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PREFACE

This report is unfortunately, but truly an unfinished agenda. The
work reported represents the preliminary test of the application of the
whole=to=part instruction concept which our beloved colleague Brandon B.
Smith had developed. Brandon's untimely death caused all who were asso-
ciated with him in his role as Director of the Minnesota Research and
Development Center 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.

We are thankful and in debt to Jeanette Daines who graciously
accepted the difficult task of writing this report._ While it is a dif-
ficult_task to prepare_reports_for research_that one conceptualized and
directedl_it is a tremendous task to write a report for a project that
one entered as a project 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 Jeanette prepared this report.

We hope that this report fairly represents the Brandon Smith that
we were fortunate to know.

Gary Leske
Interim Director



ABSTRACT

The purposes-of this exploratory study_were to develop and intro-
duce a means of simplifying instruction in postsecondary vocational
techhical_programs and_identify related patterns_of_student_achieve-
menti_retention in_a programi_and_transfer_of_learning; Student
characteristics_such ab_reading ability and learning_style were also
assessed in order to,determine the degree to which they influenced the
outcomes. It,was believed thatvgiven the_increasinglyitechnical
nature of-subject-matter in vocational.programs0 students would bene-
fit from instructionai_procedures_that_made the conceptual_structure
explicit and_related_particular_units_or_topics to_prior_learnings.
This could be particularly important if the reading ability or_
learning style of students reflected a need for additional referents.

Students and teachers associated with the_practical nursing,and_
autattuck maintenance repair programs at one postsecondary institute
in Minnesota_participated_in_the_study4__The procedures_were_conducted
in_two_phases: (a)_planning_and_deveIopmenti and (b) assessment_and
implementation. _The investigator worked cooperatively throughout the
study with administrators and instructors to develop a graphic-means
OfidePi04.0Hiprogram contait. As this-evolved, the reading ability
and_field-independence/dependence_of students were_assessed using the
reading scales of_the_California_Achieyement_Test and the Hidden
Figures Testi_respectiyely; Instructors utilized the whole-to-part
methodology in accordance with their personal teaching style through-
out the study;

The data related to studentiassessment were analyzed using
descriptive_statistics._ Correlations-based on Pearson's and
regression_procedures_were_used to determine_relationships of the stu-
dent Characteristics and criterion measures of achievement, retention
in programi_and transfer of learning._ Findings reflected the predomi
name of a field dependent learningetyle 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 congruencevlearning,style made,a significant_contribution to
transfer of learning in one health section and to adhievement in one
truck section4 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 basis 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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Chapter I.

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 increas=

ingly more complex and overwhelming to the prospective learner. The training

process is complicated by the many different dimensions learnera must consider;

these include factors such as the continual development of new applications of

technology, the emergence of new concepts with related terminology and tech-

niques, and the relationship of innovations to existing approaches or con-

ditions. The rapidity And scope of technological change makes comprehending the

subject matter a constant challenge.

When confronted with this situation, students are likely to experience dif-

ficulties in completing a training program successfully and in transferring the

knoWledge gained in that program to an occupational setting. Specific units or

skills may 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 prograr or effective performance on a job may

not be adequately developed. In particular, problems that are systemic in

nature are difficult to identify and resolve with any clear sense of the sub-

sequent effects.

1
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SIGNIFICANCE OF 114: PROBLEM

Although educational programs at all levels are affected by technological

chengel the impact is accentuated in vocational technical instruction. The need

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 involved to assimilate and synthesize new information as it

appears on the scene. Students who are unable to develop this understanding are

not likely 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 decline in importance and others take their place; increasing cultural and

ethnic pluralism will mean that a more heterogeneous mix of persons will be

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. Vocational

instructors will need--perhaps more than ever beforeinstructional approaches

that are sensitive to a broad spectrum of learner characteristics.

It seemed necessary, then, given the growing 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 purpeSet Of the stely were to (a) develop and introduce a means to

dikplify instruction in the postsecondary vocational technical programs of prac-

tical nursing and auto/truck maintenance repair, and (b) identify related pat-

terns of student achitiVeMenti retention in a program, and tranker of learning.

In addition, because it was recognized that student characteristics such as

reading ability and learning style could influence the outcomes of the instruc-

tional approach used, it seemed important to determine the nature of these fac=

tors also.

In order to accomplish the purposes, the following objectives were

addressed:

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

Objective 2:

Objective 3:

Objective 4:

Objective 5:

Are vocational students above or below average in reading
ability?

Did the inettnetiOnal approach improve student_achievement and
retention in the auto maintenance repair program?

Did the instructional approach improve student adhievement and
retention in the truck maintenance repair prograM?

Did the instructional approach improve student achievement,
retehtioht ahd transfer of learning in the practical
nursing program?

It was expected that, if an appropriate means of simplifying instruction

were developed and utilizedi more stUdenta *Mild complete the program success-

fully, the dropout rated Wetild be reduced, and transfer of learning would be

fedilitated. It Was also expected that student reading ability and learning

style would influence these outcomes differentially, but that these differences

would be minimized if the approach Were effective.



Chapter II.

BACKGROUND INFORMATION

Development of an instructional approach that would simplify the learning

Of tidtplek SyStets necessitated study of a broad base of research related to

learner Characteristics and instructional approaches. It also requited that a

holistic perspective 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

VOOatidhal tedhnical instruction. General information on factors to consider

when developing instructional approaches is presented, followed by mote Specific

discussion of the importance of the structure of knowledge. Learning style

researdh on field independence/dependence #s also reviewed and reading ability

#3 discussed.

