ﬁééﬁﬁiﬁ? RESUME
CE 0%5 930

.Deznes, aeanette,,,ﬁ,,;, - _ o
Whole-to-Part Instruction in Vocatxonai Eaucatxon. An

S 1Exp§gga;9ry Study of Student Characteristics and
T Structure of Knowledge in Pestsecendary Programs.
Minnesota Univ., St. Paul. Minnesota Research and

Development Center for Vocational Education.

1l-May 85
73p; .
3 T Reports = Researcﬁ/Tecﬁn:cal (143)
_;-igggs PRICE MF01/PC03 Plus Postage.. !
Z;DESCRIPTORS *Academic Achievement; Auto- Hechanzcs' *Cognztzve

Style; Postsecondary Educet;qn' Eractzcal Nurszng,
School Holding.Power; *Student Characteristics;-

Teecﬁtng ﬁetﬁoas' *Transfer of Training; Vocational

Education

;iBBNTiFiBRS _Mxnnesote- *Whoie to Part Instructzonel Appreach
usmc'r |

th : ,ffszmplzfyzng the technical complexatzes in
ant of postéecondery vocetzonal training programs. Therefore;
_tudy 'was: conducted to examine the effectiveness of a

-part instructional epproecﬁ with a study population

ing of 151 prectxcei nursing and_auto-track mechanics- students

:33. teachers. participating in three programs at a postsecondary

5vocetxonei technical institute in Minnesota. Data obtained using the

‘California-Achievement Test and the Hidden Figures Test and data on
‘;stud,,t?cherecter:stzcs were anslyzed by means of correlation and
;regresezoﬁ procedures. Because 1o clear patterns of intervariable
‘“ielatiensh;ps emerged, it was impossible to establish conclusive
‘linkages

‘measures of ecﬁ:ivement, _retention, and transfer used in the pilot

-stuﬂg@ , 7--M program
successfuiiyl and the instructors indicated a belief that the

‘between’ the whole-to-part instructional approach and the

owever, most.of the students- compieted the program

*whele-to-pert instructional approach contributed to this success.
'(xppendixes include cherts for whole=to-part instruction and
correletzon and regression analyses.) (MN)

'***********************************************************************
* .Reproaucftons supplied by EDRS are the best that can be made *

rom the origina ocument . ®

*-' from the original document.
v; i*****************************************************t************




© o

e Whole-to-Part
o Instruction
ad

in Vocational Education
An Explarﬁtery Study of Student

of Knowledge in Postsecondary Programs

preparsd on.behalf of -
DR. BRANDON B. SMITH
Jeanette Daineés, Project Assistant

_ . U.S_DEPARTMENT OF EDUCATION
Om':o of Educational Research and improvement

EDUCATIONAL RESOUHCESJNFORMATION
CENTER (ERIC) .

18 documonLJutbun uploduced as

MAY 1, 1985

received from the person or organization
_ originating-it. . - - .
Q O Minor changes have been made {o improve
I\ _._reproduction quality,
fr) o - - - - ® Points of visw oropinions stated in this docu-
F . — Ll Ll il ment do not nacessdrily repreésent cHficial
Q\—, Minnesota Research and Development Center OERI position or poficy.
° for Vocational-Education
Lf) Department of-Vocational and Technical Education  “PeRMissioN To REPRODUGE THIS
ﬁi University of Minnesota MATERIAL 67 BEEN GRANTED BY
c : Minneapolis, Minnesota 55455 QL/Q-

BE@T COPY AVAILABLE %

" TO THE EDUCATIONAL RESOURCES
2 INFORMATION CENTER (ERIC)."

i
F
ot




PREFACE

This. reporE is unfortuﬁéiély, but truly an unfinished agenda.ﬁ The

eerk reported represents the preliminery test of the application of the

Beveiopméﬁt Genter for Vocational Education to reflect on the many

lessons that we were taught as a result of his commitment to research
relative to vocational education.

accepted the difficult task of Hriting this report, While it is_ gidigj
ficult task to prepare reports for research that one conceptuaiized and

directed, it is a tremendous task to write a report for a project that

one entered as a projeet assistant. Jeanette was asked to prepare a
report that reflected Brandon's thinking and work on this application
project. - The reader must recognize that technical problems such as __
balance in the review of literature result from an effort to report -the

history of the project as it was documented primarily in written form.

Unfortunately, the many subtle facts not recorded, but in Brandon's

memory are lost. We elected not to project what Brandon thought or did
when Jeanett e prepared this report.

we were fortunate to know.

Gary Leske
Interim Director
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ABSTRACT

The purposes - of this exploratory study were to develop and intro-
duce a means of simplifying instruction in postsecondary vocational
technical programs and identify related patterns of student achieve-

ment, retention in a program, and transfer of learning. Student = _

characteristics such as reading ability and learning style were also

assessed in order to determine the degree to which they influenced the
outoomes. It -was believed that, given the increasingly technical

expiioit and related particuiar units or_ topies to_ prior learnings

- This could be particularly important if the reading ability or.

learning style of students reflected a need for additional referents.

] ,§tudents,and teachers assooiated With the,braotioai nursing and
auto/truck maintenance repair programs at one postsecondary institute
in Minnesota participated in the study._  The ﬁféééﬂﬁf§§7§§§§7§§ﬁ§§§téa

in two phases: (a) planning and development; and (b) assessment and .

implementation. The investigator worked cooperatively throughout the
study with administrators and instructors to develop a graphic means
of depictiﬂk ‘program contant. As this evolved, the reading ability
and field ‘independence/dependence of stidents were assessed using the

reading scales of the California Achievement Test and the Hidden

Figures Test, respectively. Instructors utilized the whole-to-part

methodology in accordance with their personal teaching style through-
out the study.

The data related to student assessment were analyzed using

deeeriptive statisties. Correlations _based on Pearson's r and . L

regression procedures were used to determine relationships of the stu-

dent characteristics and criterion measures of achievement, retention
in program, and transfer of learning. Findings reflected the predomi-
nance of a field dependent learning style and reading ability
appropriate for grade level in most cases. Significant correlations
among the variables were not_consistent throughout the_sections

involved; reading ability and learning style showed some correspon-

dence in several sections, but no patterns emerged. Grades and
learning style were not related. Regression analysis showed a similar
lack of congruence; learning style made a significant contribution to
transfer of learning in one health section and to achievement in one
truck section. Most of the students completed the programs success-
fully, however. Instructors' perceptions of the treatment (whole-to-

part instruction) were that it did contribute to student success:

. Further study appears warranted on the ba81s of the investiga-
tion, particularly in regard to (a) alternative ways of conducting
whole-to-part instruction for students with specific learning charac-
teristics, and (b) effects that implementing a whole-to-part approach
had on staff development.
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INTRODUCTION
NATURE OF THE PROBLEM

As new technologies continue to make dramatic changes in jobs addressed by
civilian and military training programs, the systems involved appear increase
ingly more complex and overwhelming to the prospective learner. The training
process is complicated by the many different dimensions learners must consideri
these include factors such as the continual development of new applications of
tééhﬁbioﬁ?; tﬁé emergence of new concepts with related terminology and tech-

niques, and the relationship of innovations to existing approaches or con-
ditions. The rapidity 4nd scope of i:ecimoio;iéél change makes comprehending the
subject matter a constant challenge.

When confronted with this situation, students are likely to experience Gif-
knowledge sained in that program to an occupational setting: Specific units or
skills zay not be perceived as being directly related to the broad purposes of
the program or the problem=solving situations found on the job. If such
fragmentation occurs, the learner's understanding of the total program content
may be distorted. The knowledge of interrelationships which is crucial to
achievement in an instructional ‘:rogram or effective performance on a 505 may
not be adequately developed. In particular, problems that are systemic in
nature are diff‘icuii: i:o i&eiitify and resolve with any clear sense of the sub-

sequent effects.
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SIGNIFICANCE OF THE PROBLEM

Although educational programs at all levels are affected by technological
to provide timely and appropriate curricula is especially important in occupa-
tional areas that are incorporating technological advances into their service
functions. In such situations, the viability of the program depends heavily on
the ability of those invoived to assimilate and synthesize new information as it
not 1likely to be successful in accommodating the ongoing expansion of knowledge
in their field of work.

