of'teacher‘behavior and‘student
_achievement; | | . H o

| 3. The content of‘the achievement neasures‘is,includedlinuthe"
icourse of instruction:for:all programs'in the study;: -
| 4;' Teacher behavior durlng the observations is typical and
representative of the total behavior.‘.l | o |

‘S.A‘The‘teacher responSe;onvthe,"studenthopportunity tb‘iearnﬁ
instrument is an accurate'reflectionyof*student:opportunityrto learnfi
bthe'criterion material.’"; | |

| _6;v Studentilearning‘takes'place in the'class»under‘the“teacherfspvv'
direction,rather than out ofzclass through?nork}éxperieﬁce'orkindependent

~ self-study.
© LIMITATIONS

The following limitations;should-bé'consideredthen'reviewing the

results of this studyf."'
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l;:vThis was a correlational study and asvsuch does not imply
a Specified quantity of variety in teacher behav1or.v' |
"2, Field based observation studles of this type do not have
- the degree:of control associated w1th;experimentalistudies;l
‘3. The sample 1ncluded automotive mechanics teachers in the
state of West Virginia who agreed to partlcipate. .
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:socialf
class;.prejudice;>cohservatism;VsOcialfclimatekor'teacherdtraitshsuchid
aS'personality,hattitudedor‘dogmatism;A ‘- | -
| 6. 1Student:achieVement”is:limited toaachievementhinithe suhject
,’matter area and does not attempt to account for other teaching outcomes
such as student cooperation in working w1th‘others and student attitudes v
‘toward self, school the subJect area and citizenship.‘dil -
7. The research didvnot»include_the:observation:or’control‘bf_.
student behaviori | - o |
8. The;eﬁfectZOffstudentvbehavior on teacher behavior‘was'not
considered or~controlledifor>in measuring variation in teacher behavior.
9. 'The observation ofvteacherbhehavior was;limitedfto;the |
laboratory'setting andvdidtnot'include‘teaCher thervation in’the formal .
c1assro0mdenvironment;ii‘ | | |

_ SUMMARY

This chapter has_presented a Background of_literature‘and."

research on’teaching'tovprovide alfoundationifor the study3 Thevneed.for
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addiﬁiqnal,rééearch iﬂvthis'éreé hésxﬁéeﬁ eétébliéhedffﬁfoﬁgh the éenerél
 literature on the subjec; as well as £hfoqgh'the 1iteratuie'onureséarch
in'voéationai eduéatidn. 'Thé'necéssityifpf con£iﬁuéd:re;earch ﬁgs
narroﬁed until it foCused‘Oﬁ:and gave justifiégtién for fhe presént‘.
research. | | | | |
ResearChVQuestiqﬁs were presented. Definitioﬁs.offkey‘terms 
provided’clarification»for thévpurpbses and_contentvof the researéh:énd
1iteyatﬁre_review.b Assumptions upén'ﬁhiéh the étudy was based wefé.
sfated.. Presentainn:ofvthe Iimitafioné'othhé'study ﬁill provide

assistance in reviewing the conclusions of this research.



Chapter 2
REVIEW OF RELATED LITERATURE
INTRODUCTION

~ This chapter>presentsva summary reuiew of,related:literature and
research‘pertainihg to the rationale‘for aodaprocedureé applicable in
this study. The'chapter is‘sub?diVided_intoiseCtions_to provide a basis
for the reeearch_methodology andwprocedures, Chapter‘subfdivisious.
inélude'teacher behavior and student achievemeht;'teachervbehavior vari-
ables related_to student aehieVemeut,rpersodalicharaoteriatics of
~ teachers and approaches to the measurementvof Studeht achievement.
TEACHER BEHAVIOR AND STUDENT ACHIEVEMENT

Medley and Mitzel (1963:247) in their review of research on

teacher behavior in the Handbook of Research on Teachigg»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 allld In a
typical example of research on teaching the research worker
limits himself to the manlpulation or study of antecedents and -
consequents of 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 1earn. :

The 1963 report by Medley and Mitzel along with other accounts.

of research dealing with: teachlng certalnly stimulated additional

15
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research on teacher behev1or by direct observation; Man&“studiesiwere '
‘completed during the decade of the sixties and studles of this type ,‘ :
’continuevto the present tlne.- | |

Several summaries ofireseerchfonhteacher behsvior as”revesled |
through direct- observation were prepared by Rosenshine (1971), Rosenshlne
and Furst (1971: 122),vDunkin and Biddle (1974), Simon and Boyer (1974),>'
Borich_(l977:370) and ﬁedley (1977);v‘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 v
-of the profession concerning the‘identifiedbneed for research on.teacher
behavior and student achievenent. :

Nine variables havevbeen}reported aS'giring the most consistent
or significsnt results fromiover fifty studies in’which teachervbehavior_
was correlated with student eChieVement;v 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: e |

1. Clarity

2, Variability or variety

3. Enthusiasm |

4, :Task;orientedvand/or businesslike.behaviors

'5. Criticism

6. Teacher indirectnessf

7, Studentvopportunity to learn criterion material

8. Use of‘structuring;comments

9. Multiple levels of questions or‘cognitine discourse



17

Furtheridiscussion‘andﬁdefinitionhof tﬁé’ébéve yariablesvmhich have:a
direct influence on this study are presented later 1n thlS chapter.; |
A review of research and literature on yocatlonal education
revealed several studies deallng w1th yocatlonal‘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, statei
directors;,10caladirectors and,outStanding'teachers;>'v |
Nichols (1964 224) conducted research concerned with the tasks
‘which constitute the trade and industrlal educatlon instructors total
i"job ass1gnment.’1Nichols_used“the desCriptive surveyimethodologYeof
»sending a'ouestionnaire?to 430'tradedand:industrial'instructors;
| Perhaps the most'recent:and‘significantlettortltolidentity‘per—h =
formance'reouirements'for‘teachers isfthe.WOrksofrCotrell;ggt.gl;
(1971; l972) T»In seehing-the necessarydperformancesmforivocational
teachers these researchers (Cotrell et al., 197la xi) used the follow—:'-
ing methodology o
Methodology forithe study included an occupatlonal 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 e
analysis; and the development of -performance oriented general
obJectives for model curricula guidelines. o
Tuckman and_Schaefer (1966;43)vreportgd;thatdtéaéher,strengtbss
are a function of thebareasimost emphasiaeddand‘heststaughtrin thefi"

.specific institutions from:which'they obtain training.> They alsd
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indicate that some institutions.emnhasize.technical comnetenceVWhile
others emphasize~teaching methods;‘ Researchrfindings on the outcomes
.of teacher training are thereforevcontradictory and confusing. Accord-
ing to Tuckman and Schaeferv(l966£43);hthevansuer‘to providing comneten—
‘cies neededvby trade andbindustrial,teachersvmajvlierin a job'analysis
of teaching tasks based on direct observation of many'teachers’in many
settings to determineihow often different'skills and.techniques‘are,._
called for. | |

In the Review of Research in Vocational Teacher Education, Moss

(1967) did not report any research studies involving induStrial teacher
behaviorvand student aéhievement.: However, the need for such research
is indicated. Moss (1967 26) stated:

We must learn to measure the extent to. which identifled intrin-

sic criterion variables actually affect teacher behavior patterns.
~ And we need to establish the relationships:between teacher behavior
and actual student outcomes in varying situations.

Miller (1967) reported research priorities'in techniéalvteacher
education. The need was identified for’the'determination and analysis
'ofstechnical teacher.actiuities to be used in planning teacher education '
curriculums. This relates to the present'studein that it‘identifies a
' need'which direct observation of teacher behavior will.help satisfy.

Bjorkquist, et al. (l968:9) reported on research'in‘trade and
industrial teacher education since '1963. The rehort indicatedfthat,nany
_ of the studies focused on the process of teacher‘eduCation or on thef :
product of the teacher education:program.: The reniEW,of research did

not reveal any studies that were directly concerned with teacher:



behavior and student achievement;: however,:a paradigm:of th¢p$£ﬁdj‘°f
trade andfindustrial teacher:educationuincludesvtheitno:components-as'v
potentialbsources for research studies:_i'”'f:Ab e N

Research dealing nith performance tests of instructor competence
was conducted by Popham (1968) ThlS study did use student achievement '
‘on performance tests as the 1nd1cator of instructor competence but the |
two groups of teachers in the.experiment were not'observed while teach—
ing. The teachers nere allowed to use any methods they chose in accom-
plishlng student achievement (Popham, 1968 8) |

Pautler and Schaefer (1969) prepared a review and synthe31s of
research in trade and industrial'education. The review included a’sec—
tion devoted to'teacher'education nith subfheadings for teacher“compe_
tence and evaluation of‘teaCher education programs; ‘The_reviewvofvthis
.report did not reveal‘anyvresearchrconcerning teacher-behavior:and .
student achievement. | V | |

Four studies were reported by Samson (1968 409) Wthh dealt
with the identification ofﬂperformance‘qualities of business and disf
tributive education teacherst ‘lhese studies used the critical incident
technique. Thejteacher's behavior'during the incident was 1aheled’as ‘
effective or ineffective’by~the reporter.d-The studies,reported'did not
‘deal with student achievement or'vocational industrial teachers. |

Peterson (1973)‘prepared‘a‘reviem and synthesisbof research}on'
vocational teacher education; ‘éections on competencies reduired‘of
vocational teachers and evaluationuof vocatiOnalveducation programs“

were included in the report_-‘Although no specificlreferences‘were:made
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to research deallng With vocational teacher behav1or and student
' achievement Peterson (1973 7) recommends addltional research on the ’
identification_of competenciesgfor each‘aspectaof vocationaliteachern
.education.v‘ - | | o

hv' In studying the teaching‘effectiveness of two groups of
) ‘teachers with different preparatory backgrounds, Moore (1976 45) dls—
covered dlfferences between the groups on selected behav1ors through
the usevof an observation“SYStemI! The behaviortof the teacherS'was‘e‘
:related to teacher educator ratings and teaching performance tests:‘
~rather than student achievement. The importance of this report to the -
‘present study is to illustrate the use of observatlon systems in study—x:
vﬁing VOcational teachers. The study by Moore dealt with vocational agri—‘

culture teachers.

The Journal of lndustrial leacher Education issues from 1964 to: |
theypresent:were revieWed Fifteenbreports werebfound that dealt with o
;teacher performance, teacher competencies,»teacher evaluation or other '
’aspects of industrial teachersa Four of the f1fteen reports dealt with Zn
: teacher behavior with one. of the four reports focusing on teacher‘
behavior and student achievementagr | o

. Doty (1973 63) identified immediate evaluation of teachers as
:the observation of their behavior while they were in class. Doty
.tindicated:» | . L |
. The idea, that thevteacherrhnows the criteriadhehmust fﬁi£11117
‘requires a. detailed description of the behaviors (criteria) which

‘he must possess ‘and. demonstrate at. the t1me of evaluation (1973
63) B e .



The development of an observation 1nstrument is described by o
Doty (1973) which requires three stages.' Two of the’steps in the ll
instrument development relate to the present study. They are:

‘l; deflning the performance_elements

'2."analyzing'thefbehaviors (criteriai
» ‘The present study was concernﬁd w1th the definition and analysis of
performance elements (behaviors) that relate to student’ achievement.

Detwiler (1972 68) conducted ‘an experiment dealing w1th the
development of cognitlve behav1or of. vocatlonal industrlal student L
‘teachers. The study'is-an example of h0w outcomes of the.present
research can be utilized in experlmental studies concerning vocational
industrial teacher education.- The report by Detwiler does not cite any‘
- observational study as a basis for the selection of cognitive behavior.
The methodology was to select teaching,practlces and,techniques from'
the literature and have a jury consensuS for‘the inclusiOn‘of aﬂspecific
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 needed- before definite rules a
. 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
v both teachers and administrators. ' :
Several research‘studies_that,have used'student.achievement'“‘

measures for secondary vOcational»educationfstudentsdinclude'Popham"
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(1968) , Fincﬁ (1971), Enderlein (1972) and 0'Reilly (1972). ‘Although
thesevan& méﬁy éther studiés.héve used ﬁocatioﬁ#i étudéntbééhievemenﬁ
none have beeﬁ locafed which é£tempt fo relaﬁeftéachér'Behavior énd_
‘secondary VOcafional student achievement. |

Another study which‘dealt.with‘student ﬁerformance of physiecal
skills was conducted by Hughley (1973:99). This study provided feedback
to student teachers in.physicél_education based‘on observation of identi-
fied behavior categories. The impliéation fdr this:stUdyvis that the
observation instrument was desighed to observe teachers:While'they were
supervising studehts who were doing psychomotdr tasks;

The only study located which used an observation of teaching
instrument and correlations with students achieveﬁent in the context of
vocational education was by Morsh, et al. (1955). This study was nbt
at thé secondary level of vocatipnal educafion. The reséarch by Morsh
was reported by Rosenshine (1970:648) is summarized below.

In the earliest stﬁdy (Morsh, 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.

Morsh, et al. (1955) used the "Instructor Observation Checklist"
as reported by Simon and Boyer (1974:424). The checklist fécused on the
instructor's cognitive vgrbal behavior.

The work by MorSh’.EE}El- (1955)vpertains to the present studj

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 Morsh is an example of the apﬁlicability of using
teacher observation instruments in a specific area.of vocational

industrial education and relating the results to student achievement.