DEVELOPING AN INSTRUCTIONAL APPROACH

Educational researchers have long sought to identify contingencies of

learner characteristics and effective instruction, but few have attempted to

develop a holistic model. Emphasis has been placed on the study of specific

-attributes such as trsit=treatment interaction or cognitive style. However, a

rczent comvehensive 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) Miller

(1956), and others as a basis for the development of a generic concept of

learning. Nine principles of learning were explicated as a result: (Smith,

1983)
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1; Learners are stimulus_seeking/responding individuals
without whieh frustration, anxiety is expected.

2. Learners must use five senses to receive/perceive stimuli.

3. Learning may occur in formal/planned or in informal/unplanned
settings.

4. Learners:must:encode/decode assiMilated stimuli/responses with
those with Which they are already familiar;

5. Learners_differ_on the rate with which they can receive, encode/
decode and assimilate stimuli.

8. Learners have_a finite limit on the number of stimuli they can
process at a time.

7. Learners 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 skills and knowledge in a cumulative
manner based on previously learned skills and knowledge.

The resulting theoretical model for the design and management of teChniCal

programs is shown in Figure 1.

Reflected is a two-part instructional system, the first 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 understanding the learner and for iden-

tifying instructional approaches that would facilitate development of a

conceptual structure.

Conceptual structures for any field of learning typically are built or

evolve through deduction, induction, or an interaction of the two approaches in

6
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either a deliberate or intuitive way. In vocational education, inductive models

of inatruction have predominated (Smith, 1984), but there is a growing concern

that this strategy may not help learners develop lAnderstanding of the complex

interrelationships involved in technical content. Examinationof learning

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

knowledge more explicit may be more appropriate, particularly for learners with

certain information-processing characteristics. For example, if a structure can

be developed that is based on content with which the learner is already familiar

and that is highly abstract, subsequent instruction in specific content areas

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,

Smith (1983) noted that cognitive psychologists Ausubel (1963, 1964) Bruner

(1960, 1966), and curriculum and instruction theorists Schwab (1964), Lange

(1964), Scriven (1964), and Briggs (1967) have emphasized the importance of the

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

tively little attention has been given to the implications of what might 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
syntheais and use. Similarly, studies of knowledge in cognitive
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



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 a way that

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

practice, and (d) consensus for the purpose of acceptability and relevance. (0.

32) AetiVities identified as necessary to produce synthesis over time include

interaction with experts as an initial phase, study and review of literature,

development 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

social sciences, respectively. In the vocational technical fields, 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; Fryklundt 1943)--an inductive procedure which, while helpful in

identifying components of a particular skill or technique and in guiding

training in the performance of such a task, was viewed hy 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 complex (Gagne, 1965)t bUt not to view eaCh task as being part of a more

inclusive structure of knowledge (Shoemaker, 1967).

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 world 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-

tionships involved than if these were made explicit through depiction of the

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.

Several authors (Gagne 1964; Christal, 1970; Fryklundi 1943) have

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

different teChnical areas. Other cognitive psychologists :Ausubelt 1963, 1964;

Bruner, 1960, 1966; Miller, 1956; Schwab, 1964) have conducted researeh and

developed theories which generally support the basic idea of whole-to-part

instruction or what has been referred to as the functional context method of

instruction. 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.,

learning 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
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Field Independent-Field DeperKtant Learning Wes, Although learning style

is but one aspect of individual differences that teachers must consider when

planning instruction, it has attracted considerable interest on the part of

researchers since study began more than 30 years ago. Defined as "information

processing habits whiCh represent the learner's typical modes of perceiving,

thinking, remembering and problem solving" (Claxton, 1978)i at least nine

Characteristics of cognitive style, as it is sometimes called, have evolved;

(Messick, 1972, 1976; Kagen, 1970; Cawley, 1976) Included are dimensions such

as field independence/dependence (analytical versus global), scanning, breadth

of categorizing, conceptual differentiation, complexity/simplicity,

reflectiveness/impulsivity, 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

researdh; Cawleyi et al. (1976), summarized the early findings of Kagen and hiS

associates in this regard:

1. There are stable individual differences in cognitive functioning.

2i There_are blatant and individual differences in cognitive
products (skills) among children of adequate 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.

4. There is consistency of cognitive style across learning
situations;

5. Cognitive style is independent of intelligence.

6. Although 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 initially
attendl_that is the way in which they process information.
No matter what age, some people are splitters and some people
are lumpers.

11



7. An_analytic attitUde_is_related to Witkin'emotion of_field
independence, and a globalrelational attitude is related to
his notion of field dependence.

8. Relational and analytic cognitive:styles are mutually_incompatible.
When the cognitive styles used:betweenigroups and indiViduals
are mutually incompatiblei culture confliet it Said td ekiat.

9. Relational_and_analytic_cognitive_styles_oreognitive_ _

organization_appearto be_deveIoped and reinforced through
socialization in shared=fUnction or formally organized primary
groups.

10. People_with mixed analytic 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 groupsl_cognitive functioning
is more like that of the polar relational.

12. Research_findings suggest_that field embeddedness and a desire
for social embeddedness have reciprocal effects.

13. People who know bah types of conceptual styles_and_experience
membership in both_shareth.fUnction and_formal_primary groups _

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

Within the analytical-relational framework was the work done by Witkin

and his associates (1973, 1977) on field independence-field dependence (FI-FD).