The growing diversity of the student population in vocational programs also

makes the choice of an instructional approach especially critical. An expanding

adult population will be looking toward retraining opportunities as some occupa-
tions deciine in importance and others take their place; increasing cultural ard
ethnic biﬁ;éiiSE will mean that a more heterogeneous mix of persons ﬁiii Eé
enrolling in training programs; and the expectation that a relatively low pro-
portion of total jobs will be in the highly technical, skilled occupations
suggests that competition will be keen for those few positions. Vocatianal

instructors will need-=perhaps more than ever before--instructional approaches

that are sensitive to a broad spectrum of learner characteristics.

It seemed necessary, then, given the Erowing sophistication of technology,
that students be helped to simplify the perceived complexities of various
systems. Consequently, a study was designed to develop and introduce a method
of structuring and processing content that could accomplish the goal of simpli-

fication.



PURPOSE OF THE STUDY

The major purposes of the study were to (a) develop and 1ntroduce a means bo
simplify instruction in the postsecondary vocational technical programs of prac-
tical nursing and auto/truck maintenance repair, and (b) identify related pate
terns of student achievement, retention in a program, and transier of learning.
In addiéibﬁg because it was recognized that student characteristics such as
reading ability and iééiﬁiﬁé Sﬁiié could influence the outcomes of tﬁé instruc-
tional approach used, it seemed important to determine the nature of these face
iors‘éisé. |

In order to accomplish the ﬁﬁfbbsés; the following obéectives were
addressed:

Objective 1: Are vocational students more field independent or dependent in
learning style?

Objective 2: Are vocational students above or below average in reading

ability?

Objective 3: Did the instructional approach improve student achievement and
retention in the auto maintenance repair program?

Objective 4: Did the instructional approach improve student achievement and
retention in the truck mairntenance repair program?

Objective 5: Did the instructional approach improve student achievement,

retention, and transfer of learning in the practical
nursing program?

It was expected that, if an appropriate means of simplifying instruction
were developed and utilized, more students would complete the program SuGGess-
fully, the dropout rates would be reduced, and transfer of learning would be
facilitated. It was also expected that student reading abiiity and learning
style would influence these outcomes differentially, but that these differences

would be minimized if the approach were effective:




BACKGROUND INFORMATION

Development of an instructional approach that would simplify the learning
of complex systems necessitated study of a broad base of research related to
learner characteristics and instructional approaches. It also required that a
holistic perapective be utilized so that the resulting framework would be an
open one capable of accommodating contextual change.

The following summary focuses on selected ideas from the research and
theoretical framework that contributed to the study of alternative approaches to
vocational technical instruction. General information on factors to consider
when developing instructional approaches is presented, followed by more specific
discussion of the importance of the structure of kuowledge. Learning style

_research on field independence/dependence is also reviewed and reading ability

DEVELOPING AN INSTRUCTIONAL APPROACH

attributes such as trait-treatment interaction or cognitive style. However, a
resent comprehensive review and synthesis of learning theory literature by Smith

and Currey (1983) drew extensively on the work of Cronbach & Snow (1969),

Bruner (1960, 1966), Ausubel (1963, 1964), Schwab (1964), Briggs (1967), Miiler
(1956); and others as a basis for the development of a generic concépt of
iéifﬁiﬁé. Nine ﬁiihéiﬁiéé of learning were explicated as a result: (Smith,

1983)
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1. Learners are stimulus seeking/responding individuals
without which frnstration; anxiety is eﬁpeeted.

settings.

4, Learners must encode/decode assimilated stimuli/responses with
those with which tﬁé? are already familiar,

5; tearners differ on the rate with which they can reeeive, encode/
decode and assimilate stimuli.

6. Learners have a finite limit on the number of stimuli they can
process at a time.

7 Eéééﬁéis must respond to one or a combination of three forms of

stimuli: enactive, iconic, or symbolic (written, spoken).

8. Learners can more readily encode/decode and assimilate stimulus
content with which they are already familiar.

9; Learners build their skiiis and knowiedge in a cumuiative

manner based on previously learned skills and knowledge.

The resﬁiiiné theoretical model for the design and management of technical
programs is shown in Figure 1.

Reflected is a two-part instructional system, the £irst of which emphasizes
the planning process and its components of learner readiness, structure of con=
tent, goals and objectives, and instructional sequence. The second part, that
of implementation, reflects variables related to individual learner differences
in the rate, frequency; continuity; and practice of stimulus content; and the
type and amount of reinforcement and feedback (Smith, 1983). The holistic frame-
work of the model provides a basis for understandlns the learner and for iden-
tifying instructional approaehes that would facilitate development of a
éoﬁééﬁfﬁéi structure.

Conceptual structures for any field of learning typically are built or

evolve through deduction, induction, or an interaction of the two éﬁﬁroééﬁés in
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eithér a deliberate or intuitive way. In vocational education, inductive modeis
of instruction have predominated (Smith, 1984), but there is a growing concern
that this strategy may not help learners develop unders*andins of the complex

interrelationships involved in technical content. Examination‘of learning

theory suggests that the use of deductive approaches to make the structuie of

knowledge more explicit may be more appropriate, particularly for learners wi th

certain information-processing characteristics. For example, if a structure can
be aévaiaﬁéa that is based on content with which tﬁé learner is aireaay familiar

that are subsumed in the structure may be more easily understood (Smith, 1983)

DEVELOPING A STRUCTURE OF KNOWLEDGE
In a recent discussion of the cognitive structure of technical knowledge,

(1960 1966), and curriculum and instruction theorists Schwab (1964), Lange
(1964), Scriven (1964), and Briggs (1967) have emphasized the importance of the

striucture of knowledge as a variable in instructional effectiveness. Yet rela-

tively littie attention has been glven to the implications of what misht be
included in that structure. Spencer A. Ward of the National Institute of
Education spoke to this issue in a 1984 anthology on the implications of
knowledge structure and use for synthesis and interpretation:

Past studies of knowledge utilization have paid little attention
or attention only at a superficial level, to the characteristics
of knowledge and to the cognitive processes involved in its _

synthesis and use. _Similarly, studies_of knowlcdge in cogﬁitive

science have paid little attention to the use of knowledge in

dissemination, staff development, policymaking and other pragmatic
attempts to use knowledge and improve practice (p. 11).

Ward also compared the emergence of a Structure of knowledge with the

concept of synthesis. He characterized "adequate knowledge" or "adequate

12




synthesis" according to four criteria: (a) inclusiveness; or the degree to

which significant variables and interactions are addressed so that available

data makes sense; (b) unequivocalness, or the use of terms in such & way that

equivocal meanings are avoided; (c) practicality, so that there is guidance for

practice, and (d) consensus for the purpose of acceptability and relevance. (p.
32) Activities identified as necessary to produce synthesis over time include
interaction with experts as an initial phase, study and review of literature,
deveiopment of a framework and development of detail and implication. (p. 39)
The change process was viewed by Ward as being complex, time consuming, and dif-
ficult.