Teacher Behavior

The actions aﬁdvactivitiesbof a teaéher while performing the
act of teaching are cohsidered to Ee teacher behavior.  Borich (1977:3) -
iﬁ discﬁssiﬁg teacher performaﬁcé iﬁdicates that When’teaéﬁer behaviorf
vis considered as the execution of the acts of‘féaéhiﬁg then teacher
behavior is the basic level of description of teacher performance.
| In recent years, research on teaéhing has focused on feacher
behavior. Soar (1972:508) reports that thevpério& ffom 1958 to 1960
marked the beginning of change in'the-iiteréture°concernihg teacher |
behavior. Reseatch relatiﬁg téacher‘beﬁéviot to pupil growthkhas

increased sharply since 1§60‘(Soar;,1972:568)."

Several studies ﬁere complétéd'prior to 1958! Tﬁe work‘of Horn
(1914)vwas one of the early attempts to 6btainvbbjective measures of
classroom behavior. Several additional early studies wérevdone by
Morrison (1926), Barr (1929), Wrightstoﬁe (l934),vUrban (1943), Withall
(1949) , Wispe (1951) and Morsh, et al. (1955). These stﬁdiés dealt -

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

In 1958, Medley and Mitzel published theirvtechnique for measur-
ing classroom behavior (Medley and Mitzei, 1958:86). Thiéireport
included the observafion inétrument OScAR (Obseryatioh'Schedﬁle aﬁdu

Recdfd)} The work of Medley, Mitzei and.others_with the OSCAR helped
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to stimulate research dealing with teacher behavior and studenf
achievement.

Flanders (1960) réporfed the development of the interactioﬁ
analysié obsérvation system which focuses on iﬁteractipn of teacher
and students as indicated by teacher talk and stuﬁent talk. Thg
Flanders interaction analysis instrument has also been widely used in
research oﬁ teaching. The interaction analysis of Flanderé'cdncehtrétes
on the directnesé or indirectness of the teacﬁer in his or her conduct
of instruction;

Ryans (1960) concentrated on the oBservation of teaching through
the use of rating systems. - The observer visited the classroom and
immediately upon leaving completéd the rating scale. Ryans' work dealt
mainly with relating teacher charactefiétiCs and teacher behavior. |

Medley and Mitzei (1963:247) made a major contribution to the
literature concerning the observation of teacher behéﬁiér with their
chapter titled "Measuring Classroom Behavior By Systematichbservation"

which was published in the Handbook of Research otheachigg, This report

helped to stimulate additional research on the stﬁdy of téaching ﬁhrough
observation of teacher behavior. Mahy-SQggeétions apd_prodedures were
outlined as well as a comprehensive review éf research éompleted ﬁp’to
1963f

The studies and research reviews cited to this point are a
' representative sample of many other repdrts»and publications deéling'

with teacher behavior. Additional 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 (Gagﬁe,.1975:5), The occurrence is.inferred from a‘dif—
ference in perfofmance before and after being placed in a learning
situation (Gagne, 1977:19). ‘The achievement of studehts:can be con-
sidered as the change in performance due to learning. This view of
achievement requires the consideration of student gain séores 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 féllowing statement concerning
achievement tests:

Achievement tests méasure'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.
Achievement is measured by the use of pre- and post—tests (Borich, 1977:
47). A pre-test is essentially a test to defermine‘the level of achieve-
ment of students prior to instruction. A pOst-teét is an achievement.

test in the sense that it is a test being used to measure student

progress toward predetermined objectives.
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Remmers,'gg;gl. (l965:106)»identify two major purposés for
achievement tests in addition td'the research appliéatibns; The firSt
is thét achievement testing helps-teachérs kéép,themselves more reliably
aware bf'student progresé. The second is that achievement,tests provide
more dependable and objeétive‘bases for eValuatihg'the‘educational pro-
gram than subjective measures.

Scholastic aptitude tests dreydefined by Remmers, et al. (1965:
14) as intelligence tésts that are:used to predict futurevsucéeSs in
school.

Schoiastic aptitude is usually evalﬁated by means of grades

‘a pupil has earned in preceding courses or tests of ability and
achievement. The best single predictor of ability to succeed
in future schooling is some measure of past school achivement.
This information is-: not“always available and in some instances
is far from reliable. Originally tests designed to fill this
need were called intelligence tests. 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 academ;c aptitudé,’Remmefs,.EE»
(1965:14) point out that achievement is described as what a student
has learned while aptitﬁde indicates how well the student may learn in
the future. Aptitude focuses on previous achievement as a predictdr of
future achievement.

Popham (1968:2) conducted a study,using student achievement in
automotive mechanics as a‘measuré of instructor effectivenéss. Popham's
report relatés'to.the present'study_in'that student achievement was

represented by the classroom mean rather than achievement of individual

students. -Another implication for the present study was the use of
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automotive mechanics Student achiéyehént“fof tﬁevpurposenof conductihg
research in vocéfional eduéatibn.v | | |

Another feseérch stﬁdy usiﬁg automotive mechénics clésses was
repb?ted by Finch (1969); The research was conducted at the post-high
school level using studeﬁts:enrolled in the automotive‘curriéulum at a
community college. This study’utilizea sfudentﬁaéhieveméﬁtbin éutomof
tive mechanics aéldne of the:major vériables in a postfﬁest,only gontfol
group design (Finch;,l969:26).- The major‘impiications for the present
‘study are the use of achieﬁémenf in automotive méchaniésfésva crifefion“
variable and the use of a test offmenfal.ability as\é cbvéfiate.

. Finch and Bjorkquiét (1970:38) iﬁvdiscﬁssingfprbcess'measures‘
in occupational educatiOn’evaihation makevthe-following'statement about
standardized achievement measures. |

fAchievement.ﬁeasures which afe,ofientéd‘towérd specific voca-

tional subject areas may provide useful information relative to

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: o :
The importance of this report to‘thé present study is that the Oﬁio
Trade Achievement‘Téstjis 5 typical-examplé‘of thé achiévement meaéures
described abdve.» | |

Finch (1971) reported oQ research involving,secondéryvstu&énts

enrolled in automotiﬁe mechanics programs in area vocational éénters,
The study included the meééﬁfemént of student performance;qr achiéﬁé—>, 

ment among other variables (Finch, 1971:13). In addition to the usé
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of student aéhievement as a criterion measure, ;he research reported
also used multiple regreesion analysis which is relevant to the present -
study (Fineh, 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 comprehensive5information
about a person's occupational knowledge in a short period of time.
As an alternative to this, it was decided to 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 mechanlcs and non—auto mechanics with a great deal of
precision.

Use of the SOKT was partlcularly relevant to the present research
as the "Short Occupatlonal Knowledge Test" was used as one of two
measures of automotive mechanics student achievement in the present
study.

Janeczko (1972:14) reported on research Which'included college
students enrolled in an advanced power mechanics course. The study
dealt with instructlonal obJectlves and psychomotor performance of the
students. The major implications for the present study are the use of
video tapes in condﬁcting research in pOWer mechanics and the identifi-
cation of the need for additional research cdncerning the differences
between teachers and their use of instructional objectives.

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

education which examined the'relationship between student characteris-—

tics and shop or 1aboratory'achie§ement as measured by_the Ohio Trade‘




Achlevement Test: (OTAT) and end—of—course shop grades.v Thislresearchiﬂ
is important to the present study s1nce the Ohio Trade Achievement Test
was used in conducting research w1th secondary eleventh and twelfth
grade vocational students. Enderlein (1972 12) in discussing the
development of obJectlve means of assess1ng student learning states.-
‘One successful undertaking’in»this field of standardlzed
testing in vocational education has been completed by the
Instructional Materials Laboratory of the Ohio State University,
with the development of the Ohio Trade and Industrial Education
Test (OTAT)
Enderlein (1972 12) also refers to a report by Baldw1n (1969)
Baldwin (1969) states the fea31b111ty of developing standard—'
ized instruments for measuring student learning in vocational-
industrial education. It is demonstrated that.valld and reliable
measures for assessing student achievement can be produced with
careful attention to test construction procedures which involve
curriculum analysis, the use of a committee of experts to generate
items, validation testing analys1s and norm1ng.>
A research study by 0' Reilly (1972) was reported as a part of
a continuation study of vocational development. " The report builds upon(
"the work of Enderlein (1972) and others. O'Reilly'S'research dealt
with the evaluation of in- school success cr1teria for vocational—
technical.students. The,major~implications'for'the present study by
the research reportedvbyFO’Reilly'(l972£21) are the use of the OTAT as
one of the dependent variables 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 considered. The test for
" automotive mechanics developed by the National Institute for Automotive

Service Excellence (NIASE) was one'possibility.
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'NIASE was established in June of 1972. McNulty (1974:15)

reports on the pdrposes of NIASE.

NIASE was organiaed to encourage:and'promote’thevhigheSt
standards of automotive service in the public 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 and certification
program. ’

The act1v1ties of NIASE were of interest in the present study in that
a competency testlng program is conducted for automotlve 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 thejtest’development procedures in a
speech delivered to the National Association of State Directors of = =
Vocational Education. Fuhrman (l976§4)uindicated the use of an in-
depth, empirically developed task anaiyseskof the»automotive'mechanic
occupation as basic input for the_developmentrof 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 relatlonshlp between teacher behav1or and student

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

reported on a review of overvfiftyIPIOCess-product studies. Rosenshine
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identified various’tEacher behavior'variables and lists the_authors i'v‘g
of studies along with significant and?non-significant'results..-
Rosenshine (1971: 11) 1ndicated that the publlcatlon 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 achlevement.\ The
emphasis is on the observed or perceived behaviors (or activ1ties)
of teachers during 1nstruct10n, -and .on' the 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 o

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

Handbook of Research on Teaching

| Borich (1977:71) reports on five relatively'recentilarge scalev
studies of teacher behavior and_student Outcomes. 'Iﬁ addition to:j‘
presenting results of the recentbstudies, Borich (1977 71) makes the
follow1ng statement about previous 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 appear
to warrant further study. - The five teacher variables that have
yielded the strongest relationships to pupil achievement and the
number of studies supportlng 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 classroom presentation (six studies),



4. Task-oriented or business—like behavior: Degree to which
teacher is task-oriented, achievement oriented, and/or
business-like (seven studies); T : .

5. Student opportunity to. learn cr1ter10n material relationship

©  between material covered in class and criterion pupil perform-
ance (four studies) : S
The five research stud1es completed since 1971 are reported in

1summary table form for comparison to the results of previous stud1es o

fby Borich (1977 72) Rosenshine (1977).also attempts'to analyze and'

report on. the recent research since 1971

Rosenshlne (1977 118) reports the follow1ng elements for dlrect

instruction based'on’the more recent research’studies. .

1. T1me is structured by the teacher.ua“ : .

2. Questions are direct and narrow usually with a single answer
and structured to obtain a- high percentage’ of correct answers.:

3. Teachers or materials provide ‘immediate. feedback.

4. Students work in small or 1arge groups supervised by the
teacher. - There is little free t1me or 1ndependent-unsuper-
vised activity. S

5. There is 1ess off task student behav1or.

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

primarily with low socioﬁeconomicAstudents,;

,Research reviewed‘since.the>197l?Rosenshine report does not
refute, but tends to support, the use'of variablesvsuggeSted for'furthert

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

vvariety/varlability ‘and student opportunity to learn cr1terion material :

Variety/Variabillty

Research devoted to teacher behav1or and student achievement
indicates the 1mportance of the use of variety by teachers.' Rosenshine
and Furst (1971 45) report that a number of studies have focused on

teacher use of.varietyror variability during-allesson.aj'
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Anthony (1967) counted fhé ﬁariety of the inst?uotionoi
Imaterials, types.ofvtests,and types of téaching devicesvused by the
teacher (Rosenshine ond Furst, 1971545). Significanﬁ‘roSﬁlts favoring
variability weré also reported inrthfeé'addifional’studies.

Other studies focoseofon'the flexibility of the”teaoher in
procedures; whether the teacher was adaptable or inflexible; the amount
bof extra equipment, books, displays, resoﬁfce ﬁatérials’énd‘stﬁdent\
activitiés used (Roéeoshine ahd Furst,:i9}l:45); Corfeiations rangéd
from .24 to .54. | |

In summarizing theifjpresentation on this vériablé, Rosenshine
‘and Furst (1971:45)»stafe:

Both high-inference and 1owfinference»correlational;studies

“have indicated that student achievement is positively related

to classrooms where a variety of instructional procedures and
materials is provided,.and where the teacher varies the»cognitive
level of discourse 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 Rosensﬁioe‘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 corfelations
for a "wide variety of activities occur conourfently" and a "wide
variety of activities ocCur’during;fhé day." Stallings éiso,found
postiive relatioﬁships supportiog the use of small groups aoo the use

of text and workbooks.



' McDonald (1977 131) reports that a var1ety of instructlonal
materials was. a positive predictor of student achievement Direct
instruction with,individual_students‘was,also-indicatedfas‘important_.

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

StudentAAPportunity to Learn Criterlon Materlal

A question which often arises in research dealing with teacher
behavior and student achievement is whether a criterion instrument‘is,
relevant to the instructioni(Rosenshine and.FurSt,‘197it43), This
question centers specifically on whethetbor not the material onlthe
post-test was covered in the'instruetion pfovided to students‘after
the pre-test was administered.

Rosenshine (1971:196) reports that: ’"Overali " the correlations‘
between measures of student opportunity to learn and student achleve—
ment are positive, signiflcant, and consistent." A study by Chang and
Raths (1971:272) supports Rosenshine's renort.