This perceptual factor is reflected in th6 degree to which an individual's per-

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-

tively uninfluenced, the person is described as field independent. Findings

ASSociated with research on FI=FD have been noted by Daines (1977).

_ 1.__Behavioral differences. The behavioral differences 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 sensitive to the interactions between
individuals in their environment. 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_regarding
occupations_than those who are FI, and tend to move from analytically
orientedi_less social vocations to those where they can work with and
for people.

In contrast, FI-individualsimake career choices earlier in life,
and change these Choices less often, than do_the__FD. Field_independent
persons favor the less_socia14_analytically_orienteCvocations_such as
science, mathematicsi_or_technologyi_aIthough 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 a_greater
sense of separate identity,as shown by,the stability of their_responses
when asked-to give-a self description_related to four situations
(Witkini 1972; 1973, O. 28; and Messick, 1972, p. 107)i

Certain factors_e_interests_and attitudes_have been-aligned
with__FI-FD.- After completing-studies of engineering-students, Arbuthnot
and Gruenfeld-(1969) contended that educational-vocational_interest
can be predictediby FI=FD as measured bY the RFT. Victor_(1976)__
eXaMined_prospective_teachers_of_emotionally disturbed_children 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.

The tendency_to_be_FI_or__FD_has_implications for mental health,_
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 personality
syndrome (Kogan, 1972). Hisistudies_of_the form_of the_defense_mechanisms
used_when_confronted_by_conflict_or_stressi_and_the type of expression
of pathology_show_that there_is_a variance on_these factors according
to_the_cognitive_style of the individual. Articulated (FI) persons
tend to intellectualize-or isolate as defenses, and their-pathologies
usuallrinvolve overcontrol or delusions. Global (FD) subjects are
more likely to deny or repress,_and_their pathology is_expressed__through
dependence andirelated psychosomatic illness_as well as hallucinations
(Messick, 1972)4 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 relationship of FI4D 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 intelligence was 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_indicates the degree_to_which-eh individual's atm permits him:
or_her_to overcome_anbeddedness. IcIltan_proposed_that_it is a_spatial
propertyi_rather_than_analytical_oreetationi_that:oVerlaps the_above
components_of intelligence. Thusi 4h-FI-individusi oculd have an__
advantage when working with tasks reglairing analytical ability, but
this does:notinecessarily-indicate-! %uPeriority in general intelligence.
Thit it_illustrated by_Witkies stl,_19' of retarded children in_60=80
I.Q. range_who were shown to_ be_onIY slightly below the average of
their age in analytical abilities.

If general intelligenoe,is vieWed_as being potential adaptabilitY
to the environment, it can-be arguad-hat the advantage of_one particular__
style_over_the-other depends_on ite 44ttability for_a_ given situation* _For
examplei_the_Mindividual_might htn_greater_difOeulty_ in driving_an auto-
mobile_through a_heavy flow_of trgaIe when_multi-lanas_and_interchangaa are
involvedi_but yet_be very competent ih understandingiand pacifying an_irate
customer in_a supermarket on a_busl:erternoon. The Pi individual might
function superbly when confronting a!, income tax form, but be less patient
in a committee meeting that was ruS geMocraticallYi

_3i_ gelationshipito_-±achievemen5" :Achievement:J.8 associated with_
both_FI and_FD_cognitive styles, bti. -the orientatiOu_varies for each;
it also_appears_that-the degree_toA.loh an individual possesses other
cognitive factors-which interact mi!!1 style is an-imPortant in=
fluence. Witkin (1972), in-integrew4kg-the resulta-or numerous
stUdies which show the relationshiP-cr FI-FD to high adhieving students
in_either_a_particular subject or in-4 designated Proressional_areai
and_to_persons_already_ working ia Proressionsi reported that FI_indi-
viduals-tend to be found in analyticeLskilled_areaa -such as engineering,
mathematics, mechanics-1 etc. Field dependent-individUals are more
likely to be successfUl in areas rsTairing interpvrsonal_relations
Skills auch as teaching, social worlc, eta. Of the-two styles, FI
is the most versatile in that_FI persons_can be in typicallysunees sful
FD-oriented occupations, whereas the beverse is not true

Certain combinations of cognitive -stne and-vwrhal-comprehension
result in patterns which can: also PI:°4ect individual-ability_and
functioning* The notation_that_oul°47ally deprived-iadividuals_often
have_a !cognitive splitr composed cfiN) and _low verhal comprehension
suggests_that_a_synergistic effect 11144 ht result from-various combin-_
ations that could relate to achievelmq (Witkin, 1972, pp. 10=15) . -This

also could_perhaps explain apparent; Q0htradictions whioh_are manifest
when aniindividual selects an anaytx°4l aspect of a typically FD
occupation such as psychology, or leriQe versa.