Nevertheless, Smith (1983) pointed out that theorists such as Lange (1964)
and Scriven (1964) have developed structures of knowledge for mathematics, and
soclal sciences, respectively. In the vocational technical fieids, however,
few--if any--such frameworks have emerged. Smith saw the structure of knowledge
in these fields as being based primarily on task analysis (Gagne, 1964;
Christal, 1970; Fryklund, 1943)=-an inductive procedure which, while heipful in
identifying components of a particular skill or technique and in gulding
training in the performance of such a task, was viewed by Smith as being an

insufficient methodology in and of itself for comprehending the relationship of

a task to the functioning of a whole system. Instructional approaches evolving

from task analysis tend to guide learners in the performance of the simple to

The assumption that certain content is prerequisite to learning higher
order concepts seems intuitively logical and based on sound principles of

learning theory, but as Capra (1983) suggested, the worid does not exist as



separate pieces. Rather; it is a system composed of elements working in harmony
with one another. Learners who are exposed to only "pieces"==however "logical"
the sequence might be--may consequently develop a different sense of the rela-

hese were made explicit through depiction of the

tionships involved than if t
content as a structure of knowledge expected to be learned. This could be done
through the use of whole-to-part instruction, an approach which gives greater
emphasis to deduction than does task analysis.

discussed the use of task analysis as the basis for technical instruction
(part-to-whole); but fewer studies (Shoemaker, 1967; Brown, Zaynor, Berstein
and Shoemaker, 1959) have systematically examined whole=to-part instruction in

Briner, 1960, 1966; Miller, 1956; Schwab, 1964) have conducted research and
developed theories which generally support the basic idea of whole-to-part
instruction or what has becn referred to as the functional context method of
instriction. The method has been tested with the military, but it has not been
tested in vocational education:

CONSIDERING LEARNING CHARACTERISTICS

Among the many factors influencing the learning process are (a) the charac-
teristic ways that the learner perceives, processes; and uses information (i.e.,
1ééiﬁiﬁg style), and (b) the ability of the learner to comprehend the written
symbols that give meaning to language. Individual differences related to both
of these factors could be reflected in the outcomes of instruction designed to
broaden the learner's perspective by including and emphasizing the abstract
relationships of subject matter "parts." The following review describes one

dimension of learning style and discusses reading ability.

10



is but one aspect of individual differences that teachers must cbhéidé? when
planning instruction, it has attracted considerable interest on the part of
researchers since study began more than 30 years ago. Defined as "information
proeessing habits which represent the learner ] typieal fiodes of perceiving,
thinking, remembering and problem solving" (Claxton, 1978), at least nine
éﬁéﬁaétéiiétiéé of 662515196 styié; aé 1E 15 é&ﬁéiiﬁé& ééiiéa; ﬁéyé evolved.
(Messick, 1972, 1976; Kagen, 1970; Cawley, 1976) Included are dimensions such
as field independence/dependence (analytical versus global), scanning, breadth
of categordzing, conceptusl differentiation, complextty/simplicity,
reflectiveness/impuisivity, leveling/sharpening, flexibility and tolerance for
unusual experiences. Of these orientations, the articulated (or analytical)

versus the global (or relational) dimension has generated the greatest amount of
research: Cawley, et al. (1976); summarized the early findings of Kagen and his
associates in this regard:

1. There are stable individual differences in cognitive functioning.

2. There are blatant and individual differences in cognitive

products (skills) among children of adeguate I.Q. at

any one age.

3. There are qualitative differences in intellectual perform-
ances among school age children and adults who have no
organic deficit.

y, There is consistency of cognitive style across learning
situations.

5. Cognitive style is independent of iﬁééiiii&ﬁéé;

6. {titnough the tendency to analyze a stimulus into its
differentiated components increases with age, children and
adults have a clear preference hierarchy with respect
to the stimulus characteristics to which_ they initiaily

attend, that is the way in which they process information.

No matter what age, some people are splitters and some people

are lumpers.

1



7. An analytic attitude is related to Witkin's notion of field
independence; and a global-relational attitude is related to

his notion of field dependence.

8. ﬁeisﬁibnsi gﬁd;anai?tie eognitiye;styies are mutually incompatible.
When the cognitive styles used between groups and individuals
are mutually incompatible; culture conflict is said to exist.

9. Relational and anaiytic cognitive styies of cognitive

organization appear to be developed and reinforced through
socialization in shared=function or formally organized primary

groups .

10, Peopie with mixed anaiytie and relational responses have

experience in both types of primary groups.

11. cognitive style will be affected by life style change. When
the direction of change is from shared-function family membership
to formally organized friendship groups; cognitive functioning
is more like that of the polar relaticnal.

12. Research findings suggest that fieid embeddedness and a desire

for social embeddedness have reciprocal effects.

13. éééﬁiéwﬁhb know both tiéés,bf cbﬁcébtﬁai styiés,ana,éxéériéneé
membership in both shared-function and formal primary groups

and make a choice of preferred style have mixed or conflicting
skilis. (pp- 102-3)

This Eéiéébiﬁéi factor is reflected in the dééﬁéé to which an individual's ﬁei-
ceptions are influenced by a context or surrounding field. If perceptions are
highly influenced the person is said to be field dependent if they are rela-
Eiiéiy ﬁﬁiﬁ?iﬁéﬁéé&; the ﬁebséﬁ is described as fieid iﬁ&éﬁéﬁaeﬁi; Fiﬁ&ihés

associated with research on FI-FD have been noted by Daines (1977).

1.,,Behaviora1 differences. The behavioral differenees in FI-FD

which reflect personality have. “been_ studied by Witkin (1972,_1977).

Field dependent persons tend to be more easily influenced than FI
persons by the opinions of authority figures or role models, and rely
heavily on the opinions of others in their definition of self. -
Likewise, they appear to be more sSensitive to the interactions. betwaen

individuals in their envircnment. Because of this they remember more

clearly than FI persons those messages which have a high social content.
They are affected to a greater degree by praise or criticism. Their
social skills are usually highly developed, and consequently they often

12
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become involved in occupations that require interactions with people.

Field dependent persons find it more difficult to make choices. regardiné

occupations than those who are FI; and tend to move from analytically

oriented; less social vocations to those where they can work with and

for people.

In contrast, FI individuals make career choiees earlier in 1ife,
and change these choices less often, than do the FD. Field independent

persons favor the less Ssocial, analytically oriented vocations such as

science, mathematics; or_technology; although they can be found in

the analytical components of most vocations. Once an occupational -

choice is made by an FI individual, it is rarely changed.  In addition,
FI persons appear to be more self“referent _they seem to have 2 _greater
sense of separate identity -as shown by the stability of their responses

when asked-to give-a self description related to four situations

(Wi*kin, 1972; 1973, p. 28; and Messick, 1972, p. 107).

o Certain faetors of interests and attitudes have been aligned

nith FI-FD. After completing studies of engineering students, Arbuthnot
and Gruenfeld (1969) contended that educational-vocational interest
can be predicted by FI-FD as measured by the RFT. Victor (1976).

examined prospective teachers of emotionally disturbed chiidren to

ascertain their judgments of professional competence and interpersonal-

social factors of their peers. It was found that teachers who were

both FD and dogmatic (relatively closed to new ideas) tended to be
viewed as less professionally competent.

i} The tendency to be FI or FD has implications for mentai heaith,

for while Messick (1972) pointed out that no general relationships have

been found between an individual's cognitive style and his/her socio-

emotional adjustment or mental health (p. 107), Witkin believed
that FI is the cognitive component of a deeply engrained personaiity,” o
syndrome (Kogan, 1972). His studies of_ the form of the defense mechanisms

of pathology show_that there. isfa variance on these factors according
to the cognitive style of the individual. Articulated (FI) persons

tend to inteilectualize or isolate as defenses, and their pathologies
usually involve overcontrol or delusions. Global (FD) subjects are

more likely to deny or repress; and their pathology is expressed through

dependence and related psychosomatic illness as well as hallucinations

(Messick, 1972). .Thus, the impact of any particular style extends to

the realm of personality and colors one's perception of life experiences.