Rosenshine and Furst‘(1973:157) state:

A measure of the studerit's opportunity to learn the criterion
material appears to have value not only as 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,vl969),\coding by
topic and sub-topic (Bellack, et al., 1966), by esking the teecher to
estimate thetnumber of studentsbwho had the opportunity tovIearn'the

items on the criterion test (Husen,.1967) end‘by asking the teacher to
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estimate the amount of emphasis they‘gave'toispecific.topics conered_‘
bin a standardized test (Chang and Raths, 1971)

The study by Bellack was the only research reported above that
d1d not show significant correlatlons between student opportunity to :
1earn and student achlevement This is possibly due to. the general .
coding by top1c ratherbthan focusing more speciflcally on the cr1terion
1tems of the post—test,_v | |

’These studies mayvbe interpreted.as‘indicating“that'itiis
vpossible‘to measure the degree to which teachers prepare "their students
on the criterion items of the post test Rosenshine and Furst (1971 49)
report that such information has implicatlons for consideration in

statlstical analyses of research on teaching
PERSONAL CHARACTERISTICS OF TEACHERS

One of the most significantvresearch:studies;dealing'withbcharac-v
teristics of teachers was reportedkbp-Ryansj(l960). ;Ryans,(1960:15 |
states that relatively 1ittievre1iah1e»infornation‘is‘avaiiable regatdiné"'
the nature of good teaching and'theiteacher characteristics'whichvcone
tribute to it. The focus'of RyanS'tresearch‘sponsored hyithe American‘
Council on Education,wasgtonard identification and estimation of'hajor»
patterns for"teacher characteristicsjunderlyingf;eacher_behavior'(Rpans, i
1960:1). | | e

In reporting the characteristics of'outstanding teachers, Ryans

identifiedkseveral characteriSticS’of interest in the present study.
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Ryans concluded that age must'be taken'into accOunt’as arrelevant”\
independent variable whenever teacher characteristlcs are considered
in research (Ryans, 1960: 390) The teacher characterlstics study by
Ryans (1960 390) indlcates that teachers over fifty-flve years of age:
were consistently rated higher than younger teachers on bus1ness 11ke,
behavior. However, the younger teachers were consistently higher on
the other variables in the study.
In reporting on the number of years of teaching experience »
Ryans (1960 391) states
v', As might be expected trends with regard to extent of teach-
ing experience are not: substantially different from those: noted :
when teachers were classified according to age. . There was a v"
general tendency for teachers with extended experlence to score :
~ lower than less experienced teachers on most ‘of the variables.
" Yeo (responsible businesslike behav1or in the classroom), o
_however, was a notable exception, in this case the more experi-

enced teachers scoring significantly higher than the less
experienced :

Addltional variables Whlch show correlatlons‘of .32 or greater,
that are of 1nterest in the present study, as reported by Ryans (1960
355), are: reading of books and maga?ines, community serv1ce activ1ties,
volunteer worker with youth organlzatlons membership in clubs ‘and fdv
» associations and amount of college credits earned

Hartlage and Schlagel (1974 191) confirm the findings of Ryans E
in that teacher age was . found to be a signlficant variable as related
to student classroom_behavior. The effect of years of teaching experi—:
~ence on teacher effectiveness as'ratedvby students was found to ‘be sig—'

nificant in a study reported by Hardy and'Bohrenv(l975i162),
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- Lipsitz (1971 151) reported that flex1bility and other vari-
ables were related to positive pupil classroom behav1or., It should
- be pointed out that Lipsitz and Ryans seem to be identlfying teacher-
behavior variables at times and referring to them as teacher character- :
istics and at other times reter to personallcharacterlsticsvas teacher :
characteristicsrz ObViously; somehresearchersﬁhawe‘combinediteacher
, pérsonal characteristicsjand behayiorsyariables.under‘onebheading of
teacheritraits orAcharacteristics;lfiilw

Several studies were. 1ocated which dealt with characteristlcs
of vocational teachers.' Finch (1969 55) reported on- research designed
to identify personal attributes of trade and industrial teachers ycf
related to personal and interpersonalﬁvalues and attitudes;' The prif"
mary personal characteristics used by Finch (1969 57) were'v age in-
years, years of occupatlonal 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‘variablesr teachingbcertificatevheld,rundefgfaduate credits:‘
:other'than vocational, anddgraduate:credits. s

| Swartz (1974)vconducted researCh'toidetermine the effects of

years of trade experience years of teaching experience and semester
credit hours of professional educatlon on the teaching performance of
secondary vocational:industrial teachers. Teaching performance;was,
rated by school administrators, supervisors, teacher—peers, teacher s

self;rating, and,students. Swartz (1974 101) reported the following
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results. Teacher pefforﬁéﬁce‘was‘nof significantly‘influénted:by
varying levels of trade experience,‘;eaqhing exﬁériénee, ptﬂpfofessional i
educafion whén ratings by all five rating gréups weré analyzéd:tégether.
Howevef,-when rated’by supervisors, tréde experiénce‘significaﬁtly
affected performancé ratings. Increased trade experiencé-aiéo influenced
performaﬁce when rated by a self-rating by teachers. Leﬁels of profes-
sional education significantiy'éffécted teacheré' self-rétings 6fvtheir
own pefformance; vSwartz also indicated‘that teaéhers whd repdrted,high
 levels of profeséional‘éducation‘had high levels of vocafional industrial
éduéation (Swartz, 1974:106). | |

A research report by:Bisbeé (1975:18)‘inc1ﬁded only beginning
vocational teachers, their characteristics and‘fole perceptions. fhe
study divided beginning teacher# into thrée groups according to‘pre;
service educational preparation. Findiﬁgs indiéaté fhat the three groups
were different in terms of work experienée and‘their rolé percéptions_of
the positioh of vocational teacher (Bisbee,>1975:21)§ “The tﬁree majof‘.
peréonal characteristics included in the study were age, éducational‘
preparation, teaching e#périence othér than roational, aﬁd océupatiohal
work experience (ﬁisbee, 1975:20). |

Oscarson (1977:25) étudied the personal characteristics of voca-
tional teachers as a means ofvidentifying adoption—proneness; The
independent‘variables used byFOScarson (1977528) wﬂich are relevant to
‘the present study'are: agé,‘nUmber of‘yeérs‘in feaching,”leﬁelrof‘édu—
cational achievement, recency'of profesSidnal educatibn;.number of pub-

- lications read monthly, membership in proféssional organizatidnS,,ﬁhmbér
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. of school districts’ie which the teaehef has taught, and the number of
years teaching in fﬁe present school sysfem. |

The‘deta on tﬁe personal eharecteristiee identified above was
obtained by using a biographical dafa form (Oscar30n; 1977:29).
Oscarson reporfs on the choice of theée‘variables as folloWs: "Content
validity for this instfument was established from the litefature search
based on what other studies have shown to be valid prediCtor‘variables."

In reporting results, decarson (1977:33) identified five vari-
ables through regression analysis that are predictive'of‘adoptioh—
proneneés.v The three ﬁariebles, among the five, that'efe of interest
in the present study,ihClu&e age, number of publieetions‘read monthly,
and number of yeers teaehingeiﬁ tﬁe present scheol diStrict. These
results are of interest in the reseerch herein reporﬁed‘since they
establish relationships between personal cheracteristics of teachers
and criterion variables usee in research studies.

Personal Characteristics of Teachers
and Teacher Behavior

In discussing a review of research comncerning teacher character-

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 mo relation- -
ships.

While the above quotation on the surface appears to discourage

additional research concerning the relationships of teacher characteris-

tics and teacher behavior, an iﬁ-depth review of the research reported
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bybJansén;‘Eﬁ_élg.(1972:529):f§veélé:thaf-the méjérity'ofAfhe'teaéheﬁ
characteristics Studiéd werévidentified.from-péréonalify teétsAori
focuSed dn teacher expectatiéng §f a¢hieveméﬁt; Only dne §f ﬁhe studies‘
repofted by Jansen, gg_gl:i(1972:534) included’personallbibgraphic t&pe
~variables discussed iﬁ thé>§révious seétion_af this re&iew vaiiterature; 4
This study was by‘Biddle énd:Adams>(i967). Biddié‘aﬁd,Ad§ﬁs reported
that selécted teachér behéViqfs wefe foundvfé bé‘différéﬁtiélly affeéfed
by ééx and ége.

'Pefham (1973) fepotted a'reéearch'study which investigated tﬁe
imultiplevrelationships;amongiteachgr charaéteristics,.teaching beahviors
and studeﬁﬁ performance. The téachiné behaviors were defined as thé’,
verbal behaviors of-thg'téaéhers,'stfuétufing-thé claésrbom,By the
fféaéhér, and the structuriﬁg cbﬁmenfé‘bf the teaéher, Teaﬁhervéharactéf—_
istics included in the study were yeéfs ofbfeaching experience, inservice
courses and the opinion of the‘teacher”éonCEfning.ﬁhe research prbgfam1'
Resﬁlts included several significaﬁt.relatiphships between the dependent;
variables, teacher chéractéristics, apd‘fhevcriterion variables of v |
. teacher behavior.

Persbnal Characteristics of.Teachersb
" and Student Achievement o

Many studies have been_conauctedbwhich deal with teacher charac-
teristics and student achievement. One of the more recQﬁt,studiés wés;.-
breported by Kapes ahd_Pawlbwski (1976:5) . The Kapes and Pawlowski

(1976:5) study is relevant to the present research in that secqndary
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vocational students were nSedlincludingrthOSe enrolled inaauto mechanics.
Additionally, OTAT scores were-nSed:to‘represent student achievement.
'Kanes and Pawlowskiﬂ(1976r5)kstate"
To make valid Judgements about the relatlonship ‘between student
“achievement and teacher: characteristics, it is essential that
differential achievement be assoc1ated with specific teacher
characteristics. -
Teacher characteristics nsed‘in the stndy hy'Kanes anvaawloWSki»
'(1976 7) were teaching experiencevin years, industrial experience 1n T
years, and college credits earned The findlngs indicated that credits
‘earned had more effect on student achievement than the other two charac—;
teristics examined. lA trend was,also reported that teachers with‘more
teaching experience and less indnstrialverperienceJWere effectiye‘ind
nrodncing greater,stndent‘achieVement; However,‘thisftrend'was,not
statistically significant.‘ | |
Kapes and;Pawlowski:(1976:8),renort'otherfstudies‘that supnort '
theinse‘of OTAT scores in'research, :These’inclnded research hyiKapes
| ;and‘Long (1971) andikapes and O'Reilly-(l973)l' The studieshwerevreported:
to have shown,theFOTAT:tovbe highly reliable_and a valid-measure‘of stu— '
dent shop achievenent., | | 7 - |
Shoemaker (l97l) reported on research relatlng OTAT scores to .
‘selected teacher characteristlcs, This. research involving secondary
‘vocationalvauto mechanics and machine shopistudents indicated that.age,
college credits, and;teachingdegperience harebnoFSigniricant relationshio:'n
to student achievement.h The;nnnber;of,&earsaordocCupationaliwork‘enperi%
ence}Was reported as having a significant'relatiOnShip to'student‘

achievement (Shoemaker, 1971).‘
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vRumpf (1954) reported reseerch‘inVOlving teecher characteristics
; anovteacher performance. The findiegs indicated tﬁat there were no sig—
, niflcent relatlonshlps between industrlal experlence and. teacher perfor-
- mance. The number of college credlts earned and teaching experience

‘ yielded low positlve correlations with teachlng performance (Rumpf, 1954)

The Ohio Trade -and Industrlal Educatlon ‘Service (1965) reported a
pilot study used ro validate tests of student achievement.. This research
indicered that a”teacher'SFSRlll ip andvknowledge of the occupation are
the two'most importanr factors contriBUting to student achievement. The
‘OCCUpetional_experience of the'teecher was reported'as a significant
facror'related to student\achieﬁement. Teacher characterlstics not’
releted tovstudent achievement reported by rhis_study were age, grade
level, edﬁcation completed, years of teaching experience’in present
trade,'total teaching experience,vand degrees held.

It was concluded that thevreeeerch cOncerﬁing teacher character-
ieriCS and stﬁdeot achieveﬁent has prOdUCed COnflictiﬁg'resultS‘at this
poiﬁtbin time. However; coﬁtinued_reSearch using these variables can be
Beneficial in thar a trend may be’derected end'factors identified which
lead to an explanation‘of’the confllcting results. Continued research
using these variableé»alsofpermits%coﬁparisons Between present and'pre-._

- vious findings.
APPROACHES TO MEASUREMENT OF STUDENT ACHIEVEMENT

Several approaches to the measurement of studentllearning exist.
Rosenshine (1971:23) in reporting on research on teacher behavior and

student. achievement states:
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Almost all of the investigations used regressionvprocedures
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) also reported that the use of difference
scores, that is, the seore obtained by subtracting the pre;test‘scores
from the post- test scores are not. cons1dered acceptable statistics.
Reference is also made by Rosenshine to the artlcle by Cronbach and -

- Furby (1970) which questlons the use of'regression seores'to adjust
for initial differences‘in”samples Which'are'not randomly selected
(Rosenshlne, 1971 24) .

Cronbach and Furby (1970 68) make the follow1ng statement con—
cerning the measurement of change.

"Raw change v "raw gain SCores formed byisuhtraeting pre-
test scores from post test scores lead to fallicious 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 thefliterature is Caused»by a failure of
researchers to clearly distinguiSh purposes of their research and to
match appropriate methodological'deSIgns to the identified.pUrposes‘
(Cronbaeh and Furby, 1970'78) Fourthpes 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 treatment'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 W1th1n‘groupvregression functione relatingbpost-test
scores to pre—testascores with a covariate considered'and use the covari—‘
ance-matrix for true'ecores. ‘It is important to note that Cronbach and
Furby (1970) and Cronbach, et al (1972) are extending the work of Lord
(1963), Harris (1963) andeothers referenced 1nvthe1r 1970 report.