_4. _SexAlifferences. Whetber_orrtot consistent sex differences
exist for a particular cognitive-stP-e-remains unclear%
style development is related to-social Process :VIZlationt a be

different for girls or hoys. Witki0-(19724 1977):aeeerted that_sex,
differences_in_FL,FD are_evidento htl- other reports -ere_inconsistentt_
The disagreement could_stem_from mr:440 cultural facters such as differ..
ent expectations and opportunities 1?!" males then females, and from
different child-rearing practices. "Itkin's studies have reported
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a,greater-tendency toward FD-in-femalesithati in Males despite
cultural differences, a conclusion siedIar to the_findings_of Kagan,
Moss and Sigel (1970, pp, 73-124) in their investigations_of_

analytic4escriptive_i_inferentialcategoricali_and relational con-
ceptual_styles. _These orientationsappear_to be-somewhat similar to
Witkin!s_FI,FD,_in thesente_that_they differentiate degrees of
analytical ability; In looking at the greater variability of responses
for females, Kagani_et al also found that girls tead to give fewer
analytic responses than bOys.

Measurement of FI-FD is accomplished through assessing either an itidiVid

ual's ability to (a) position a rod within a lUMinous frame ;ale seated in a

darkened room (Rod and Frame Test-RFT), (b) position one's body in a Chair

within ati 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 is conceptualized as being bipolar, on a continuum; Among the

variations of the above test is the Hidden Figures Test (HFT-form Cf=1)i

relatively difficult paper and pencil instrument originally developed by French,

Ekstrom and Price (1963) and later revised (Ekstrom, French, Harmond, Denman,

1976); Initially the test was designed for use with subjects in the 6th thrthigh

the 16th grades, but the revision is for grades 8 thriough 16; The task for each

item is to identify Which one of five simple figures is hidden or embedded

within a complex pattern. In addition to illustrated examples, theee 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

to at to disembed it from other well defined perceptual material" (Ekstrom, et

ali 1976, p. 19). A_raough it is questionable whether or not flekibility of

closure and FI-FD are identical Constructs, these measures are increasingly 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 approkimate

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, Cf1 appears to be a reasonably

efficient and effective instrument" (O. 462).

Norma for the HFT, Cf-1 are based on an unpublished study of 300 males and

330 females in the llth and 12th grades. The data are shown below as published

by the Educational Testing Service (Ekstrom, et al., 1976, p. 11).

Mean S.D. Reliability,

15.8 7.4 .82 Malea

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 tenth 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. Weissenberg cites data compiled by Gruenfeld (unpublished study,
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19729 cited in Weissenberg, 19750 p. 462) whidh 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 WS 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 frequently used and accepted forma

of presenting stimulus content to learners is through symbols or language,

i.e the written word. Textbooks, manuals, charts and graphs are common

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

be used effectively, learners must be able to receive, encode, decode, and

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

superiPr 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 functioning such as perceptions,

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

valuable to an individual 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 learner to decode

the language in which a problem is stated (Hudgins, 1977, pp. 245).

Assessment of reading prowess can be accomplished through the completion of

various standardized instruments. One extensively used measure is the reading

component of the California Adhievement Tests (CAT). The CAT was first devel-

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. TVO 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 similar meanings, opposite

meanings, and the meaning of multimeaning words according tO contekt. The

comprehension test contains 40 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

raw score of 40 out of a total possible of 70 would refect a grade equivalent of

11.0 (Form D).

ENAINIAW

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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Chapter III.

PROCEDURES

RA11ONALE

The review of reSearch related to the importance of a structure of know=

ledge suggested that an explicit frame of reference would aid it the cOhdeptual

development of the learner. Therefore* a whole-to-part instructional approach

supplemented With detailed teak analysis appeared to offer a possible solution

to the problem of simplifying technical complexities in the content of Post-

secondary training programs. In this approadh, each component part of a content

area is systematically 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

"whole" before moving to detailed, more in-depth study of a "part." It also

permits the abstraction of content to general levels that are more likely to be

faiiliar to the learner, thus providing a bridge from the known to the unkLown.

A basic premise of the study, therefore, 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. IndividUalt have some finite number of concepts that they can reMember
at a time.

2. Each subject matter field_has an_implicit structure of skills and
knowledge which can be made graphically explicit to learners.

3. making the struotures of knowledge explicit to learners makes learning
"look" easier.

4. Explicit structures of knowledge facilitate initial learning, reten-
tion, and tranafer.
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5. Thei_process of encoding, decoding, and assimilating tasks and
knowledges is facilitated by providing a StruCture of_taskiknowledges
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 hierarchidal Sequence for instruction.

Given the abdve preMiSe And assumptions, it seemed necessary to determine

whether the structure used in organizing the content mould be particillarly

important to learners who characteristically diperiende and process information

in certain ways. For example, field independent and field dependent students

may respond differently to the degree and explicitness Of StrUCture in i

learning situation. It seemed possible that an individual might develop the

Competence needed to accomplish a given task, yet not be able to comprehend the

relationship of that task to the functioning of a Whole systeM or te a Similar

one. Because of this possibility, task analytia was viewed as a necessary, but

insufficient methodology for designing the technical instruction of relatively

naive learners first enrolling in a training program. In fact, it Wati believed

that presenting each task within a technical field separately to the learner

without making the larger, more subduming context of the total system explicit

could be counterproductive to effective technical instruction. What appeared to

be needed was a systematic way in which content in various technical trainthg

programs could be graphically Structured 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 procest of encoding, decoding,

and assimilating new material tatkt with those learned previously, as hell as

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

skills and knowledges.
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POPULATION SOMME
The population for this pilot study consisted of student, and teac,Jars 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 were two sections of

practical nursing, two Of truck medhanics, and four of auto maintenance and

repair. Table 1 reports the distribution of participants in the various

programs.