2. Relationship to ability., The relaaionship of EI-ED to intel-

ligence remains unclear, although it appears that in those areas which

are_influenced by one's ability to isolate items in context, there is a

substantial overlapping with the factor as measured by traditional

aptitude tests. In Kogan's summary of the work of several investigators
on this issue (1972, pp. 250=1), a significant relationship between FI
and,general,intelligeneemwas noted. Particularly; correlations among
analytic style-and mathematical abilities are described. Witkin ==
believed that FI-FD exists apart from general intelligence, and that any

correlation with verbal comprehension mathematical or spatial skills

13
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only. indieates the degree to. which an individual'B Styie permits him
or_her to overcome embeddedness:. XOBan proposed that it is a spatial

property; rather_than analytical_ ofientatioﬂ, ‘that - OVerlaps the above

components of intelligence. Thus, 3R FI indiﬁidual Could have an
advantage when working with tasks feQuiring analytical apility, but

this does not necessarily indicate 2 Superiority in generai intelligence.
This is illustrated by Witkin's st¥d¥ of petarded “Alldren in 60-80

I.Q. range who were shown to be onl}Y siigntly beloW the average of

their age in Eﬁéi?ﬁié&i abiltities.

. _If general intelligence is viei'ed as being potédtial adaptability .
to the environment, it can be argu®d that the advahtage of one particujar
style over ‘the other depends on it? ‘hitebiiity for-a given situation. For
example; the FD individual might pave greater. diffi culty in driving an auto-
mobile through a heavy flow of traffie when multi-laNes and interchanges are

involved, but yet be very competen in upderstandif8 and pacifying an irate
customer in a supermarket on a busy. Pternoon. The FI individual might
function superbly when confronting 2 jincome tax form, but be less patient
in a committee meeting that was ru® Semocraticallys

3. Béiétionshig tegachievemenﬁ' _achievement is associated with

both FI and FD cognitive styles, bWl the orienta@iOn Varies for each;

it also appears that the degree to-"ch an individual possesses other

cognitive factors which interact with style is an i®Poptant in-
fluence. Witkin (1972), in integr8®ng the results Of numerous - -
studies which show the relationshiP Of FI.FD to high ‘achieving students
in either a particular subject or iP & designated PrOfessional area,

and to persons_already working in. P’Q?essions reported that FI indi-

viduals tend to be found in analyti Cal_skilled arédS such as engineering,

mathematics, mechanics, etc. Field depénaént 1ndividuals are more

skills such as teaching, social wor ‘; etc. Of the Swo styles, FI .
is the most versatile in that FI pé¥SOps can be suCCessfyl in typically

FD-oriented occupations, whereas t1® Feverse is not trye,

Certain eombinations of cognitive style and vefbal comprehension
result in patterns which can also P’°Ject individual apjlity and
functioning. The notation that cul®Wally deprived-ingividuals often

have a "cognitive spiit" composed of Fb and low verbal comprehension

suggests that a synergistic effegywmikﬁt result frof-varjous combin-.
ations that could relate to aehievemeht (Witkin, 1972; pp. 10=15). This
also could perhaps explain apparent Sontradictions "hieh are manifest

when an individual selects an anayt °&1 aspect of 3 typically FD

occupation such as psychology, or vi©®e® yersa.

4. Sex differences: Whether. or. het consistenc Sex differences
exist for a particular cognitive st¥1® regpains uncleéar, cognitive
style development is related to socl IiZEtion -a process yhich may be
different for girls or boys. witktn (1972, 1977) 25Septed that sex.

differences in FI-FD are evident, PY% other reports- aPe inconsistent.

The disagreement could stem from er aq cultural factors such as differ-

ent expectations and opportunities for pajes than females, and from

dirfferent child-rearing practices. “itkin's studie€s have reported
14
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a greater tendency toward FD in ‘females than in males despite

cultural differences, a conclusion similar to the findings of Kagan,
Moss and Sigel (1970, pp. 73-124) in their investigations of.

analytic-descriptive; inferential-categorical, and reiational con-

ceptual _styles. These orientations appear to be somewhat similar to

Witkin's FI-FD; in the sense that they differentiate degrees of
analytical abiiity. In looking at the greater variability of responses

for females, Kagan, et al also found that girls teud to give fewer
analytic responses than boys.

Measurement of FI-FD is accomplished through assessing either an individ-
ual's ability to (a) position a rod within a luminous frame while seated in a
darkened room (Rod and Frame Test-RFT), (b) position one's body in a chair
within an environment that tilts (Body Adjustment Test-BAT) or (c) locate a
simple figure within a more complex figure (Embedded Figures Test-EFT).
Responses indicate the degree to which an individual may be more FI or FD, since
the dimension 15 conceptualized as belng bipoiar; om a continuum: :imong the
variations of the above test is the Hidden Figures Test (HFT-form Cf-1),
relatively difficult paper and pencil instrument orisinaiiy deveioped by French,
Ekstrom and Price (1963) and later revised (Exstrom, French Harmond Derman,
1976). Initially the test was designed for use with subjects in the 6th through
the 16th grades, but the revision is for grades 8 throush 16. The task for each
item is to idéﬁtif? Which one of five simple figures is hidden or embedded
within a complex pattern. In addition to illustrated examples, there are two
parts to the timed test, each with 16 items, the subJect is allowed 10 minutes
to complete each part.

The HFT purports to measure flexibility of closure, a factor which is
defined as "the ability to hold a given visual percept or configuration in mind
50 as to disembed it from other well defined perceptual material® (Ekstrom, et
al, i°7é; p. 19). A. ough it is questionable whether or not fiéxibiiity of

closure and FI-FD are identical constructs, these measures are increasingiy used

15
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by investigators of FI-FD due to an apparent relationship demonstrated in

research. For example, the HFT has been shown to be related to individual
peformance on the EFT or the RFT. Weissenberg (1973) reported an approximate
median correlation coefficient of .51 when used with a variety of populations.
Greater relationships were evident when males were the subjects: Despite the
fact that the population included more groups of males than females and that the
correlation coefficient was particularly low for one of the two female groups,
Weissenberg concluded that "...given limitations of time and money and the need
to test large number of Ss at one time, the HFT, Cf-1 appears to be a reasonably
efficient and effective instrument" (p. 462).

Norms for the HFT, Cf-1 are based on an unpublished study of 300 males and
330 females in the 1lth and 12th grades. The data are shown below as published
by the Educational Testing Service (Ekstrom, et al., 1976, p. 11).
Mean sib: Reliability Sample
15.8 7.4 .82 males

14.2 6.6 .80 females

Data compiled by other investigators reflects variances in administrative proce-
dures. Davis (1967) found a range of 1.00-37.00 using a correction factor for

scoring; and determined the mean for 310 male high school seniors to be 18:59
when subjects were allotted 15 minutes to complete each part. Frederick (1968)
used Part I of the HFT to study 256 sixth, eighth, and temth graders. Twelve
minutes were allowed for completion, and work on each item was paced. Scores

showed a mean of 5.75 with a standard deviation of 2.60. Hoyt's reliability was

.496. Persons who Scored 6 or above were considered to be significantly

analytical. Welssenberg cites data compiled by Gruenfeld (unpublished study,
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1972, cited in Weissenberg, 1973, p. 462) which indicated that individuals who
have a total score of 15 or above on the HFT Cf-1 invariably are scored as FI on
the RFT: It was also noted that the reverse is not true, for individuals

rated FI on the RFT do not always score on the HFT.

Reading Ability. one of the most frequentiy used and accepted forms
of presenting stimulus content to learners is through symbols or language,
i.e, the written word: Textbooks; manuals, charts and graphs are comimon

resources in technical programs. However, in order for symbolic stimuli to

assimilate them in a meaningful way. If these processes are disrupted, the
information will not be retained and made available for use in subsequent
learning tasks. Holland and Kogasigawa (1980) have credited the "vastly
superior variability and flexibility of human behavior® as compared to

the behavior of other species to the ability to acquire symbolic representations
of external events (p: 378). Once these symbolic representations are developed,
they become major factors in areas of Functioniﬁé such as perceptions,

problem solving, and motivation. Consequently, the degree to which they are

valuable to an individusl depends on their accuracy and the efficiency with
which they are developed: Studies of success in problem solving have
consistently shown that a key factor is the ability of the learnsr to decode
the language in which a problem is stated (Hudgins, 1977, pp: 243).