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

the dependent variable;""

They reported that‘some‘newirelationships have d
developed since‘thebreport:of'Cronbachband Furby‘in’1970"and'that this,
information helps to'interpret'studies'already in the’literature where
gain scores or residual gains have been analyzed CronbaCB'and.Snowv':

(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 information about the differences in slopes.
The same difference should ‘have been reported if unadjusted out-
comes had been the dependent variable.

Cronbach and Snow‘(l977:76) 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.possibilitiee for the dependent'variable: (1)‘the
adjusted post-test secores, (2) the‘raW-post—test*écores,»and (3) differ—}
ence scores determined by subtraCting the pre-test scoree'from thevpostfi

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 on the
basis of the correlation between the pre-test and post-test and
then subtracting these predicted scores from the post-test scores
to obtain the residual gain.
This basic pfocedure 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 rgsearch and literature relative to this study
reveals that:

1. Reseérch into teacher behavior has‘been condqcted through
‘direct observation of teadhing inAclassfooms (Médley and Mitzei; 1963;
" Rosenshine, 1971; Soar, 1972; Rosénshiné and.Fﬁrst; 1973; and Borich,
1977) . | |

2, In cbnsidering student achievement in research on teacher
behavior, pre- and‘post—tests have been used to determine s;qdent gain
scores (Berliner and Gage, 1975; Borich, 1977; Gage, 1963; and Rosenshine,
1971).

3. In conducting research on instructional'methods, achievement
tests are ofteﬁ used as the dependent variable (Kerlingéf, i973).

4,v Aptitude measures focus on.previous achievemént'as a predictor

of future achlevement (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 F1nch 1971 Enderleln,
1972; and 0'Reilly, 1972). | |

7. Written tests based onra'task analysisvand deveicped'by a
committee with test specificatlons and items belngAgenerated from the
analysis represent effective neasures of occupational performance
: (Fuhrman, 1976) .
8. Teacher behavior variahles;that_are related tcvstudent
 achievement include Variety/variahility and student opportunity to ;;
" learn (Rosenshine, 1971; Rosenshine and Furst, 1973; and Borich, 1977).

| -9, Student oppcrtunity to 1earn,criterion'material has beenf |

reported as a significant ccmponent cf'teacher behavior‘related to
student achievement‘and is also reccmmended‘fcr‘use as aicovariate in
studies of student grovthv(RosenShine and Furst, 1973).

10. Research.dealing with teacher personaI;characteristics:has'
yielded conflicting reSults‘withzscme‘studies reportinglsignificant.~-
findings for certain variables and other researchvindicating non-
| significant results fcr the”same‘variabiesf(Ryans,‘1960; Lipsitz, 1971§‘>
: ﬁartlage.and Schlagel, 1974; Finch, 1969; Swartz,'1974;,Bisbee, 1975;
and Oscarscn, 1977). |

11. Research invoiving teachertbehavicr‘has yieided significant
relationships torselected personal characteristics of teachers (Biddle

‘and Adams, 1967; and Perham, 1973)..
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12. Personal characteristics Qf.vocationél edﬁcation teachers

" have been correlated'With stqdent‘achievement reSuiting in qonflicting

findihgs (Kapes and Pawlowski, 1976; Shoemaker, 1971; and Rumpf, 1954).'
13. It is recommended that many variables from previoﬁs feéeafch

be used in current research to maintéin'a degree of replication and aidv

in the comparison of reéultsifrom one étudy to another (Médley,ﬂ}977).
14, RegreSsed‘gainAscofes (reéidual scores) are reéémmended for

use in research uSing pré—tests‘énd post-tests (Rosénsﬁine, 1971; Medley,

1975; Medley, 1977; Borich, 1977;vand'Kerlinger, 1973).



Chapter 3
RESEARCH. METHODOLOGY
INTRODUCTION

The primary objective of this reéearch was to investigate the
relationship between a selected index of vocational industfial auto-
‘motive mechanics teacher behavior and the achievement of vocational
industrial automotive mechanics st#dénté taught by these teacﬁers.

The researéh also focused dn student 6ppbrtunity to learn and per-
sonal teacher characteristics. This was a direct observétioﬁ process-
product study. Teacher behavior Waé observed in actual shop/léboratory‘
settings. This chapter presents sections on research:design, sample,
instruments, data collection, tfeatment of data, pilot stﬁdy, and

reliability.
RESEARCH DESIGN

The basic research_deéign for this study was ex post facto.
Kerlinger (1973:379) defines ex post facto fesearch 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 interventionm,
from concomitant variation of independent and dependent vari-
ables., '

48
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Ex post facto research is~contrasted to enperimental’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 tovdetermine~the relationship
betveen naturally occurring classroomjteacher behavior’on‘a’selected_'
variable, student’achievement, student‘opportunity‘to learn'and -
selected personal characteristics.; Kerlinger (1973:468)7in:diSCussing
field studies indicates that direct‘observation research_is considered
to be a fleld study and therefore ex post facto.

The vocational automotive mechanics class achievement teacherl,,
personal characteristics, student. opportunity tollearn and teacher
behavior were the basic areas of measurement. Pre—testsAwere adminis;f
tered near the beginning of a'given semesterband post-testsllater
during the same school year. 'Achievement Was indicated'by the class
mean of the residual gain scores. Student opportunity toylearn cri—i'
terion material on the SOKT mas also'measured,l'Student academic

‘aptitude was used as a covariate in determining'residual,gain scores.’
 SAMPLE

The automotive mechanicspteacher is similar to other vocational
industrial teachers in thatvthe program‘of instruction;requires‘teaching'
activities concentrating on technical information and’ skilled performance
in a proportion that is comparable to other vocatlonal industrial pro—

‘grams.' Automotive mechanlcs teachers are characterized by having
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occupationaljexperienge,‘teaéhing knoﬁiedgébaﬁdfskills, éﬁd taking in-
. service teaéﬁer édﬁéation‘cburses. AThese.éﬁd‘other charééteriétiés
compare favorabiy Witﬁ the chafacteristics,of other»vocational’indué—
triﬁl teachefs. The'bopuiation bf teachers forlfhis étudybconsistedh
of thirtj—five‘secondary levelvautbmotive mechénics téachers in West
Virginia during the'1978;79 schoolvyéaf. Tﬁe-;ample of téacheré con-
sisted of fhirty—twosdf theﬁfhirty—five teaéhefé,l All thirty—fiVé
teachers wéfe invited‘tovparticipaﬁe,‘ Tﬁirty-£§o'écce§ted and parti-
vcipaﬁed. |

| Automotive mechanics teéchérs,Wére selegted in this study for
two major reasons: (1) there weré‘more secohdéry level autémotive"
‘mechanics programs iﬁ West Virginia thah aﬁy'oﬁhér single program area
b.within vocational inaﬁstrial eduéation and (2) éutomo;ivé ﬁechaﬁics
teachers are generally siﬁilar to bther’vocationalvinduétrial édﬁcétion
teachers. This‘reseaich provided for én inédeﬁth,study'with a sbeéific
sub-group that has similar characteristics to other vocational indus—»
trial teachers. This appfoach-alsovcontrols fof the variabie of the
teaching area within‘vocational education.

Since SOme automotive mechaniés:programs in West Virginia are
designed for special needs étudents, the pfograﬁs from which the popu-
lation was selected WefebthGSe that had beeﬁ idéntified'by‘the State
Department of Education'as "regu1ar" seédndary Vocaﬁibn31 automotivé‘
mechanics programs. ‘This seiectidn was vefified'by fhe Stgte Supervisor

of Industrialiand 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 elimlnated from the

population..
INSTRUMENTS

Five basic types of-infornation‘generating.instruments,were,
used in this study: | |

1. The teacher observatron instrument ‘

2, Student achievement‘measures

3. Teacher personal characteristics

4. Student opportunity to learn criterion material

5. Student academic aptitude.

Teacher Observation Instrument

The'reviewfof literature relatiVe tohteechervobservation
revealed a number of observation instrumentsvforvthis type of“stndygv
however, they.were not appropriatefto the nresentiresesrch‘in the con-
text of vocational education. .Therefore,~a teacher‘observetion'instru-
ment was developed as a part of the'research throughvthe use of a pilot
study and reliability calcnlations. ‘The instrument has heen named
"Wocational Teacher Observation of‘Process System'" (VTOPS).

The‘observation inStrument was designed,to reflect‘one,of'the‘
dimensions of teacher behavior'identrfied'fromvthe reYiéw;of 1iterature
(variety/variability). VTdPS'nss,derelopedfthrough an,eXtensive reviewf,ﬁ
of items used in more than twenty other observation instruments that

had been developed to investigate one or more facets of the 1ndex of
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behavior identified for thisistudylfbpevelopnent.offthevobservation
~ instrument is discussed in,detail.later invthis section, ‘Appendix A
presents the VTOPS instrument. B |

Seventeen separate teacher behavior items Were selected for».
the VTOPS instrument because they describe separate activities in
which teachers may be engaged 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.v1The rationalelh
for the inclusion of eachlitem isigiven belou: .

Item 1 —'Teacher"looks.at notes or a referenCe._ This item was
included on the instrument since.vocatiOnal teachers typiCallyflook‘at
specifications, plans, shop manuals, etc. as a'§Aft ofatheir‘teaching,
activity. Other instruments which haveyincluded‘this iten were*used
by Morsh; Brown, Ober, Soar and Webb (Simon and Boyer, 1974) . |
| Ttem 2 - Teacher gives information (facts). This item indi— “
cates that the teachervis giving factual informationfthrough 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.v ThiS“item has been used in”
many studies. Some of'the previous researchers‘using this'item are:
Morsh; Medley, Am1don, Amidon and Hunter Anderson, Bellack Brown,
Brown, Ober, Soar and Webb; Flanders, Ober' Smith and Meux, Solomon'\j

~and Wright (Simon and Boyer, l974).



53 .

Itéﬁ 3 - Teacher exﬁiains,_gives examplés and deféi1s. This
item is an oﬁtgrowth of item 2 as eéﬁlaiﬁed ébové; rPfevioué researchérs
who héve uséd this item are: Moréh;‘Médley;.Amidon aﬁd Hunter; Anderson;
Andersonxand Bingman; Bellack, Brown, Ober, Smith and Meux; Solomon;
Stukat and Engstrom; énd Wfight fSimon andeoyer, 1974)Q

Item 5 - Teachér asks a qﬁeétidn. Tﬁis'item is‘to‘be talliéd
any fime the teacher asks a.queétion. Many researghers have investigated
teacher duestioning behavior. Instruments using‘this 6r a‘similar item
are feported in Simon and’Boyef‘(1974) for thé f§11owing réééarchefé?
Moréh; Medley; Amidon; Amidbﬁ and Hunter; Aﬁdefsbn; Brown;'Flanders;‘
Stukat and Engstrom; Wallén, Mbohr,‘Hall énd Weiéberé;‘and Withall;.
This item is also given additional emphasis‘by Rosenshine (1977).

Item 6 - Teacher asks fof questions. This item f0cﬁseé on the
teacher aéking for’questiqns frbmvsfudeﬁts.’ Several studies have
included this item. 'They'are: MofSh; Medléy; ﬁéllack, and Sﬁukat and
Engstrom. | | | -

Item 7 - Teaqher answers,questibn. This item,identifies the
frequency with whichvstudents.aék questionsIWhicﬁ are answered“b& the
teacher. Some of the researchers who havé used this item-in previoué
studies are: Morsh, Medley,'AnderSOn, Bellack, Bfowh,‘Ober, and |
Wright (Simon and Boyer, 1974).

Item 8‘— Teacher gives'directions.v:This1item tallies fhe fre- -
quency with which the teacher gives directionsito one of ﬁore students.
Many‘researchers havé used this item previously. . Several of them are:

Morsh; Medley} Amidon; Amidoh and Hunter; Anderson; Bellack; Bfown;,’
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Browﬁ, Ober, Soar and Wébb; Flénders;IOber; Smith and Meﬁk; Stukétrand
‘Engétrom;’Withall; and ﬁright (Siﬁbn and Boyer; 1974).

-Item 9 - Teacher uses t?ade_fools. This item Waé added tovfhe
.observation instfﬁment dué‘to a kﬁoﬁledge of:voéational teééhérvuse of
materials énd methods 1in actualuteaching éituatioﬁs. \Thiéﬂitém did
not appear on any other obséfﬁation inétruﬁéhts'that Wefékfeviéﬁe&..

Item 10 - Teacher uses a training aid. vFof'thé:pu?pbse of
this instrument training aid refers to any mock-up, cut-awéy, or other
simulation device which may be uséd as an aid in teaching.the vocational
specializatibn. Several other researchers have uSea this.item. They
inclﬁdé Morsh, Bellack, Solbmon, Stukat and Engstrom (Simon and Boyer,
1974). -

Item 11 - Teacher uses A-V device. A-V device in this item
means any audio or visual aid, machiﬁe, chart, etc. whiéh‘is used by
the teacher to help bring about iearhing in stﬁdents. Morsh, Bellack,
Flanders, Solomon, and Stukat and EngStrom are other researchers who
have breviously'used this item és‘reported in Simon and Bbyer.(1974).

Item 12 - Teacher demonstration of skill.‘ This item focuses
on the teacher showing the student or'studeﬁts how to do something.
This item has been used by Morsh; Brown; Ober, Soar, and Webb; Smith
and Meux; and Solomon (Simon and Boyer, 1974).