Table 1

Programs, Teachers, and Students Who Participated Throughout the Study

Program and_
Group Number Teachers (N) Students (N)

Health (1) 7 29

Health (2) (7) 18

Truck (3) 1 20

Truck (4) 1 11

Auto (5) 1 19

Auto (6) 1 19

Auto (7) 1 18

Auto (8) i 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
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nd achievement of 151 students from throughout the eight sectiona were included

in the final analysis of the study.

PROCEDURES

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

and (b) assessment and implementation. Throughout the study, the approach used

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

example a realistic time schedule or to specify common instructional proce-

dures. The unique contributions and styles of the inttructort 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

Meetings 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 atudents. The investigator's role in the construction of the

charts was to assIst in the clarification of meaning and organization of the

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



was also assumed by the investigator.

The procedure restated in the develoment of one large 2' x 31 chart

depicting the oontent of the truck and auto programs, and a series of six

2 x 31 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

study.

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 Adhievement Testi Level 190

Form Di and the Hidden Figures Test--Cf-1. Both instruments were completed by

students in group testing situations and administered according to publishers'

spedifications. Feedback regarding the reading test score and grade equivalency

was later provided to instructors, and through them to their students as

requested. Scores on the HFT were not disseminated, however, since the instrw.

meat 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 8" x 11" copies of the larger Charts to use as references

and study guides. The larger Charts were displayed in the respective classrooms

of the three programs as a visual reminder to students. The instructors were

encouraged to refer to them regularly in their lectures or discussions With SW-

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

Throughout the semester of implementation, the investigator was available for

donSultation ad necesSary. SeVeral meetingS were held with participating staff

23 27



to communicate and interpret test results, review content of the charta, 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 intadt groups of students who were not randomly

selected, a modified quasi-experimental 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 available for students in

the truck or auto mechanics program. Table 2 shows the design matrix

illustrating the relationShip of the covatiates and criterion measurea.

Table 2

Research Design

Health Truck :Auto

33) ----TWF (5) (6) (7) (6)

California_: Y1 Y1 Y1 Y1 Y1 Y1 Y1 Y1

Reading Test
_and Y2 Y9

Hidden Figures
Test Y3 Y3 Y3 Y3 Y3 Y3 Y3 Y3

Yi = Adhievement
Y2 = Transfer
Y3 = Retention Rate

.24
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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,

and correlations of these two factors with the measures of achievement, transfer

of learning, and retention in the program were the bases for determining the

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.

SUMMARY

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

and develoment and (b) assessment and implementation. In the first phase, the

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 reading ability and field independence/dependence of students 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-

menti retention in a program, and transfer of learningi and the study of ways in

whidh these patterns were influenced by or related to a field 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

objectiveS. ConCluSion8 aSSoCiated with each of the finding8 ate also dis-

cussed.

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 testi achieving the mean of at least 17.26

on a 30 point scale. Comprehension score means ranged from 21.16 to 29.61 of a

possible 40 points, With total reading score means moving from a low of 3960 to

52.94 of 70 points. On the Hidden Figures Test, performance was lowest on Part

I, with scores averaging from 2.46 to 5;36; averages increased in all sections

on the second part, with the lowhigh range being 3.69 to 7.764 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 relatively low field dependence.

Achievement measures were not comparable across program areas, but four to five
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Table 3

;leans and Standard Deviation of Variables by Program

Duskily

Propsi Viola

Cceprehonslon

SD

Wm (1) 23 .13 22.90 5.61 21,41 6.2

(both (2) il git 23.33 4.43 21.61 4,78

Vick (3) 21 .14 11.29 IA 25,4 6,53

?rink (4) 11 .07 19.64 5,14

16.37 5,43

17.26 LH

28,12 5,71

21.16 1.22

22.63 10 65

it

lading
Total __

3D

51,21 11.44

52.9% 8 81

42,76 10.76

48,45 10.42

39,00 1045

39 89 18 96

7

HMI IFT 0111

;s-

it)

2,41 2,29 3;69 3.62 6.17 5.29 56.06. 1.01

3,k4 2.13 6.0 3.93 9.4% 6.02 5346 1,36

4,90 2,61 5,43 2.38 10,33 4,79 82.10 7,64

5.36 3,35 1.91 3.73 12.27 6.74 47.16 7.18

5;05 2,93 7;53 4,19 12;56 6.20 62.46 6.00

3.47 3.41 5;11 4,39 143 7,57 86,11 1,11

lilt (7) 11 .12 20;06 1.16 2642 10.11 1141 16,66 4.71 MO 141 3.2S 12.56 5.01 16.94 MI

,A0 (I) 11 ;11 11;11 646 25-.24 740 44.41 12.15 1.65 2.62 1.11 5.55 10.12 5.55 12.51 114441ftmmowNoteiaimiNrnsrmommerir
Maim Possible 30 00 woo 7040 16,00 16,00 32.00
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point differences emerged within progress.

When the data related to individual sectione within the three programs were

examined, variations in Characteristics were evident; For example, the two

health program sections had the highest Mean SeoreS in VOCabillary and total

reading score on the California AchieVetent Test; both were ranked in the top

three on the comprehension testi 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 students in the two truck

secticas showed more contrast, with one section ranking third in total reading

score (second in comprehendion) and the other ranking sixth. In both cases,

performance on the comprehension test was higher than on the vocabulary portion.