Assessment of reading prowess can be accomplished through the completion of
various standardized instruments. One extensively used measure is the réédihé
comporent of the California Achievement Tests (CAT). The CAT was first devei-
oped in 1934 and most recently revised in 1977. Forms are available which

measure achievement of students in reading, mathematics, spelling, and language
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from kindergarten through twelfth grade. Two tests are included in the CAT'S
content area of reading: vocabulary and comprehension. The vocabulary test con-

tains 30 items. Students are asked to identify simiiar meanings, opposite
meanings, and the meaning of multimeaning words according to context. The
comprehiension test contains 0 items requiring the reading of a variety of
material to measure skills in literal, interpretive, and critical comprehension.
Ten minutes is allowed for the completion of the first test (vocabulary) and 35
for the second (comprehension). Norms are available for converting a raw score
to grade equivalent, scale score, percentile rank, and stanine. For example, a

11.0 (Form D).

SUMMARY
The preceding discussion briefly reviewed several aspects that were
foundational to the study of whole-to-part instruction in vocational technical
programs: factors that influence learning and two special cases of learner
characteristics==learning style and reading ability. The importance of a struc-
ture of knowledge was specifically addressed as it relates to learning technical

content.
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RATIONALE

The review of research related to the importance of a structure of know=
ledge suggested that an explicit frame of reference would aid in the conceptual
development of the learner. Therefore, a whole-to-part instructional approach
supplemented with detailed task analysis appeared to offer a possible solution
to the problem of simplifying technical complexities in the content of post-
secondary training programs. In this approach, each componeat part of a Sombent
area is systémiticéii? described as it relates to the overall conceptual struc—
ture. Basically deductive in nature, whole-to-part teaching gives the learner
an opportunity to gain a sense of the scope and relationships involved in the
"ghole” before moving to detaiiédg more in-depth study of a ii&éi;" It also
permits the abstraction of content to general levels that are more likely to be
ramiliar to the learner, thus providing a bridge from the known to the unkiown.

A basic premise of the study, therefors, was that utilizing a whole-to-part
framework could have the effect of simplifying the complex conceptual structure
underlying the program for the student. The following assumptions provided a
theoretical foundation for the research:

1. I:div:guals have some finite number of concepts that they can remember

at a me.

2. Each subject matter field has an implicit structure of skills and

knowledge which can be made graphically explicit to iearners.

3. ﬂaking the Struetﬂiéé of knowledge explicit to learners makes learning
"look" easier.

i, Explicit structurEs of knowledge facilitate initial learning, reten-
tion, and transfer.

PANY)
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5. The process of encoding, decoding, and assimilating tasks and
knowledges is facilitated by providing a structure of task.knowledges
functionally related to some total system of component.

6. The structure of knowledge enhances learner readiness and ease of

understanding.
7. The structure of a discipline/field can be translated into goals and

objectives and placed into a hierarchical sequence for instruction.

whether the structure used in organizing the content would be particularly
important to learners who characteristically experience and process information
in certain ways. fra’f éﬁpié; ?iéi& iﬁééﬁéﬁaéﬁﬁ and field dependent students
learning situation. It seemed possible that an individuai might develop the
competence needed to accomplish a given task, yet not be able to éomprehend the
relationship of that task to the functioning of a whole system or to a similar
one. Because of this possibility, task analysis was viewed as a necessary, but
insufficient methodology for designing the technical instruction of relatively
naive learners first emrolling in a training program. In fact, it was believed
that presenting each task within a technical field separately to the 1earner
without making the larger, more subsuming context of the total system explicit
could be counterproductive £o effective technical instruction. What appeared to
be needed was a systematic way in which content in various technical train‘ng
programs could be graphically sb?ﬁcﬁﬁbéd so that it could (a) become more famil~
iar to the learner and (b) be more easily related to the larger system or
structure. Theoretically this would enhance the process of encoding, decoding,
and assimiiatiné new material tasks with those learned previously; as well as

facilitate initial learning, retention in the programs, and transferability of

skills and knowledges.

M
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POPULATION SAMPLE

The population for this pilot study consisted of students and teac 3rs par-
ticipating in three programs at one postsecondary area vocational technical
institute in Southern Minnesota. A purposive selection of programs at that
location was made to assure contrast of subject matter and to maximize possible
differences in the characteristics of students. Included wers two S8ctichs of
practical nursing, two of truck mechanies, and four of auto maintenance and
repair. Table 1 reports the distribution of participants in the various

Table 1

Programs, Teachers, and Students Who Participated Throughout the Study

Program and ) - S
Group Number Teachers (N) Students (N)

Health (1) 7 29
Health (2) M 18
Truck (3) : 20
Truck (4) 1 1
Auto (5) 1 19
Auto (6) 1 19
Auto (7) 1 18
Auto (8) 1 17

Total 13 151

All students and teachers within the programs agreed to participate in the

study. Thirteen teachers were involved. Data reflecting the characteristics



and achievement of 151 students from throughout the eight sections were ineluded

in the final analysis of the study:

PROCEDURES
The study was conducted in two major phases: (a) planning and development

was to work cooperatively with administrators and instructors to accomplish the
project goals. It was recognized that the process of conceptualizing--or recon-
ceptualizing--the content structure of a program would require extensive examina-
tion, clarification, reflection, and consensus on the part of all concerned.
Because of this need, it was also recognized that flexibility would be important
to the completion of the project. It would be difficult to predict; for
dures. The unique contribiutions and styles of the instructors involved were
accepted as part of the framework of the study:

During the first phase, the investigator met with the administrators and
instructors of these vocational programs to discuss the purpose of the research

project and the characteristics of whole-to-part instruction: Subsequent
Eééiiﬁéé were held with participating staff to identify relevant content for
each subject area, and to seek input and advice regarding ways that the tech-
nical content, goals and objectives might be graphically conceptualized and
displayed to students. The latter aspect was critical because a chart or graph
format was determined to be the way that the conceptual structure would be
communicated to students. The investigator's role in the construction of the
charts was to assist in the clarification of meaning and organization of the

categories or topics named. Responsibility for final preparation of the charts



was also assumed by the investigator.

The procedure resulted in the develoment of one large 2’ X 3' chart
depicting the content of the truck and auto programs, and a series of six
2' x 3' charts with similar information for the health program. The charts were

subject to ongoing review and critique by the staff involved. The charts,

together with their use in the classroom, constituted the treatment in the three
respective programs. Appendix A includes the charts developed throughout the
Siudy.

The second phase began with the assessment of the student characteristics
of reading ability and field independence/dependence. This was accomplished by
administering the reading scales of the California Achievement Test, Level i§;
Form D, and the Hidden Figures Test--Cf-1. Both instruments were completed by
students in group testing situations and administered according to publishers'
was later provided to instructors; and through them to théir students as
requested. Scores on the HFT were not disseminated, however, since the instru-
ment was not designed for counseling purposes.

Implementation of whole-to-part instruction also ensued at this time:
Students in the health occupations program and the truck and auto mechanics

program were given 83" x 11" copies of the larger charts to use as references

5? the three programs as a visual reminder to students. The iﬁéiiﬁéﬁbis were
encouraged to refer to them regularly in their lectures or discussions with stu-

dents, but they were not required to follow a specified procedure in their use.