Item 13 - Monitoring.  Teacher observations of student activity.
This 1teﬁ is designed to tally the freqﬁency'with which the teacher

observes student activity including movement from one student or group
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of:étudenté‘fo another; Fléﬁders and'Wright havé élsd used.this item
éccordiﬁg to“Simon'and,deef (19?4)}  | | |

Itém 14 - Teacher pafticipatés in'studéntvactivify'(helps).;
The frequency on this item indicated the extent‘to which the téaéher
provides direéf assistance to a stﬁdent‘or students perfdfmingban
assigned learning activity. 1Simon an& Boyef (1974) repqrt that
Anderson; Bfowﬁ;:and Wallén,”Modhr; Hall-and Weiéberg.haVe élso'used
this'item-in conducting research. | '

Item 15 - Teééher'wétks wifh an individual. This item indi;
cates that the teacher is working Qiﬁh é‘single'sfudént‘oﬁ a one to
one basis. Other researchers who haVé used ﬁhis ifem afe:_ Brown; 
Flanderé; Sfukat‘and Engstfom; Walien; Mooﬁf, Hall énd Weisberg
according to Siﬁon andeoyer (1974) . More.receﬁt research on‘this
item was also reported by MéDonaid'(l977) andiRosensﬁine (1977).

- Item 16 - Teachér.ﬁérks ﬁith‘small'gfouP. Sﬁali'group‘asbuSed
in this item is defined as:any numbéf éf stqdents bétweén two énd'
eightvinclusive; Other researchers who havé‘focu8ed on teachers work-
ing with sméll groups of.studenté include: ‘Brownijlanders; Stukat
and Eﬁgstrom; and Wallen, Moohr, ﬁall and Weisberg_éccordingvto'the
instruments.réported by Simon and-Boyer:(1974>;v Additional reseéréh-
reports that have used‘thié'item are described by.Stallings (1974) and
Rosenshine (1977).

Item 17 - Teacher’waks_with large grqupgb This item‘is

defined as any group of students having nine or more students including
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~ the enfire class. Simon and Boyef (1974) repofted that other reeearchers
who have used thie item are Brown;kFlanders; Stukaf end Engstrom§ ahd
Wallen, Moohr, Hell and Weieberg.': | |

These items were selected Eecause they are‘deseriftive ef
teecher behavior’in the use of instructional methods, materials; devices,
activities and procedures. Variation in the frequency of usekof these
seventeen items by teachers result in two distinct overall scores. ‘A
total of all frequencies for the seventeen items’duriné‘a given obsefva-

~tion period yields a quantity score. This'score is defined as the 7‘
variety quantity (VQ) score. The other overall score is the total num-
ber of separate items the teacher uses in a givenvobservation period.
This is defined as the'variefy rengeb(VR) score.

Although the VR score is cehﬁeined within the,Vstcore'in terme
of frequency counts, and VQ correlation with VR 1is expected, the VR
score logically describes a dimension of variety that is not reﬁeeled
by the VQ score. Therefofe, botﬁ scores are desirable in seeking to
describe the dimension of vafiety/variability as a measure of teacher
behavior. The VTOPS instrument is designed for an observation period
of tweﬁty?five minﬁtes. This period is sub-divided into five segments

of five minutes each.

VTOPS is basically:a category system. Rosenshine (1971:18)‘
reﬁorte that’category systems are observafion iﬁstruments'in which
each behavior of the teaeher is counted whenever it occurs. -The,ra;ing -

system is identified as a questionnaire that an outside observer uses
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to estimate (rate) the beha#ior of the teacher on a five;péint or
séven—point scale (Rosenshine, 1977:18). |

The use of an observation instrument for reseérch reéuires
objectivity on the part of'therobserVer. Objectivity in this céntext
means that the obsérverbmnét be objective in the éeﬁée‘of'héing unbiésed
and reiatively free from injecting peréonal féeliﬁgs and prejudice iﬁto
ﬁhenObServafions} Objectivity in this sense méans.validify.of bbsefva-
tion.

Ober, gE_gl,>(l971:79).discuss the comparison of observations
by an observer to the obséfvations of an expéft as inter-rater égréément.
It is recommended by Ober, et al. that in determining‘inter—rater agree-
ment the observations be made By tﬁe two obsefvérs from the samevclassrobm ‘
presentation at the same time or by the use of récordings.

This accuracy of judgment in classifying teacher behavior is
referred to by Ober, et al. (1971579):as validity of observation. They
recommend the use of Scott's coéfficient in'cémputing thisfinter-rater
agreement. Thus validity of observation wheniusing the Scott éoefficient
is a percentage of rater agreement betweén_the ébserver and expert, ﬁith
correction for chance factors and’the perfect rating (Ober, et al., 1971:
59). Scott's coefficient was reported by Scott (1955:321). This proce-
dure was followed as a preparétion step prior to conducting the pilot”
study. | | |

The consistency of judging observed behaﬁidr by'the.samé obServer
is referred to as intra-observer reliability or simply 6bserver reli-

ability by Ober, et al. (1971:79). This requires repetition of data
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cqlléctionvbn the same classroom situation. Ober, gg_gl. (1971:79>[
suggest that data bglcollected froﬁ ; taped classroom presentation at
one tiﬁe and after 5 period of time has elapsed the samé observérvis
.to categorize the behavior from the same tape under similar circumsﬁances.
Comparison of théktwo observations by use of Scott's coefficient is then
an index of observer reliability.

For the purpose of this stﬁdy a video tape was used along with
an expert observer to compute inter-rater reliability or agréement for
the researcher. The video tape was also used by the researcher to con-
duct observations neceséary for computation of intra-observer reliability.
Scott's coefficients computed for inter-rater agreement and intra—obserﬁef
consisteﬁcy represent validity of observation and observer reliabiiity |
respectively.

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

P -P
r=—2___¢€.
1.00 - P
' e
where:
Po = Total agreement between observers or between two observa-
tions by the same observer ‘
Pe = Chance. agreement
1.00 = Greatest possible agreement

In discussing reliability of observational studies, Rosenshine
and Furst (1973:168) state that the term reliabilityvhasvbeen given
several meanings. They report that observer agreement is the most

commbn form of reliability. This is supported by Medléy and Mitzel-
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(1963:253) and Rosenshine (1971: 21) Rosenshine (1971:21) and Rosenshi-n‘eiv"
and Furst (1973 168) report that rater consistency is the second most .
~ common meaning of,reliability in observational studies,:l
According to Medley and Mitzel (1963:250)', the validity of
behavior measurement is dependent on three conditlons. The three condi—'
~-tions are:
1. A representatlve sample of the behav1or ‘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 faithfully reflect differ-
ences in behavior.
Each of these conditidnshwereymet in the present study. Ihisvn,
assures validity of measurement of behavior. The Sectionbon data collece'
tion, presented later in this chapter,'describes how_these'standards?were

achieved.

Student Achievement'Instrumentsv

Two student achievement'instruments were used in?this studv
These instruments included the Short 0ccupat10nal Knowledge Test for Auto‘
Mechanics (SOKT) and the Ohio Trade and Industrial Education Achievement
Test for Automotive Mechanics (OTAT)

The SOKT was designed to determine how familiar a person is with e'
the current informatlon 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.vorkers, 1ast—year appren-r
tices and advanced vocationaliSchool 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‘consistenéy By using the

k]
\

Kuder-Richardson Formula 20. The reliability for the pfé—test group
was .81, and for the validation sémple the reliabilitvaas.reported as
.88. Alternate form cqrrelaﬁions of test Form A veréug form B produced
reliabilities of .87 for the pre-test samplé and .93 for the validation
sample.

Concurrent validity of the SOKT wasvreported as ‘how often the
vpeople who were actually specialists and céntroi grouﬁ»subjects were
correctly classified by the test. The concurrent validity for the Aqto

Mechanics test is giveh as .875 for the pre-test groﬁp'(Caﬁpbell and
Johnson, 1970:5). Wiseﬁan (1972:1522) reports that content validity
appears to be adequate for the SQKT for Auto Mechanics as a result of
the method of question selectibn,..Cfiterion related valid;ty for the
SOKT Auto Mechanics test is indicated by a significantvcorrelation
between SOKT scores aﬁd skill proficiency of»athmotive students (Fincﬁ,
1971:50). ‘

Kapes and Long (1971:13) recomﬁend that the Ohio Trade Achieve-
ment Tests be used in planning and condﬁcting reseafch and .evaluation
studies. They state:

For research purposes, the battery would be speciaily 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,ﬁas‘reviséd 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
K-21  reliability = .965

Content validity of the OTAT is assurediby the procedures and
personnel used in testvdenelonment:.”A comnittee‘is organized‘to develop
or review a test; ‘Thebcommittee includes a'memher ofvthe state sdper—
visory staff, a teacher educatot, a local supervisor of trade and
industrial education,‘selected teachets of‘the'vocational specialization
and a non-teacher member of the occupation. ‘The committee bases its
work on a comprehensive occunational task analysis, develops and revises -
qnestions, performs an item analysis, and reviens the test annually‘for
applicability to current occupational'practice and requirements (Danis; .
1977:1). . |

Kapes and Long (1971:12) report a stability coefficient of .69
for the OTAT in a omne year longitudinal comparison of the same students,
Students were tested as high school Juniors andbone year later the same
students were tested as seniors. Kapes and Long (1971 12) conclude that
the-OTAI 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 automotive mechanics teachers
included in the study were acquired through the use of the "Teacherl‘
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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vteacher‘behéviof, student achievement, énd student opportunity to learn.
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 desiréble to score thié item to convert total clock hours to eqﬁiva—
lent years of vocational training. This wasvaccomplished 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 baéed on three hours per day for 180 days per year.

Student Opportunity to Learn Criterion Material

The instrument used in determining student oppoftunity 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
fhat the studenfs 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 there was no opportunity to learn that particu-
‘lar information. Two represented limited opporﬁunity to learn. _Thrée
indicated that the material was included in the class and the student
should be able to answef the question based on attending the class.

Four indicated tﬁat the material was given substantialyeméhasis and most
stu&énts in the class should know the answer to the question. Thié

activity required the teacher to recall or remember thefdegree 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 instrﬁment used for
SOL is presented in Appendix G.

Although it was most desirable to use the OTAT as the criterionv
instrument in studying SOL, the.SOKT 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 thevCalifornia Short
Form Test of Academic Aptitude (CTAA)? The tesf was administered as a
Vsub—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-langeage
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 sectioﬁ,‘

.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 and categorized duringbthé:séhOOI B
year after the pre—tésﬁ énd‘Béforé thé pést;feég,"Thélvarioﬁs beha@iorsﬁ
éontriﬁuted to variety—variébility measurediby:the vQ and_Vk scéreéygﬁ‘
thé VTOPS instruﬁént. |

The obsefvafion instrument ﬁTOPS'wasvuéed to‘coiléctrthe data
relative to the ihdeg of teécher behavior. VTOPS was‘ﬁsed'fourrtiﬁésvin
each class. Collebfioh of data on teacher“behgﬁior wéé accomﬁiished by
these four obserVatiohé. Teachers were notfﬁédé.aware of the exact time
or day of the observationkvisits.» Visits wéfe.random in ferms of coﬁéent
presentation and teachér behavior.

The preparatioh of the VTbPS'instrument.and the’intra#obsefvér
reliability of the researcher provided an aécuraté fécérd‘of the‘éamplé
~ of behavior. All nécessary séoring of observed Aata was done after the
observation visit. This procedﬁre.was followéd'to aséure:tﬁat,the scor-
ing process did not interfefe with observation accuracy;” Steps were”
also taken to reduce Obéerver influence on teacher behaviof an& étﬁdénts
during the visit. These'stepé included sfanding~in the background, moﬁ—
ing quietly and unobtrusively in thé shop, and keeping thé observafion
record from the;view‘of both:teacher and studénts. |

Collection of student achievement data required.two separafe
testing periods. Pre-tests were adminiétefed to each class as eérly»as
-possible in the fall semester of'schodl year 1978479Q fﬁét-tests were
administered in March‘of 1979 to the same claséeé that fébk'theipre-tests.
Supervisory or guidance perSOnnel‘in eéch school administeted the SOKT.

The OTAT was administered through the Instructional Materials Laboratory,
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Ohio State Univefsity, in accordance with their eéﬁablished pélicies
and procedures. | |

Selected teacher pérsonalxcharacteristics were quantified by
having the automotive méchanics teachers complete a,questionnairé
through interview techniques. Interviews were conducted By the
researcher dﬁring»the second observation visit. 'Personal characteris-
‘tics had been selected to‘describé the.éutomotive meéhanics teachefs
included in the sample and to serve as possible correlates of teacher
behavibr, student achievement, and student opportunity to learn.

Student opportunity to léarn was defermined at the time of the
post-test administration. After students had completed all tests,
teachers responded to the questions on the student'opportunity to learn
instrument. The SOL'instruments were mailed fo’teachers during the
same time period that post—teéts wére 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 requiredbtovanswer the question correctly. Upoﬁ
vcompletion of the SOL instrument teacheré mailed them to the researcher.

'Databcoliection concefning student academic aptitude was accom-
plished by administefing the Short Form of the California Test of
Academic Aptitude. The academic aptitude teét (CTAA) is a part of the
OTAT;btherefore, the CTAA was administered ét‘thevsame time and under

the same conditions as the OTAT.
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TREATMENT OF DATA

Research questions were formulated and presented in Chapter i
to facilifate the examination of thevresearcﬁ problem. This section
explains the data treatment andbprocedﬁres for analyzing the‘data with
respect to each fesearéh question.