The auto program sections refleAed the greatest differences: tWo sections

ranked lowest in the total group on total reading score, yet one of these sec-

tions ranked highest in field independence and the other wae second highest in

field dependence. The other two showed midranges (rankingof fourth and fifth)

in total reading score; the Sedtion 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 analysiti part of the variabi-

lity in the auto Beaton ederes could be attributed to the proportion of stu-

dents who--because they were part of a group of refugees just beginning to be

familiar with the language and educational SyStem--experienced 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 aSeeSement of learning etyle. Given the
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student charaeteristics described above, however, instructors of the various

Sections would face somewhat different challengeS in implementing A Whole-to-

part instructional approadh.

The MOSt hemogeneous group insofar as reading ability was concerned was the

class designated health (2), and the most heterogeteoUS Were WO Seetions in

the auto program (6 and 7). Likewise, truck (3) was the most homogeneous in

learning style, and auto (6) the most heterogeneous. Auto (6) was the most

variable.

FINDINGS ASSOCIATED WITH THEE OBJELWEE;

FiVe objectives formulated as questions addressed the purpose of the study.

The findings and conclusions associated with each of the objectives are reported

below.

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

According to the performance of students on the Hidden Figures Test, the

majutity Were identified as field dependent learners; Of the 151 StUdehts pse=

ticipating in the Vial analysis, 34 were described aS field independent. Most

of these scores fell in the low ranges of field independence. The remainder

wore field dependent in learning style, although the scores reflected moderate

to 1.60 range3 of field dependence for many of the students. This indidatei that

a substantial number of the partioipants were in the range of FI-FD that is most

problemmatie in terms of predicting subsequent effects. For example, this range

oeuld embody a flexibility of style that is different than that bf soes extreme

orientations. It is of interest, tem, that all Sections increased their mean

performance betWeen Part I and II of the HFT. In making determinations of
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teaching style, a conservative standard was used in designating a particular

score (in this case, 15 of a possible 32 points) as the batiS 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 indidate 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

are influenced by the oontext and environment to a greater degree. Thus, the

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 wits determined to be an

appropriate treatment to help develop and integrate an understanding of the con=

tent of their respective technical program;

Objective 2: ire vocational students above or below average in terms of
reading ability?

The reading sections of the California Achievement Teat 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. Oh thit

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 4

Frequency Distribution of HFT Scores

Health

(1)

Health

(2)

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

13

12

11

10

9

a

7

6

5

4

3

2

1

Truck

(3)

Truck

(4)

II

II

Auto Auto

(5) (10)

0

01

0

II

III
111

11

1

Auto

II



Table 5

Frequency Distribution of CAT Scores Related to Grade Equivalencies by Program
Area

Grade Health Health
Equivalent (1) (2)

2.0 = 2.8

2.9 - 3.7

3.8

4.7 - 5.5

9.6 - 6.4

6.5 - 7.3

7.4 - 8.3

8.4 - 9.2

9.3 - 10.1

10.2 = 11.0

11.1 = 11,9

12.0 - 12.8

12.9

N =

0

0

0

1

0

2

1

1

20

29

0

ei

0

0

3

a

3

13

19

Truck Truck Auto AutO AUto AUte
(3) (4) (5) (6) (7) (8)

0 0 o 0 i

a 2 0 1

ci a a ó 1

0 0 0

0 0 1 0 1

0 o a a 0 0

1 0 2 0

1 1 2 0 0 1

3 2 4 2 2 2

3 0 0 11 1

2 2 2 2 2 0

1 0 i 1 0 0

9 6 5 6 10 8

21 11 19 19 18 17

Objective 3: was the treatment affective 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 learnii,g, and retention in the health program?

The assessment of treatment effectiveness was based 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 structure of the programs, and availability of convenient

measures. Achievement meaaurements were based on grades of the students aS

these were described in Table 3. Transfer of Learning waS aisessed only for

atudente in the health programs; here the measure 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 hot aVailable

for the other program areas. RetentiOnieroam 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 Wit 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 MOWS that 47 Students were enrolled in the

health program. Of this group, four failed the program. In addition, 21 others

bad withdrawn earlier for personal reasons not related to the program (e.g.t

change of career goal, drugs, marriage, etd.). 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.

Correlational analysis using Pearson's r revealed minimal correspondence

among the variables. Table 7 summarizes the statistically significant rela-

tionships identified among the variableS studied fdt Specifid 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-Total) emerged--these reflected the internal consistency of the instruments.

A complete report of these analyses is included in Appendix B.

Table 6

Retention in the Program Estimates

Report_ dropouts_,
Program failures_and_ transfers_

Health (1)

Health (2)

Truck (3)

Truck (4)

Auto (5)

Auto (8)

Auto (7)

Auto (8)

3

1

fThis_reflects_attrition_from_the beginning enrollment
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 variables 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 moderately related. Section

(3), also an auto class, showed a relationship between field dependence and

reading ability. Grades, the measure of achievement, were not related to

learning style, but were moderately related to either vocabulary, comprehension,

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

icant relationships between the HFT-scores and grades.