Throughout the semester of implementation, the investigator was available for

consultation as necessary. Several meetings were held with participating staff
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to communicate and interpret test results, review content of the charts, and
address problems or questions.
DATA ANALYSIS

The developmental nature of the study indicated a need for descriptive data

that could serve as baseline information for more in-depth research. Because
the population consisted of intact groups of students who were not randomly
selected, a modified iﬁiéi-éiﬁé&iﬁéﬁﬁ&i covariance design guided the

data collection and analysis in the study so that individual learner differences
could be potentially controlled. The covariates were the reading test scores on
. the California Achievement Tests and the scores on the Hidden Figures Test.
Criterion measures were (a) final grades in the respective programs, (b) number
of students dropping the program, and (c) test of transfer for students in the
health program. No comparable test of transfer was avallable for students in
the truck or auto mechanics program. Table 2 shows the design matrix

illustrating the relationship of the covariates and criterion measures.

Table 2

Research Design

__Health _Truek Auto :
S EE) (3) (%) (5) (6) (7 (8)

California - Yt Y1 VAN 4 IS S TS 4 IS S I 4

Reading Test - 7
. .and Y2 12

Hidden Figures 7 7 7 7 7 7 7 ,,
Achievement

Transfer

Retention Rate

Y
2
Y3

,:\'j B
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Descriptive data were gathered on each of the variables. Simple frequency

distributions were used to describe the field independence-dependence charac-
teristics of students, reading scores were interpreted as grade equivalencies,
of iéiiﬁiﬁé; and retention in the program were the bases for determining e&e
relationships influencing performance in the programs. Multiple regression as
applied by the SPSS statistical program was used to analyze the contributions
made by each variable.

- SUMMAR

Students and teachers associated with the practical nursing and auto/truck
maintenance repair programs at one postsecondary institute in Minnesota par=
ticipated in the study. Procedures were conducted in two phases: (a) planning
investigator worked cooperatively with administrators and teachers to depict
program content in the form of a chart and plan its use; in the second phase,
the resding ability and field independence/dependence of stidents were assessed
using the California Achievement Test and the Hidden Figures Test. Data related
to student characteristics were analyzed using descriptive statistics.
Correlation and regression procedures were used to determine relationships

among the variables.
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Chapter IV.

FINDINGS AND CONCLUSIONS
The purpose of the study which was addressed by data collection and sta-

tistical analysis concerned the identification of patterns of student achieve-
ment, retention in a program, and transfer of learning; and the study of ways in
which these patterns were influenced by or related to a rield independent or
field dependent learning style and reading ability. The means and standard
deviations of learning style, reading ability, and achievement are discussed in
this section, followed by a summary of findings related specifically to the
bbiéétives. Conclusions associated with each of the findings are also dis-

éusseda

CHARACTERISTICS OF THE GROUPS
Descriptive data concerning the characteristics of the students in each
section were gathered for the independent variables and the achievement measure
of grades in the course. These are displayed in Table 3. Table 3 illustrates
that each of the sections in all programs compiled a mean score above the
possible midpoint of the vocabulary test, achieving the mean of at least 17.26
on a 30 poinﬁ scale. Comprehension score means ranged from 21.16 to é§;6i of a

possible 40 points, with total reading score means moving from a low of 39.0 to

52,94 of 70 points. On the Hidden Figures Test, performance was lowest on Part
I, with scores aVeraginé from 2.48 to 5.36; averages increased in all sections
on the second part; with the low-high range being 3.69 to 7.78. ALl total HFT
averages were within the range of field dependence as determined by a score
under 15, but at least three sections were of reiatiiéiy low field dependence.

Achievement measures were not comparabie across program areas, but four to five
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point differences emerged within programs.

When the data related to individual sections within the three programs were
examined, variations in characteristics were evident: For example, the two
health program sections had the highest mean scores in vocabulary and total
reading score on the California Achievement féSti both were ranked in the top
three on the comprehension test. On the other hand, one of the health sections
had the lowest mean on the Hidden Figures Test, signifying that this was the
most field dependent group. The other health section was somewhat less so, but
still highly field dependent. The reading ability of studerts in the two truck
sectious showed more contrast, with one section ranking third in total reading
score (second in comprehension) and the other ranking sixth. In both cases,
performance on the comprehension test was higher than on the vocabulary portion:

The auto program sections reflested the greatest differences: two sections

field dependence. The other two showed mid-ranges (ranking of fourth and fifth)
in total reading score; the section ranking fourth was the second highest in
field independence and the other could be described as mid-range Within the
total program.

Although distinctions were not made in the analysis, part of the variabi-
1ity in the auto section scores could be attributed to the proportion of Sti-
dents who--because they were part of a group of refugees just beginning to be
familiar with the language and educational systéﬁ:;exﬁériéﬁcéa difficulty with
the CAT. Perceptual ability, rather than language, was the focus of the HFT.
The instrument used figure grounds as a basis for testing; so bias was more

likely to have been reduced on the assessment of learning style. Given the
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student characteristics described above, however, instructors of the various
sections would face somewhat different challenges in implementing a whole-to-
part instructional approach.

The most homogeneous group insofar as reading ability was concerned was the
class designated health (2), and the most heterogeneous were two sections in
the auto program (6 and 7). Likewise, truck (3) was the mest homogsneous in
learning style, and auto (6) the most heterogeneous. Auto (6) was the most

variabie-

FINDINGS ASSOCIATED WITH THE OBJECTIVES
Pive objectives formulated as questions addressed the purpose of the study.
The findings and conclusions associated with each of the objectives are reported
below.
Objoctive 1: Are vocational students more field dependent or

independent in learning style?

According to the performance of students on the Hidden Figures Test, the
ﬁjofity were identified as field dependent learners. Of the 151 students par-
ticipating in the final analysis, 34 were described as field independent. Most
were field dependent in learning style; although the scores reflected moderate
to low ranges of field dependence for many of the students. This indicates that
a substantial number of the partizipants were in the range of FI-FD that is most

problemmatic in terms of predicting subsequent effects. For example, this range
could embody a flexibility of style that is different than that of moré axtreme
orientations. It is of interest, too, that all Sections increased their mean

performance between Part I and II of the HFT. In making determinations of



teaching style, a conservative standard was used in designating a particular
score (in this case, 15 of a possible 32 points) as the basis for differen-
tiating between the bipolar characteristics of FI-FD.

The range of HFT scores for each section is illustrated in Table 4.

Conclusions drawn from the literature in FI-FD indicate that field indepen-
dent learners tend to need less structure and are able to develop their own
psychological structure of knowledge with relatively few guides or aids. On the
other hand; field dependent learners tend to need more structure because they
structure, goals, and objectives of instruction need to be made more explicit
for them. Since most students tested were field dependent learners, the use of
the reconceptualized, highly structured diagrams was determined to be an
appropriate treatment to help develop and integrate an understanding of the con=
tent of their bésbéctiie technical program.

Objective 2: Are vocational students above or below average in terms of

reading ability?
The reading sections of the California Achiavement Test were administered
to the students to ascertain status of reading ability. Scores were then
interpreted as grade equivalencies using the Norms tables provided by the
publisher. Table 5 illustrates the performance of each section of students on

the CAT using a frequency distribution relative to grade level.

A majority of students tested at the 12:0 grade reading level or above.
Only a few students were below grade 10 and of those who were, most were indivi-
duals who had ‘difficulty reading and speaking the English language. On this

basis, it would not be expected that comprehension or vocabulary problems would

affect the learning of most of the students continuing in the program.
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Table 5
Frequency Distribution of €AT Scores Related to Grade Equivalencies by Program
reg

Grade  Health Health Truck Truck Auto  Auto  Auto  Auto
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Objective 3: Was the treatment offective in improving achievement and
retention in the auto mechanics progam?

Objective 4: Was the treatment effective in improving achievement and
retention in the truck program?

Objective 5: Was the treatment effective in improving the achievement,
transfer of learniug, and retention in the health program?