Data were analyzed using the statistical pfocedures available

through the computer programs of the Statistiéal Packagé‘for the Social
Sciences (Nie, et al., 1975) and the Statisticai Analysis System (Barr,
et al., 1976). The specific computervprogfams included Pearson product
moment correlations, multiple regression analysis, analysis of variance,
andbcdmputation of descriptive statistics.

AnalysiS»of_variance computations were performed by use of the
SAS ANOVA procedure. Pearson product moment correlations were computed
tﬁrough the PEARSON CORR prbgram in SPSS. Computation of déscriptive
statistics was achieved with the SPSS CONDESCRIPTIVE compufer program.
The multiple regression analysis was computed’by-usingbthe SPSS
REGRESSION procedure.

Regression analysis using pre-test scores on the OTAT and the
California Short Form Test of Academic Apfitude (CTAA) were performed
to predict post-test scores on the OTAT. ‘The régression analysis was
repeated for the SOKT. CTAA and SOKT pre-tesf scores were used to
" predict SOKT post-test scores. Residual gain scores were computed by
subtracting predicted post-test séores from the actual posf—test scores.
These residual gain scores represented the variables for student achieVéf

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 éix'téachérs and two
observations. Thé VTOPS instrumeﬁtiwaé used in the formjintended for
the main study in that thé'instfumént_had not been previouély used in
an actual research study. The purposes of this study were to test the
”VTOPS instfument under actual conditiéns of the main study and to com-
pute a preliminary reliability qpéffiéient. | |

'Sik teachers seleéted fpr‘fﬁe pilot study‘were located in soutﬁe~v'
centrél West Virginia since‘they‘Wére:in relativeiy close coﬁmutingvdis—’
tance for the researcher. The obsefvations-Were:made dufing‘the week of
November 13, 1978. | v » | :

Reliabilify WéS calculated by‘using tﬁe formula described by
Medley and Mitzel (1963:309); Although the first estimate of reliabilitYT
was relatively low, it was expécted to increase by usiﬁg fhe thirty—twd
classes and four observations. |

While reviewing the resulfsvof the pilot study VQ scores, the
researcher noted that for one teacher‘fhe différence bétween‘theitWO:"
observéd scores weré substantially greater thén the”difféfences betﬁéen ﬁ
fhe vQ séorés'for the pther feachérs; AThis‘OBSErﬁed &ifferehCévsfimﬁé.

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 reflecﬁion revealéd that'dufing one of the
two observation visits thé teacﬁer was engaged in non—pfoductive
behavior for a portion of one of the observations due ﬁo class interrup-
tions. This must be contrasted to the observations of the other feachers
who were engaged in developmental learning activities for the eﬁtire
length of both of the observatioﬁ visits.

For these reasons it was decided to caléuléte a new pilot study
reliability coefficient using a different teacher. vIt was also decided
‘to visit the teacher who exhibited fhe non-productive behaﬁior in order
to obtain new data to be included in the main study.

A second reliability coefficient for the filot study usiﬁg 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 obserﬁed on four additional occasions the
non-productive behavior did not re—occuf.

The first step in preparing for actual teacher‘observation was
. the training of the observer to use the VIOPS 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 purpoée was not included in sub-
sequent observations included in the pilot study or main study.

The video-tépe and the VIOPS instrument were used by the
researcher in practice sessions. Scott's coefficienf wasvcpmpﬁted

periodically to determine intra-observer reliability. This training of .
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the researcher was continued until an index of intra—obgerver reiiébility
of 0.830 was achieved. | |

The next step in the‘pfeparatioﬁ for teacher obser§ation was to
determine the inter-rater agreemént (reliability) or to'compére thé |
observations of the researcher to the observations 6f an expert. This
is a measure of the validity of observatioh’and is élso C6mputed by the
use of Scott's coefficient; The expert observer used was‘the State
Supervisor of Industrial and TeChnical Educafion for Weét 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 of the 6bservafidns
which yielded a coefficient for inter-rater (reliability) agreement of
0.819. After comfuting these measures of inter-rater agfeement and intfa;
obséfver consistency, the researcher procéeded with the pilot stu&y obsér-
vations. The researcher was the only observer involved‘in conducting the
pilot and main studies. Computatibn of intef—ratér reliability was the

only activity which required‘two observers--the researcher and the expert.
RELTABILITY

In the development and use of teacher behavior observation instru-
ments, Medley and Mitzel (1963) recommend the application of analysis of
variance in computing reliability. They report: that the‘analysis_éan be
simplified by certain procedures (Medley and Mitéel, 19633309).

Analysis will be vastly simplified if each téacher 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).

In this formula, expressed in population parameters, PXX represents the

reliability coefficient, o, represents the variance of thé‘true scores

t
about the mean of all true scores in the population of classes repre-
sented by the classeé actually visited,iand cxz represents the variance
of the obtained scores of all teachers in the population about their own-
mean.

This procedure for determining reliability is a variafion of the .
formula for reliability which uses the staﬁdard error of meaéurement.
Since 0t2 represents the '"true" variance and dxz represents the total
varilance or the variance of the obtained scores the error wvariance is
contained within cxz. The true variance»(otz) can then be estimated'by
subtracting the error variance from the total (or observed) variance.
This procedure leads to the formula for‘computing xeliability by using
the standard error of measurement. The formula described by Medley and
Mitzel is a variation of this procedure in that "true" variance and
"observed" variance are expressed in terms of observation instrument
iﬁems, observatioﬁ’situétions, observers; classes, and»components of
variance for these factors including their interaction and error vari-
ance. Analysis of variance is used to determine components of totai»

variance that are attributed to each factor, their interaction,‘and'.,

error variance.
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In implementingvthe formula, Medley and Mitzel (1963:311)
redefine the population parameters in terms of estimates of population

parameters by stating:
2 Lo 2 2
o, = (qit)" o,

where:

q = recorders (or observers)
j = items
t = situations (or observations)

2. 2 '
g = the variance due to differences among classes

"Since the variance of obtained scores may be défined differehtly
for different purposes,” according to Medley and Mitzel (1963;311);,3
general expression is given by them to fepresent sz. Hoﬁever, the -
generél expression is greatly simplified when applied to a particular
research situation in that any component all of whose subscripts remainv
constant in all obtained scores is dropped from the general expression.

By following the example deriyéd by Medley and Mitzel (1963),
which is similar to the present study, the variance of the obtained

2
scores O_ is represented by:

jt(jtoc2 + jcsz + jocsz + o%)
where:
j = items
t = situations
o 2. variance due to differences among classes
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9 : . S
-oé = variance due to differences among situations
2 . o : ’ ' 3 : .
Opg = variance due to interaction among classes and situations
2 e
0° = residual

This reliability is Based on the asénmption that if a 1afge nﬁmbef of v
observations are made for each cléés (situatioﬂs) the‘within classbvari—b
ance will be less than the beiweeh class variance. The‘bbsérvation |

' réliability computed for this study utilized the basic ﬁrbcedufe
described by Medley and Mitzel (1963:312) and péralléled the procedufe
followedvby Dodl (1965:30) in thatfohevobéerver was used in the pfesent
research.

The reliability coefficient is essentially reporting the propor-
tion of obtained variance that is "true" variance. -Tﬁis;is an indicétion
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 anaiy;
sis of variance was employed. Components of variance were computed for
- classes, ihstruﬁent items, observations and their interacfions. Indi—
vidual item scofes were used for each class and each observation in

computing these variances.

Pilot Study Reliability

As indicated in thé methodology plan, the pilot study consisted
of observing six teachers for two observatioms or situatibns 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 variancé to estimate the feliébility of measured
differences between classes; Results of the analysis arevreported.in
Appendix E along with ﬁhe firstvestimatipn.of reliability. The reli-
.ability computed was 0.305. |

Due to the reasons cited previously a second‘pilot study reli-
ability was computed. The analysis and‘estimation Of féliébility are
presented in Appendix E. The resultant pilot study estimate of reli-

ability based on this‘anélysis was 0.672.

Main Study Reliability

| The main study reliability was computed in essentially the
same manner as the pilot study reliabilities previously reported.
‘This reliability calculation was based on four‘éﬁserﬁations of fhirty—
two teachers using the VTOPS observation iﬁstrument. Appendix F illus-
trates the estimation of reliability and the‘analysis. The computéd
estimate of reliability of measured differences betweeh classes was

0.832 for the main study.
SUMMARY

This chapter has presented the research methodology including
the design, population, sample, description of instrumehts; data
collection procedures, data analysis, pilot study and reliability
estimation. Data generated through implementation of these activifies
provided’informétion'fof éxamining the research questions, writing

- results of the study, drawing conclusions, and making recommendatiohs

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 summary of data generated by the "Teacher Personal Charac-
teristics Profile” (TPCP) which is pfésented in Appendii 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 fof 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—oﬁe
teachers (6 percent) indicated they had not graduated from high school

but had earned the General Educational Development (high school

75
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equivalency) certificate. The remhiningv29 teachers (94 perceﬁt).
indicated they had graduated from high school. Of those who had gradu-
ated from high school 8 teachers (26 percent) réported other degrees,
diplomas, or certificates earned in addition to the high school diploma.
The eight additional cerfificates'or degrees were five (16 percent)
vocational program certificafes,’one (3.percent) associafé in scien&e
degree, one (3 pércent) associate in arts degree, and one (3 percent)
bachelor of arfs degree.

Teacher certification status was the fourth item on the TPCP.
Two of the‘teachefs (6 percent) were teaching with a sécond year permit,
two (6 percen?) with a third year permit, ten (32 percent) were certi-
fied with their first five year ceétificaﬁe, seven (23 percent) held
their second five year certificate, six (19 peréent) held their third
five year certificate, and four held permanent teacher certificates.

Vocational specialization was the fifth item included on the
TPCP. All of the teachers were teachiﬁg the area of automotive mechanics.

The next nominalyvariable was item 13 which indicated those
teachers who Bad been or were presently VICA édvisors. Twenty-four of
the thirty-one teachers reported that they had been VICA advisors. |
This represented 77 percent of the thirty-one teachers.

The néxt item in this‘category of personal characteristics was
item 14 which indicated the numbérgof‘teachers who had been a student
member of a vocational youth organization.‘ Only three of the thirty-one
teachers reported having been members as students. Tﬁis ié approximately

- 10 percent of the total.
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The last nominal variable‘on the TPCP was the degree candidate
status concerning worklng toward the BS degree in vocational technical
education. Six (19 percent) of the teachers reported they were’
currentl§ degree candidates, seven (23 percent) indicated that they
planned to become degree candidates in the future, while‘eighteen (58
percent) did not plan’to‘pursue the BS degree; This represente a total
of thirteen (42 percent)vof‘the thirty-one teachers who are‘currently

or plan to become candidates for‘the degree.
TEACHER BEHAVIOR OBSERVATION

Each teacher was observed four times. The VQ and VR scores
for each‘observation were determined. The mean scores for each teacher
on VQ and VR nere then calculated. These nean scores represented the
variables of VQ and VR'which were used in analyzingvthe research ques- -
tions. Appendix H gives’a,summary of’the VQ and VR mean scores for
the'thirty—one‘teachers included in the final study.

Table 3 presente descriptive statistics for VQ and VR variables.
These statistics were generated by the SPSS program CONDESCRIPTiVE; For
the thirtp—one teachers included in the statistical analysis, Table 3
reveals a minimum VQ score of 132 and a maximum‘of 277t This yields a
range of 145 and a mean of 185.290 which indicates that the observation
instrument and observer detected fairly broad differences in teacher
behavior on this variable. VR as reported in Teble 3 had a minimum score
of 10 with a maximum of 15. A range of 5 and a mean of 11.742 are also

-

indicated for variable VR.
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. STUDENT OPPORTUNITY TO LEARN

Studentlépportunity fé learn the“critefioh ﬁétérialfbn the
nsﬁort Occubafional Knoﬁledge Tést" (S6KT) was ﬁeasured wifﬁ.the
"Student bpbortunity to Learﬁ" 1ns;rumén£ shdwn in‘Appendix G. Aftér
postQtests were adﬁinisfered,‘each teaéher was asked to‘rate fhe degree
of opbortunity their students had,toilearn_the materiél on the SOKT.

Instrumentsvﬁeré scored by‘muitiplying the sum of the itemé
for each ca;egory‘(bppdftunity,'etc,)_bjﬂtﬁe score vélue'for that
category and then‘summing the producfs'onbthe foﬁr catégériéé.for:each'
teacher. The maXiﬁﬁm possible scorevwaS'eighty inﬁthat thefe were -
twenfy items with a maximum pbssibie séoreuvélué,of féur oﬁ‘éach iteﬁ},

Table 4 presents‘thé dégcriptivenétatiétics fof.studenfldpporQ
tunityvto'learn. Scores fangéd frdm a’minimumiof 48 to é méximum»df

79 with a mean of 62.330.
* STUDENT ACHIEVEMENT

Student achieyemeht was meaSpred with the OTAT énd_SOKT. Pre-
and post-tests wefe administefed to thirty-one ciasses fér each dfvthe
échiévement measures.