Tab] e 7

Significant Correlations of Test Scores as Related to Program Sectionsa

HFT=1 HFT4 HFT-Total Grades

Vocabulary (1) .395611 (1) .4245* (7) .5926**

(3) -.4499* (8) .4321*

(8) .7278*** (8) .6296** (8) 7454***

Comprehension (1) .3448* (1) .4593** (6) .4004* (4) -.5312*

(4) .7693*** (6) .4078* (6) .4106* (5) .3897*

(8) .6721** (7) .4941*

Reading Total (3) -.4108* (6) .4236* (6) .4106* (7) 5551**

(4) .6973** (8) .5260* (8) .6817***

(8) .7338***

Grades

(Adhievement)

-*.05 level of significance
**.01 level of significance
fao.001 level of significance

a Numbers in parenthesis refer to program section.
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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 analySit it repotted in Table 8.

Table 8

Significant Findings: Proportion of Variance Accounted for Using Full and
Restricted Regression Models

Program R2 Full Maidel R2 Reduced Model Criterion

Health (1) .655 .392 (HFT-1) Transfer 3.287*

Truck (4) .923 .655 (HFT-1) Grades 8.09**

IIF,95(41 17)=2.96

**F,95(3,7)=.4.35

In the health program, contributions of

field dependence toward student achievement,

transfer of learning were examined. Table 8

vocabulary, comprehension, and

retention in the program, and

shows that of these factors, cAlly

learning style made a significant impact, and this was the case in one section

only. Transfer of learning was not a variable in the analysis of the auto and

truck sections. 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.

Because clear patterns of inter-variable relationships did not emerge

across sections, and because significant proportions of variances could be iden-

tified in two eases only, it is not possible to establish 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 thit

group failed) the treatment could be assumed to be effective. In the truck and

health programs, in particular, instructors attested to the contributions of the

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

maintenance programs were primarily field dependent in learning style and that

most were capable of reading at grade level 12. Significant relationships 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.



MO*. v.
IMPLICATIONS

The study of whole-to-part instruction in this research suggeated several

different types of implications; two Of the most evident relate to additional

research and staff deveIopmenti In the area of additionaLresearch, questions

such aa the following warrant further study:

1. What other ways of communicating whole-t part relationships

would be effective, and to What degree?

2. What specific uses of whole-to-part frameworks are most effective?

Should teachers use a conceptual model at a particular point in an

instructional strategy, and what factors should be considered when

determining their use?

3. What differences in opportunities exist when the individual charac-

teristics of learners are considered in the use of the framework? For

example, if instruction emphasizes whoIe-to-part relationships in a cer

tain way for field dependent learners, how does it affect the achieve-

ment of field independent learners? If whole-to-part instruction is

effective when reading skills are adequate, what happens to individual

learners whose skills are not fully developed?

Also, the particular characteristics of field dependence imply a

different response in cooperative, individualistic, or competitive

situations. How do these instructional variables influence the achieve-

ment, retention, and transfer of learning of field independent or field

dependent students in technical vocational programs?



At What degree of fieId independence or dependence does an

individual present a different Challenge to an instructor using whole-

topart methodologies? Is there a range wherein one's flexibility of

strategy is taximized? What specific techniques in whole-to-part

approaches are most appropriate for field dependent students in voca-

tional programs? What techniques art 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-

pars instruction?

4. What corresponding Characteristics of teachers influence the instruc-

tional situation? Does the field independence-field dependence of

teadhers influence their use of media such as a Chart when utilizing

Whole-td-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 instruction, itplications can also be drawn in this area as A result of

working with the participating instructors.

1. The research and development process provided opportunities for staff to

discuss the conception .? they held of their respective content areas, and

to explore various ways of describing the structure to students. This

appeared to result in a clarification of meaning and direction that was

helpful to the instructors as wel] 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

"overlaps," as well as problem areas Where student learning could be

facilitated in different ways.
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2. Undertaking a task a8 difficult as conceptual analysis of program con-

tent i8 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

recruitment, 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

preparation.

3. The study also appeared to stimulate interest in student Characteristics

such as learning style or competence in basic skills. 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.

Although the stUdy was essentially introductory in nature, the implications

that emerged for further research and staff development were interesting ones.

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

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

examined.



REFERENCES

Arbuthnot_J. & Gruenfeld, L. (1969). Field_independence_and educational-
VOCational interests. Journal of Consulting_and_ClinicaI_Psychology,
31,

Ausubel, D. P. (1963). Theylofmeaningful verbal learning. New
York: Orme and Stratton.

Ausubel, D. P. (1964). SObe psychOlOgical aspects_of_the_structure of
knowledge. In:Education and the structure of_knowledge, Phi Delta Kappa
Symposium. Chicago, IL: Rand McNally.

flrjggS, (1967). SequencirwoUinstruction related to hierarchies of com-
2etency. Palo Alto, CA: American Institute for Research.

Brown_, G.-H.0 Zaynort_W. Cs, Berateini_A4_J._& Shoemakeri_Ei_A4 _(1959).
Development: and evaluation:6f an improved_field radic-repaircourse.
(HUMRRO Technical Report 58) . Alexandria, VA: George Washington
University, Human Resources Research Office.

Bruner, J. S. (1960). The process of education. Cambridge, MA: Harvard
University Press.

Bruner, J. S. (1966). Toward a theory of instruction. Cambridge, MA: Harvard
University Presa.

California Achievement Test. (1978). Monterey, CA: CTB/McGraw Hill.

Capral_ F. (1982, XVIC). The turning point: A new vision of reality. The
Futurist.

Cawley, R. W., Metier, S. A., & Milligan, J. N. (1976). Cognitive styles and
the adult learner. Adult-Education, 26, 101=116.