The assessment of treatment effectiveness was bascd on three factors:

student achievement, transfer of learning, and retention in the program.
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However, the data collected regarding these factors varied somewhat through-

out the programs because of the distinctive nature of the subject matter,
differences in the structire of the programs, and availability of convenient
measures. Achievement measurements were based on grades of the students as
these were described in Table 3. Transfer of Learning was assessed only for
students in the health programs; here the measire used was performance on a form
of the State Board Examination published by the National League for Nursing and
administered by the program instructors. Comparable measures were not available

for the other program areas. Retention in the program determinations were based

on information provided by the instructors in the program, data which also
reflected failures and transfers as well as dropouts.

Of the three measures, the retention data was most difficult to assess.
Table 6 describes roughly the configuration of program attrition as reported.

It should be noted, however, that the sections are not necessarily comparable.

A summary of the retention data shows that 47 students were enrolled in the
health program. Of this group, four failed the program. In addition, 21 others
had withdrawn earlier for personal reasons not related to the program (e.g.,
change of career goal, drugs, marriage, etc.). Thirty=two students enrolled in
the truck program; four dropped out or transferred before completing it. The
auto mechanics program had 73 students, of which ten dropped or transferred.
Only one student failed the program.
among the variables. Table 7 summarizes the statistically significant rela-

tionships identified among the variables studied for specific sections. In

addition to those listed, expected relationships between test components

(e.g., vocabulary, comprehension, and total reading score; HFT-1, HFT-2, and
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HFT-Totai) emerged--these reflected the internal consistency of the instruments.
A complete bébéif of these analyses is included in Appendix B.
Table 6

Retention in the Program Estimates

| Report. dropouts,
Program failuresgand,transfers
Heaith (1) 4
Bealth (2) 21a
Truck (3) 4
Truck (4) 0
Auto (5) 2
hito (6) 3
Auto (7) 1
Auto (8) 4
'Thisfge{%gcgsfgtggiggggifromf;hgf?ggiggigsfenroilment
of that group of students. The dropouts resulted from

personal problems and career change. Eighteen members
continued in the advanced class.

As shown in Table 7, significant relationships of the variabies did not
emerge consistently across sections: In sections (6) and (8), which were both
auto mechanics classes, and in section (4), a truck mechanics class, field inde-
pendent learning style and reading ability were moderatsly related. Section

(35; also an auto class, showed a relationship between field dependence and

réé&ih& ébiiity. Grades; the measure of achievement, were not related to

or both in three sections [(5), (7), (8)]. An exception was truck section (4);
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here there was a moderately strong negative relationship. There were no signif-

fcant relationships between the HFT-scores and grades.

Table 7

Significant Correlations of Test Scores as Reiated to P

rogram S

ectionsd

HFT=1 HFT=2
Vocabulary (1) .3956% (1) .u2u5e
(3) -.4lgg#
(8) .7278%%%  (8) ,6296%%

Comprehension (1) .3u4ge (1) .4593%+
(4) .7693%ns (6) .4078%
(8) .6T21%

Reading Total (3) -.4108#% (6) .U236%
(4) .6973%% (8) .5260%

(8) .7338%ss

Grades

(Achievement)

_#,05 level of significance
_#8 01 level of significance

a8 Numbers in parenthesis refer to program section.
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HFT-Total

(8)

(6)
(6)

(6)
(8)

.Tishens

. looy#
.4106%

L4106
681788

Grades
(7) <5926
(8) .4321%

(4) -.5312%
(5) .3897%
(7) -4ou1#

(7) .5551%%



Regression analysis also revealed few notable findings. Appendix C con-
tains data showing the proportion of variance accounted for using full and
restricted restricted regression models for each of the sections. A summary of
the significant findings from this analysis is reported in Table 8.

Table 8

Significant Findin33° Proportion of Variance Accounted for Using Full and

Restricted Regression Models

Progran A2 Full Hodel R2 Reduced Model  Criterion F
Health (1) .655 .392 (HFT-1) Transfer 3.287%
Truck (4) .923 .655 (HFT-1) Grades 8.09%%

’*(u 17)=2, 96
”F 95(3 7)=4.35

In the health program, contributions of voeebuiary, comprehension, and
field dependence toward student achievement, retention in the program, and
transfer of learning were examined. Table 8 shows that of these factors; caly

learning style made a significant imnaéﬁ and this was the case in one section
ofily. Transfer of learning was not a variable in the analysis of the auto and
truck sestions. On the other criteria, learning style influenced grades in one
truck section. No one factor accounted for variance in grades or retention in
the auto program.

saaaasa clear béﬁienns of inter-variable reiationships did ho; éﬁébge
tified in two cases only, it is not possible to estabiish conclusive linkages
between the whole=to=part instructional treatment and the measures of achieve-

ment, retention, and transfer used in this pilot study. Reading ability and
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learning style were reflected in some of the outcomes, yet because the great
majority of students completed the programs successfully (only five of this
group failed) the treatment could be assumed to be effective. In the truck and
instructional approach and in the case of the truck program, attributed the high
retention rate to the use of the charts. On this basis, further study appears
warranted.
SUMMARY

Analysis of the data on student characteristics of reading ability and

learning style indicated that students in the practical nursing and auto/truck

zaintenance programs were primarily field dependent in learning style and that

most were capable of reading at grade level 12. Significant rolationships among
the variables of learning style, reading ability, achievement, retention in the
program or transfer of learning did not emerge consistently throughout the
sections, although reading ability and learning style did show some correspon-
dence: Grades and learning style were not related. Regression analysis was

similarly inconclusive. Most of the students completed the programs success-
fully, however, and instructors indicated that in their view this success was

facilitated by the instructional approach.
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77¢3fiaiﬁﬁﬁf‘1

IMP lJ(:INTT()IISi
Tﬁé étudi of ﬁﬁéiéztézpart instruction in this research suggésted several

research and staff deveiopment; In the area of additional r research questions

such as the following warrant further study:

1. Wnat other ways of communicating whole-to-part relationships
Would be effective, and to what degree?

2. What specific uses of ﬁnoié-to-ﬁart frameworks are most effective?
Should teachers use a conceptual model at a particular point in an
instructional strategy, and what factors should be cousidered when
determining their use?

3. What differencés in opportunities exist when the individual charac-
teristics of learners are considered in the use of the framework? For
example; if instruction emphasizes whole-to-part relationships in a cer-
tain wa§ for field dependent iearners, how does it affect the achieve-
effective when reading skiils are adequate, what happens to individual
learners whose skills are not fully deveioped?

Also, the particular characteristics of field dependence iﬁﬁiy a
different response in cooperative, individualistic, or competitive
situations. How do these instructional variables influerice the achieve-
mient, retention, and transfer of learning of fisld independent or field

dependent students in technical vocational programs?
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At what degree of field independence or dependence does an

individual present a different challenge to an instructor using whole-
to=part methodologies? Is there a range wherein one's flexibility of
strategy is maximized? What specific techniques in whole-to-part
approaches are most appropriate for field dependent students in voca-
tional programs? What techniques ari most appropriate for those who are
in the mid-ranges of field dependence or independence?

in what ways can cultural differences be accommodated by whole-to-
part instruction?

4. What corresponding characteristics of teachers influence the instruc-
tional situation? Does the field independence-field dependence of
teachers influence their use of media such as a chart when utilizing
whole-to-part approaches to learning?

The study was not primarily concerned with questions related to staff devel-

opment, but since one of the purposes of the study concerned the simplification
of iﬁsﬁrﬁéfioﬁ; iﬁpiiééﬁibhé can also be drawn in this area as a result of
working with the participating instructors:

i. The research and development process provided opportunities for staff to
discuss the ébhééphibﬁ? they held of their respective content areas,; and
to explore various ways of describing the structure to students. This
helpful to the inStructors as well as the students, for it made explicit
the necessity of coordinating their approaches to communicating the
intents of the program. It also helped them identify "gaps" or
Woverlaps," as well as problem areas where student learning could be

facilitated in different ways.