Table 5 reports the summary of.ciass méaﬁ residual-gaingon the
OTAT and SOKT. In that“ciass mean‘gain was determined b&:éfedicting
post-test scores through.regression anélysis and subtrééting the pfé— 
dicted post-test scerS.from:the‘aciual post~test scores, if wé§

 possible to have negative gain or loss scores. As iﬁdicated‘by Table. 5,
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Table 5 .

on the SOKT and OTAT

_ » Me_ban » 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 18 071 - 5.14
3 ~0.10 14.60 19  -2.00 @ -11.18
4 0.57 - 4.00 20 -2.27  -16.55
5 -2.00  -1.13 21 1 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 - 0.50 31 -1.20 ~4.00
16 5.64 14.00 o
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'severalfof the:classes'had‘loss’scoresifor-the class mean‘residualvéain
~ on omne or both of the‘achievement measures.t'The‘class‘mean residual'l
galn.scores reported in Table 5 represented student achievement on‘

v each of the tests for purposesbof determining relationships to other :
variables in thisvresearch as,indicated‘byrthe research‘questlons,

| " The pre-testjdata and’the:CTAa‘scores’merelused”to predictjthe'
post- test scores for the OTAT and SOKT through regre331on analysis.”
'This was done to’ permit the computation of residual class mean. gain
scores. Table 6 reports the regressionlanalysis for predicting OTAlt
post?test scores., Table 7'indicatessthe_same information for the SOKT;

| The equations reported in‘Tables-G'and 7 were used:to‘predict o
the‘post?scores. .Class mean residualbéain wassthen determined for each
class as indlcated earlier in this sectlon._, o

Achievement and aptitude test descriptive statistics are reported
in‘Table 8. The minimum maximum, range mean, and standard deviation
- are indicated This 1nformation is given for both pre-tests, post- tests,
~ CTAA, predicted post-test scores, and res1dual gain 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 addition to the previous descriptions
in this chapter on results consisted of Pearson product moment correla—

tions needed to answer the-research questions. ‘However,iit'was also
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deemed ‘advisable to report correlétionsvfor all basic scores to help .

‘ explain the research results; This was done to permit further review

Al

of the rélatibnéhips Between ali‘b#sic variables‘inciudéd in the study.

'Table 9 ﬁresents the éorrelations betwéen»achieﬁement, abtifude,
and étudent opportﬁnity_to'iearn vériables.> Sinceipredicted scores and
residual gaiﬁ Séoreé}were csmputéd fo;‘the achiévémeﬁtvﬁeasufes,~c0rfeléf
tions are also reﬁorte& in Table 9 which show tHe’degreéﬁdf»correlétioh
“of predicted and teéid@al'gain‘écores with the other Qariéﬁiesﬁ. Table 9
repdfts'cofrélations.baséd'6n‘tﬁe 264‘stﬁdents included in tﬁé main
research study."

The next area of data anélysis brésentéd is:Table 10, which shows
the Pearson product moment_correlations between the’OTAT‘and SOKT class
mean residual gaiﬁvséoreé,»variety quantity,:variétflrange, and stﬁdent
opportunity‘to learn éritefioh material on the SOKT. - Table 10 reports
the data necessary for examining’research questions one through three.

Table 11 reports thé-Pearsbn product momeht’correlations betweén
OTAT class mean residual géin; SOL, VQ, VR,vaﬁd.selécted (interval
variable) teacher personal chéractéristics, Table 11 presents the
information needed fdr‘reviewing fesearch questions-four‘through seven.

Since some ofvthevtgaCher persoﬁai chafactéfistics,reported‘iﬁ
Table 11 are measuring similar types of information such as years of
school completed‘and total éoilegevéredité éarned; it Was,pecessary to
present intercorrelations of the teachér persoﬁal charac?eristics 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 present4the results of the
‘study. The following suﬁmary emﬁhasizes the results as they relate:to
each research question.

Student achiévement represented by ciéss mean residual gain on
the SOKT and OTAT was computed and reported for each class. \Descriptive
statistics for these measures wefe also reportedn

The personal characteristics éf teachers as reported on the TPCP
were summarized. Thé nominal variable characteristics were reported and
‘discussed in narrative form. The interval variables 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 correlatibns'weré used for this purpose.

The results of the correlation analysis‘for eachbresearch questiqn
are»ﬁresented.below..

The first research question 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 waé signifi-
cant (p < .05).

Research question two dealt with the relationshib»of achievemenf

on the OTAT and the VTOPS VR score. A correlétibn of 0;443 was given in
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'Table lO for this'relationShip.: A probability 31gnificance level of
less than .01 is indicated for this correlation.

The third‘research'question explored the associationsbetween’
SOKT‘class mean gain as a neasure of achievement and student opportunity
to learn the material on the test.‘ Table 10 indicates a correlation of h
-0.040. This correlationvwaslnot 81gn1ficant (p > .05).

Research’qnestion fonr;naS’an inquirp'intolthe relationships
betweenvteacher'personal characteristics and'studentbachievement on the
OTAT. None of the thirteen personal characteristics;that were correlatedb

‘with OTAT class mean residnallgain’yieldedvsignificant_COrrelationsrat N
the .05 level (see Table ll).d | |

- The fifth‘research'duestion exanined.the'aSSOCiation‘of~each.of
the thirteen teacher personallcharacteristics with stndent'opportunity
toblearn:(SOb) the materialfon the SOKT. :Tno of the personal ¢haracteris-
‘tics yielded significant'correlations. They wére:’ (l)lage with a corre-
‘lation of 0.304 (p < .05) and (2) years of school completed with a corre4,
1ation of —0 467 (p < 01).

Research question six dealt with the relationship of each of the
thirteen personal characteristic variables and the VTOPS VQ score. ' None
of the correlations were significant (p > .05).

The seﬁenth“and 1astvresearch’question examined thebassociation"

:between-the personal characteristic:variables’and thelVTOPS VRascore;
Three of the thirteen variables.yielded'SignifiCant correlations.{'fheyv‘v

were: (1) Years of school completed with a correlation of 0.525
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(p < f01)’ (2) years teaching eXpérieﬁce ﬁith 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 df.the résearch éctiﬁity -

The information necessary for responding to the researcﬁ questions has

also been presented. Chapter 5 presents the coﬁClusions aésociétédeith_ o

each of the research questions.



~ Chapter 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
INTRODUCTION

This chapter prdvides a sﬁmmary of the research stﬁdy along
with conclusions and recommendations. The summary section includes

the problem, research questiéns, methodology, and results.
~ SUMMARY

Problem

The generél researcﬁ problem of this study was.tﬁat educators
have not established firm cause—efféét‘relationships betwéen téacher
behavior and the resultant learning ofkétudents. This issue has been
examined most effectively through observation of‘teachefs in actual
school settings and reiating dimensions of behavior to student achieve-
ment .

Progress has been made through investigations bf'teacher
 behavior énd student achievement in various classroom environﬁénts
and subject areas. However, additional research is needed, especially
in the field of vocational education. This study sought to ektend our
knowledge through inquiry into. the relationship bétweeﬁ’téacher behavior

and student achievement in a specific vocational program area.

94
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Specifically,‘this‘study sought to investigafe the relationship
between variety/variability as a dimension of vocational industrial
automotive mechanics teacher behavior and the achievement of students
taught by these teaehers. The reséarchvalso included an investigation
of relationships between student opportunity to learn'eriterion_material,,
student achievement, teacher personal characteristics, aﬁd teacher

behavior in the vocational shop/laboratory.

Research Questions

The research problem‘was investigatéd through examination of the
following research questions:

1. Whaf is the relationéhip between vocational industrial auto—'
motive mechanics teacher behavior on the dimension of vafiety/variability
as indicated by the '"Vocational Teéeher”Observation of Process Syetem"
(VTOPS) Variety Quantity (V0) seore:andvstudent achievement as measured
by the "Ohio Trade and Industrial Education Achievement Test for Automo-
tive Mechanics" (OTAT)?

2. Wﬁat is the relationship between vocational-ihdustrial auto-
motive mechanicsiteacher behevior on the.dimenéien of variety/variability
as indicated by the VTOPS Veriety Range (VR) score and student achieve- |
ment as measured by the OTAT? ’

3. What is the relationship betweeh "Student Opportunity to
Learn Criterion Material" (SOL);as measured by tﬁe aﬁtomotive 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 1s the relationship bétween seléétéd berséna1~éhéfacéf
teristics of automotiﬁé‘meéhénics‘teachers as iﬁaicated by‘the:ﬁfeacher 
PersonaIICharacteristiés PrdfiléV (TPCP) and stﬁdeﬁf échievément as 1
neasured by the OTAT? | |

5. What is the relationéhip béfween SOL as meaéuréd'by thé”‘
automotive mechanics teacher,rating'aﬁd selected personal éharactérié— :
tics of automotiVevmechanicé teachers{as indicaféd‘by thé,TPCP?-

6. What is the,;elationship:bétween seiected personal charac-
teristics of automotive méchanics teachers as indicated by the T?CP.‘
and teacher"behavior as indicated by the vTOPS Vstcére?

7. What is phé relationshipoetWEen~se1¢cted pé:sénal charac-
teristics of éutomotive méchaniés teachers as indicated by the TPCPMZ

and teacher behavior as inaicated by fhe VTOPS VR score?

Methodology -

| ' 'ThiS'étud§ was a direct observation fieid Stﬁdy of teacherfi
behavior. The reéearch was ex post facto in that reiatipnships between o
variables were sought withbutvdirect intervention in the teaching |
process.

The populétion of’téachers included fhirty-five secqndéry‘
level automotive mechanics teachers teaching in West Virginia during
the 1978-79 school year. The sample of teéchers‘consisted of thirty% '
two of the teachers who agreed fo participate in ‘the study. |

The VTQPS teacher:obéervation instrument was uéedﬂta obsef?e;7

teachers in four situations on two separate visits. Visits were random
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in that thé teachers were not made aware in»advahce of the 6bsefvétioﬁ"'
déte or time. Howevef, thé time intervals between Qisité tév311 v
classes were made as near equal aé possible{

intra—obsérver reliabilit& wéé-computed after tréiﬁing‘in
observationvwith a ﬁideo—tape.‘ Inter-rater reliébiiity of obserVatioh’
was also computed by using the same video—tapevand.anaéxpert. Scott's
coefficient‘was used in each of these cases in deriving the éStimation
of reliability for the>obéervations. ’ |

Three way énaljsis bf variance was used to éstimate thé reli-
ability of measured differences between classes for teacﬂe; behavior.
This pfocedure was utilized for two piiot study calculations as well as .
the compﬁtétion for thevmain stqdy. |

| Two Studeﬁt achievemeﬁt instruments~ﬁere uséd in thebétudy-—'

the "Short Occupational Knoﬁledge Testfcand-the ?Ohio‘Tradé and
Industrial Educéﬁion Achievément‘Test," ‘Both of these tests are fot»
automotive mechanics.

Teacher pérsonal’characferistics for fhe aﬁtomotive>méchanics
teachers included in the reséarch’study were also docuﬁented. 'The
"Teacher Persdnal Charaéteristiqé Profile'" was used invgathering this'
information.

StudenF,oppOrtﬁnity to léarn’the critérion matefiél on the. SOKT
was also determiﬁed; Teaéhers‘rated‘each Question’ohvthe SOKT in’terms"
of the opportunity tﬁat studenﬁs in their ciass HédltoAlearﬁ‘the iﬁfdr—]

‘mation required to answer the question.
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Student academic apticude:wes'ﬁeaSUred'by tﬁe short forﬁ ef
the "California Test of Academic Aptitude” (CTAA).vVThis:ceetvwes |
administered as a sub—barc-of_the OTAT;V The‘CTAA reeultenﬁere‘used
as a covariate ih.predicting post—teet achievementISCCres.

The instfuﬁents were eeed fo collect data needed tciexamine
the research questionsband deecribe the sample of_ﬁeachers. .The pre-
tests . were adminiscered in chember of 1978.

After the administfation of the pre—teet observations were
conducted, each teacher was‘observed four times duriﬁg two sepérate
visits to each school.‘ These observations continued until March cf
1979: Immeeiately upon completibn,df the observatioﬁs, pcet—tests i
were administered. The TPCP wasyccmpieced by interview tecﬁniques
during the eecond‘obeervation vieit ﬁith the researcher incerviewing
the teacher to complete the instrument. After the post?tests were
completed the teachers responded on the SOL instrument.

‘Data treatment included prepafing sumﬁary tables and stetisfiCal
analysis. Regression analysis Wes ueed to write prediction equations
for post-test scores on the OTAT and SOKT. The pre-test scores and
CTAA scores were used aS'predictcrs of post-test scores. ‘Gain scores
were determined‘by subtrécting predicted post;test ecores from actual
post-test scores. Qlass mean residual gain scores.were tﬁen computed
to fepresent class achievement.

- Personal charactefistics'of the teachers were also summeriZed
and reported. These characteristics.were identified‘by the Teecher

Personal Characteristics Profile (TPCP) .
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| Teacher behavior observations ﬁere also’summarizedrin ﬁfepara—
tidn for'data.analysis.‘ Teacher behavibr was reﬁresénted by mean
observation scores (VQ'and VR) from the VTOPS.

Student épportunity to learn (SOL) the material. on.the SOKT
instrﬁmeht was scored. The SOLvécores represehted the variable SOL in
the qorrela;ions..

Data on téacher'ﬁehayior, studentvachievement, studgnt oppor-.
funityvtovlearn, and teachér»peréona1 chéfacteristics Were»prepared
for the final,correlational,analysis.b Pearson product momenf_coryela—
tions were performend to permit the examination of each research

‘question.