¥« ol
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2. Undertaking a task as difficult as conceptual analysis of program con-
tent is a challenging intellectual and professional undertaking. It can
be as frustrating as it is rewarding. Nevertheless, the process
appeared to encourage collegiality and to result in renewed interest in
the program. Different uses for the whole-to-part orientation began to
emerge as the use of the chart as a discussion tool for purposes such as
recrultment, guidance, placement; and evaluation were identified. For
example, in the auto and truck programs different career paths could be
traced that would clearly reflect a particular depth and breadth of

prépﬁfatién;

3. The study also appeared to stimulate interest in student characteristics
such as learning style or competence in basic skiils. The feasibility
of further assessment and study of these factors was considered so that
the instructional approach might be adapted as necessary in the future.

Klthough the study was essentially introductory in nature, the impiications
that emerged for further research and staff development were interssting ones.

Comparative data is needed to provide a verification of the assessments, and the

long-tern implications of staff involvement in a project such as this need to be

examined.
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APPENDIX A:
CHARTS FOR WHOLE-TO-PART INSTRUCTION
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Relationship of Grades and Specific
Componient Test Scores by Program

A Rt i

N
¥

giiagiéa N Vocabilary Comprehension  feading Total  HFT-1  HF0-2  HF-Toal
i) 3 g6 e

W@ 6. 07 RN

ik (3) 2 080 1205 078 Wp 30
F U ST I T
We G W - g a0 a8 G
(6 1 e 060 R
o () B g S s

Mo (8) 1 L 3186 3904 A2 038 .03
¥ Significant at ;05
W Significant at 01
¥ Significant at 001

b4




APPENDIX C:

“PESSION ANALYSES

61

85




 Troportion of Variance Accounted for Using -
Full and Restricted Regression Models for Health (1) Progran

ik R o » =

Pull Model 067 761 655

Reduced Hodel-- | .066 |.001 {.006 (.71 [.ou6 |.785 [.605 |.050 |.625
Vocabulary

Reduced Model-=- |.037 |.030 |.200 |.761 |.000 |.000 |.650 |.005 {.050
Comprehension

. el . ﬁ . o - . '
Reduced Model ~ | .07 [.o00 [.o00 [, |01z | |32 |.263 3.z>a'/‘jl
HFT-1

Reduced Nodel == | .037 030 | .200 52 |9 |25 |65 |ai0 |03
HFT<2

General Equation ¥ = & + by voc + by conp + by HFT-1 + by HFT-2
(Vs

’95(4,1?)52;96

N2
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_ Propartion of Variance Accounted for Using
Full and Restricted Regression Models for Health (2) Program

IR - Criteria

Full Hodel 427 43

Reduced Model= | 426 | .01 | .0 361 | |30
- Vooabulary

Hoduced Hodels= |1 | L0t | L1212 3t | .008 | 013
Comprehension
Bedioed Model - | .19 | 218 | 2,106 398 [ .01 |20

HP1-

Reduced Model -~ {.172 | .25 |1.931 313 |66 | .38
HFT=2

e e em——— e c—

General Equation J 28 + By Vo¢ + by conp + b HFT=1 + by HF1<2

& Since there were no drops or failures, there was no variance to be reported.
o4, 123,26

HP5(3, 13)s3.4
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__Proportisn of Variance Accounted For Using

Full and Restricted Regression Models for Truck Repair (3) Program

Criteria

Grades - . | Retemtion |

) R’é 1 775#627 —E*fi JLi, —prp - E’*

Full Model .2u3 .248

Reduced Model-- .236 | .007 |.o37r ¥.199 |.otg | .260
Vocabulary

Reduced Model-- .77 | .066 |.351 |.233 |.015 |.o79
Comprehension

Reduced Model —- 090 .55 {.813 |.209 |.039 |.z207
HFT-1

Reduced Model -- 241 .002 {.010 |.078 |.:170 | .904
HFT-2

i voc + by comp + 53 HFT=1 + by HFT-2

9"
(Y
+
(<4

General Equation y
N=20

.F.95(3', 16):3.2“
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Proportion Variance Accounted For Using
Full and Restricted Regression Models for Truck Repair (4) Program

I riteria

Grades - Retentiond

Z::2 LT ;i :2 L
Re __Drop ,Fi,,,fjiﬁ,m'op u

Full Model .923

Ig]\

Reduced Model-- .865 .058 1.75
Vocabulary

Recuced Model-- | .920 | .003 .090
Comprehension

Reduced Model == | .655 | .268 | &.09%
HFT-1 '

Reduced Model == .787 .136 4,12
HFT=2
]

General Equation y = a+ by voc + b comp + b3 HFT-1 + by HFT-2

a Since there were no drops or failures, there was no variance to
be reported.

N=11
'?.§§(3,7)£R.35
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~ Proportion of Variance Accounted For Using
Full and Restricted Models for Auto Répair (5) Program

Criteria

| Il = B . 7Bé, -l CL

R2 prop] F* | R2 _ Drop F#

Full Model .243 .08Y4

Reduced Model-- .200 | .o43 .280 | .063 |.021 |.114
Vocabulary
Reduce? Medel~~ .082 . 161 1.073 | .071 .013 071
Comprebhernsicn

Reduced Model -- .203 | .o40 .266 | .068 | .016 | .087
HFT=1

Reduced Model -- .243 | .000 .000 | .035 |.oug | .267
HFT-2

B | I T P S

General Equation y =a + bj voc + by comp + b3 HFT=1 + by HFT-2
N=19

'F g5(3,15)=3.29
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o Proportion of Variance Accounted For Hsing :
Full and Restricted Regression Models for Auto Repair (6) Program

“Criteria

Grades Retention
R2 Drop | F* R Drop F
Full Model .078 473
Réédéééiﬁi"ééi-- oO?J 0005 .616 .u73 0666 oab‘h
Vocabulary
Reduced Model~= 072 {.006 }.o32 |.sus | .o29 .276
Comprehension
Reduced Model == .018 .060 <327 217 .256 2.438
HFT-1
Reduced Model -- .ou8 |.030 .63 |.i158 | .35 3.00
HFT-2
General Equation Y = a + by voc + by comp + b3 HFT-1 + by HFT=.'
N=19
' . - _ ,77 -,, _
F.95(3) 15) -3.29
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o Proportion of Variance Accounted for Using
Full and Restricted Regression Models for Auto Repair (7) Program

. Criteria _
Grades - |- (1)
R2 Drop | F* _R2 Drop F*

Full Model 473 .313

Reduced Model== <374 .099 .891 .293 .020 122
Vocabulary

Reduced Model-- | .472 |.o01 |.o09 |.266 | .o47 .319
Comprehension

Reduced Modsl -~ .375 .098 .882 .023 .290 1.97
HFT-1

Reduced Model ~-- 401 f.or2 | .eu8 [.212 | .101 .687
HFT=2

General Equation
N=18
'F.95(3, 1’4):3.3‘4

¥y = a+ bj voc + by comp + b3 HFT=1 + by HFT-2




o ~ Proportion of Variance Accounted For Using
Full or Restricted Regression Models for Auto Reépair (8) Program

Criteria
| Grades - Retention
_R2_ prop| F* | 82 | prop | FE
Full Model .389 .128
Reduced Model-- . 134 .255 1.808 | .085 .043 .213
Vocabulary
Reduced Modei-- | .375 |.ots |[.o99 |.i25 |.003 |.ous
Comprehension
Reduced Model == 37U ,015 .106 2111 .017 .084
HFT-1
Reduced Model -- .262 .127 .893 .115 .013 .064
HFT=2
General Equation y = a + by voc + by comp + b3 HFT-1 + by HFT-2
N=17
', 7 .’ ,;,-; I
F.95.3,13)-3.Q1
69

73