Results

| Results‘févealed‘that both of the VIOPS variety/Variability
scores (VQ and VR) were sighificanfly»assoéiated with student achieve-
menf on the OTAT. Student,oppdrtunity Eo learn (SOL) was not associated -
‘with SOKT class mean gain. None of the teacher personal'characteristics
were related éignificantly to studént achievement on the OTAT. Two
teacher personal charactefistics were correlated with SOL.Y They were
age and years of school completed. Age and SCL had a positive associ-
atidﬁ While‘years of school completed and SOL correlated negatively.
There were no significant correlatioﬁs between the VQ score ahd:teacher
‘ personal characteristics. The VTOPS VR score was associated with thfee

teacher characteristics. They were: yearS’of school completed, years
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teaching experiencé, and £Otél‘college credits eatned. Table 12 shows
the correlation values for the sigﬁificant correlations by research -

questibnu
CONCLUSIONS

This section presents coﬁclusions based on the results givenriﬁ
Chapter 4. Each re#éaréh qﬁestion ié‘identifiedv;ﬁa'f6110wed by conc1u¥v
sions Based on the findings fof that particular question.

The firstvreséarchhquestion dealt with the_aésdéiation between
student achievemert on thé‘OTATvand teachér‘behéViOr on variety/vari-
ability in térms of the VTOPS VQ score. The pbsitiﬁe cofrelation of
0.401 significant at less than the .OS'ievel indicatéd fhat those
teachers who scored higher on the VQ (Variety quantity) score tended’to
héve higher claSS'mean achievement in theif class as measuféd 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 s;ore.

This information adds to our knowledge concerning teacher
behavior and sfudent 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 reportéd by ROSEnshine (1971),
Rosehshine and Furst (1973:122) and Borich (1977:71).

Previous‘research is supported éincé it has indicated positivé

significant relationships between teacher use of variety and student
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achievement ihbgeneral aCa&eﬁic clagsfaéﬁs; Earller.reseereh ie extendedi;
vin that 31m11ar relatlonshlps were found to*exist in the vocationaliauto- o
motive shop/laboratpry settingﬂasvpreviously reported for,general sthdies_
academiehclasses. | BT o o
Theiseeohd reeeerehidueetion eontiﬁﬁed‘the seeréheforbeeeeeiatienf,
hetween teaehervbehevier ohvvariety/variehility>aﬁd‘Studeht‘aehieyement;
This questien focused on the.reletionehip‘between the‘§T0ps VR'scereiand
_ achieVeﬁent‘on the OTAT‘.‘The cOrreletion weé'positive;‘signifieantfat‘
less than the .01 level and had a value of 0.443. A eorrelation ofﬁthie
value shows that approx1mately 20 percent of the varlance in achieve;ent
‘,may bexattributed to variation in use of variety as indicated by the‘VR
score. |
It is cohclﬁded thetfthe'VR'score mev alse be?used:as1ah,in&ex
of varlety/varlabllity in measuring teacher behav1or. . The strength of -
the 353001ation for the VR score is higher than for the VO score indicat— '
ing that the VR score may be‘a‘better indieator Qf variety than the VQ B
score. However, both ecores-appeer to have promise in providing informa—b
tion ebout teacher behevior in the vecational‘shop/laboratory.envirohment;
The-findingsbef the-vR‘score also sﬁbport end extehd thebresearch repbrted
by Rosenshine (1971), Rosenshine and'Fureth(1973:122), and Borich (1977:
. |
Reeearch queetienrthree examined the degree ofhrelationship
betweeﬁ'student eppertuﬁity te learn.(SOL) the materiel on the SOKi endu

achievement on the SOKT as represented by class mean-reSiduelhgein'sedres,



103

‘The correlétion‘of -0.040 ihdiéafea that fhere was:néléssociation
vbefween fhese.vafiabléslés meaSufed in.thié'study. 'Although fhefé
was éonsiderablé variation ihbthe SOL écofeé (ajmihimum:5f 48, with a
maximum of 79, a:range of 31,;ah§‘maximuﬁ poSSible scére of 80),‘there
was 0o conéomitant.véfiétion with achievement as_meésufed”by'the;SOKT.

'Tﬁis finding is not supported génefaily by.éther researéﬁ:with
;his variable. Roséhshine‘(i97l:i§é) fepoffS’ﬁHAf:F‘ﬁOVéféll, the cor-
,felainns bétwéen measures of sfudent-6pportﬁnity'td_léafn7and student
achievement are pbsitiVé;'sigﬁificant'and“coﬁSiétent,"v Ho@eVer, one’
other Study.ﬁas reported that did not find a‘signifiCant_relationsﬁip"
bétween student opportunity to leérnnénd student'achiévementl(Belléck;»
.QE.él-, 1966). The Bellack study reported general codiﬁgvby topic'and< .;
'sﬁb—tppic while the present sfudy used a teacher rating éf specific |
'criteri§n baséd questions. |

" The fact that no rélationShip was found presénts more questions

thah'éﬁswéfé; ‘One of these questions is whether'or.ﬁot the instfument“/
Qas actually measuring student opportunity‘to learn. Howéver, the face
validity of the instrument appeafs to be adequate. This pdses a ‘ques-—
tion about‘the perceﬁtions ofvteachers’in.responding to thé instrument.
The boint here is that perhaps certain teachefs believed adequate oppor-
tunities had been given for‘leafning while in reélifyvléérning héd not
occurred.

Other information concerning étudent opporfunity'tofleatn was
generated and reported in this study.;‘The informatioﬁ'ﬁaé useful in

eXamining.findings'for this research question. Teacher age was reported
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' to correlate with SOL at the .05 level with a value of 0.304. This
iﬁdicatesba'tendency §f o1der:teachérs td'rate SCL higﬁef; vAﬁstﬁer;
>coﬁfounding finding‘concefﬁs SbLnand educatiéﬁal aftainmeﬁt; Yeérs
of gchool éomﬁleted:had a sigﬁificant‘negative réléﬁidnsﬁip to SOL
ratings byiteachersi(r = -0.467, p'<b.01). These corrgiatibnS‘iﬁdicate
that the greater the education of the teacher the 1oﬁer tﬂe teaéhef .
tended to rate SOL.F“This seems to refﬁtevtﬁe idea éoﬁcerhing teacher
peréeptidns'and SOL.ratihgs. Pérhapssfhé cbrféiation.bétween eduéation
and low SOL ratings indicatés that.teaéhers_with‘mofe yeérs of edﬁcation”
were more conservaﬁive in‘stétihg thaf their studenté had receivea an
adequate opportunity td‘learn tHe criterion”méterial. It is thus coﬁ;‘
clddéd thaf the student'opportUnify té learn §ariéble-will réquire more .
reséarch and study before any firm generalizétioﬁ_ma§ Be’made.
The fourth‘reéearcﬁ_question sought tﬁe degfee of aSsociétion
between personal charactefiétics of teachers ana student achieveﬁeﬁfjdn z
~ the OTAT. None of the cbtfelétiqﬁs wére'significant at thé .OS’level;’ ‘
However, twb of,tﬁe teacher éhafacteristics approached signifi-
~cance. vThey were yeafs of £eaching experiehce.and assoéiation membére
ship. | !
Based on thése trends, it can.bevconcluded that experienCe as a
teaéher tends ﬁo‘increase the‘capability of the teacher iﬁ’bringiﬁg .
about learning in sfudenté in vOcati@nal automotive mechanics clasSés
and that‘association membershiﬁ by téaéhers mgy‘be_helpfplftévthémAiﬁ
téacﬁing students. The finding concerning teaching éxperiehce'éupporﬁs_

research reported by Ryans»(1960:391); Hardy and Bohfen (1973:162), and
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the 1965:§ilot stﬁdy éondﬁcted fof the'dhib Tra&e Tesf; Tﬁis findihg
was‘ﬁotbsuppbrtedvby research feported bvahoemaker (1971). The
results coﬁcerniné aséoéiation memﬂeréhip are>supportéd By reseércﬁ
'findings reported by;Ryané (l960:391).vv_ |

The fifth‘research question éxﬁlored felafionships-bétwéenb
-student opportunity to learn and tﬁe thirféen teacher peréonal éhataé—v
teristics. Two of these correlatibhs wére significant.2 Théy included
age (r = 0.304, p < .05) and yéarstof school completed (r = -0.467,
p < .01). Two addiﬁional personal characteristicsvaﬁpréached signifi-
cance at thé».OS leﬁel.' Théy were association membership and t6t31
college credits.

Since years:of schoolvéompieﬁed and total college‘éredits had
én intercorrelatibn value of 0.695 (p < .01) ﬁhe'two‘wili be diSCUSSed
togethef as educational‘attaiﬁmth,fof purposes of’dréwingiconcluSiOﬁs;

The‘negativé relationShip betweenISOﬁ énd educational attainment
indicates that the more yeérsbof school teachers had‘completed, the
lower tﬁey tended to rate SOL.v Questions were raised in discﬁééing _
research questioh three concernipg»this felationship. .If ié concluded 
that additional fésearch'is needed conéerniﬂg the relationship df>SOL
and educationallattainment; |

The correlation Betﬁeen.age and SOL §igﬁifies.that older
teachers tended to rate Soi'highér. Several of thé péfsonél'cha?éétér; ?
istic intercorrelations in Afpendix.l help to explain this félafionéhip;v

Age was significantly and positively related to several of the other
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variébles, The correlations betwéen years pf wage earning exﬁeriencéu
and yeéré of teaching éxperience‘witﬁ agévwere 0;603 (p‘< .Ol) and‘
0.421 (pb< .01) r¢§peétively.‘ This'indicéfés thét older feachers had.
‘a broader work‘experieﬁce as,automotivevmechaniés and ﬁbfe yeafs of
teaching which wb#ldbincludé more’ééntact with tﬁe curriéﬁlum or ¢oﬁrse‘.
.of instruéﬁioﬁ. Thé conciusibn éoncerniﬁg«aésoéiatibhﬁmembership and
student opportunity to ieérn‘Qas‘fhatwthé‘associatién membership“ﬁay
haVe-frovided a Brbader knoWiedge of the automotivé‘méchanics éurriﬁuf
lum ébntent énd compdhents thréugh:éssociationzﬁith other’teachéré and
specialty workshoﬁs. - | |

Research quéstiOn six eXéminéd'felationshibs befheehfthe'VTOPS
VQ score and.teaCher pefsonai éharactefisticé. None of the correlations
were significant at thé';OS‘lévél; “Two ofbﬁhe.thirtéenvﬁefsonal charac— 
teristicé did apprdach sigﬁificance; " They ﬁere Yeafs of sChooi completed
(r = 0.281) and years Of'teaéhing é#periencé (r =l10.2‘68)} |

Findings for the variabléé that;were'nbt relatéd‘to'teacher
behavior as indicated by the VQ écore sgpporté rééui;s of previous
research-by Janseh, EE_EL. (i972§529).‘ The results tﬁat_indicated
tren&s toward réiétionshipé in this étﬁdy sﬁéport and e%tend the feéearch 
reported by Biddle and Adams (1967) and Perham (19735. 'Perhamrréportedu
association between teaching'e#berienéé and teacher beﬁavibr.' Biddle,and:
Adams indicated reiatioﬁshipsvbétween teacher behaviorland ége.‘.

It is concludéd,that‘thé findinés féf thié‘duestién tend to sup%7

port continuing education programs for in-service vocational automotive -
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. teachers. The‘relationshipgreporféd;éé£iiéf»be£wéén Ehé:VQfscdreband ’
achieﬁement tendéhfo Support paftiéibétionfin coﬁtinﬁiﬁg édUCétion -
programs. . | | |
.The finalbreseargh'éueéfion souéht félatibnshipé_beﬁweeﬁ‘ﬁeécher’
.charaéteristiés aﬁd feacher‘behaviof:asvmeasﬁred'ﬁy the VTOPS VR séore.
Threé‘ofythe charaéﬁeristig'variéﬁlééjwefé_poéitiﬁély-éorr;iated With'VR 7U
séoreé:: Théy wefg: yearsﬂsf,schodi‘;omfleteafkf =‘0;525; ﬁ < ,Oli, years
teééhing'éxpérignCEv(; = 0.310; p < ;05);kand tdtallcolleée cfedité'.i
(r = 0.480, p < .01). IR
Sincé yeaté of school cbmﬁlefed and tétalftoilégéicredits béfh
repreéent education, éd#élusiOns.wiil:be_draWh for.educatiOﬂal'attaiﬁrb
ment:énd years tgachiﬁg experiehée‘aéitﬁéy’felété £§FVREé¢orésg
| The'signifiCaﬁtlcorrelafiqns feveéi thqt VR:isvéssociated with
vbothﬂéducatiﬁnal.aﬁtéinmeﬁt and &earé‘teéchiﬁé experience. Thié\indi—
cates ﬁhaf thébmpfé’edﬁCation a‘téachér has iﬁcludingtteACher educatioh“

and other college credits the higher he will‘ténd‘t97score on the VR.

dimension of variety/variability. In that the VR score iévsignificantly o

,related'to,aéhievémént, implicatiéns arepossible.concerning the neéd.qub.v
additional vocational teacher educatipnfand geﬁeral.college work'fOr,
many vocational industfial autéﬁoti?é teachers who have limited credité .
in these areas. Additionalvresgéfch'is-ﬁeéded1in other ﬁQcationa1i,‘
industrial oc;Upational areas before these findingSfmg& §e;geﬁera1iééd
to a;ltvocational industri@l bccupéﬁibns. |

The relationship Betwe¢ﬁ,Yééps;teaching experienéé.gndGVRTséést,ﬂ

also indicates that persons Witﬁ gréateriteaching experience tend_tqf_'
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scofe‘highef*on tﬁé VR scdre.' This*mayfbe‘attributed'to ﬁwb areas.
One area i$ that as the teaéhér teaches fhe tfial aﬁd error faéticé‘
bof.tfyihgbtb bring:aboﬁtflearning fend to be‘feihforcéd by positive 
resulfs of.learning.v The bfhe% area is‘the relationéhip'bf teaching
expe