Claxton, C. S. & Ralston, Y. (1978). Learning styles: their=impact=on_teaching
and administration. (AAHE-ERIC/Higher Education Research Report No. 10).
Washington, D.C.: American Association for Higher Education.

ChristaIi_R. E. (1970); Implications of Air Force occupational research foe
curriculum design. In Process and techni ues of vocational curriculum
development,. Minneapolis, MN: University of Minnesota Research
Coordinating Unit for Vocational Education.

CrOübáóh,L al. & Snowi_114 E. _(1969,1farch). Individual-differences in learnina
ability-as a function-of-instructional-variables. Washington* D.C.: Office
of Education;

Daines, J. R. (1977). Learning styles of vocational child care_and_development
atudenta in WiSconein. (Report of Project No. 19-008-151-227).
Menomonie, WI: University of Wisconsin-Stout, Center for Vocational,
Technical and Adult Education.

43

4 6



Davist_J. K._ (1967). Conce t identification as a function of_cognitive stzle,
complexity, and training_procedures. Technical Report No. 32). Madison,
WI: University of Wisconsin Research and Development Center for Cognitive
Learning.

Ekstrom, R. B., French, J. W., Harmon, H. H. & Dermen, D. (1976). Manual for
kit of factor-referenced cognitive tests. Princeton NJ: Educational
Testing Service.

Frederick, W. C. (1968). Information processing-and-concept learningLat grades
and 10 Nut function of cognitive style. (Technical Report No. 44).

Madison, WI: University of Wisconsin Research and Development Center for
Cognitive Learning.

French, J. W. Ekstrom, R. B._& Price, L. A. (1963). Manual for kit of-reference
tests_for cognitive factors. Princeton, NJ: Educational Testing Service.

Fryklund, V. C. (1943). Trade and job analysis. Milwaukee, WI: Bruce
Publithing Company.

Gagnet R. M. 0964). Training principles of learning. In E. B. Bage (
Educaoloria. New York: Harcourt, Brace & World, Inc.

Gagne-I_R._M. (1965). Conditions of learning. NeW York: Holt, Rinehart and
Winston, In4.

Gagnet R. M. (19781 Spring). Memory structures and learning outcomes. Review
of Educational_Research, 48(2), 187-222.

Holland, C. J. & Kogasigawa, A. (1980). Observational learning: Bandura. In
G. A. Gazda & R. J. Corsini (Eds.). Theories of learning. Itasca, IL:
F. E. Peacock Publications, Inc.

Hudgins, B. B. (1977). Learning and thinking. Itasca, : F. E. Peacock
Publishers, Inc.

Kagent J. Moss, H. A. & Sigel, I. E. (1970). Psychological significance of
styles of conceptualization. In The Society for Research in Child
Development. Cognitive erchildren. Chicago, IL: University
of Chicago Press.

Kogen4 N. (1972). Educational implications of cognitiVe styles. In G. S.
Lesser (Ed.). Psychology and educational practice. Glenview IL:
Scott-Foresman and Company.

Langet L. H. (1964). The structure of mathematics. In The-structure-of
knowledge and_the curriculum. Chicago, IL: Rand McNally Curriculum Series.

Mayer, R. E. (1979, Summer). Can advance organizers influence meaningful learn-
ing? Review of educational research, 49(2), 371-83.

Messick, S. (1976). Individuality in learning. San Francisco, C : Jossey-
Bass Publishers.

44



Messick, S. _(1972)._ The criterion problem in the evaluation of instruction:
issessing_possible, not just intended, outcomeS. In L. Sperry (Ed.).
Learning performance andindividual differences. Glenview, IL: Scott
Foresman and Company.

Miller, G. A. (1956). The magical numbers seven, plus or minus two: Some
limitS on_our capacity for processing information. The Fsychological
Review, 61(2).

Schwab, J. J. (1964). Structure of disciplineS: meaning and significance.
In The-structure-of knowledge and the curriculum. Chicago, IL: Rand
McNally Curriculum Series.

Scriven, 144 (1964).___The_structure of social studieS. IO The Structure of
knowledge and_the_curriculum. Chicago, IL: Rand McNally COrriculum
Series.

Shoemakeri H.-A. (1967).- Functional content=method_of=instruction.
filumRRO Professsional Pater 35-67). Alexandria, VA: George WaShington
univettityi Human Resources Research Office.

Smith, B.,B.__(1984, October). Wholt-to_tertitittrdetion in vecctionaledueation.
Paper presented at the 26th AnnUal Conferende of the Military Teating
Association, Munieh, Germany.

Smith, B. B. (1983, May). Designing and managing instruction: A rationale with
implications for practice and research. Performance & Instruction Journal,
00. 27-30.

Smith, B. B.(1983, April)._ MOdel_and rationale_for designing and managing
instruction programs. Performance &_Instruction_Journal, pp. 20-42.

(1983,_April). Cognitive_structure-oftechnioal knOWledge: A free
associatimimethodology.Paper presented at the annual Meeting of the
American Educational Research AssociatiOn, Mentreali Canada.

Smith, B. B. (1982, December)._ Teohnology aircurricuIum. Paper presented as
part of a symposium concerning alternative views of curricula in vocational
educatien at the annual convention of the American Vocational Aaeociation,
St. Lotlisi MO.

Smith, B. B.--(1981, December). A rationale for designing=and=managing_technical
instruction prOgrams. A paper presented at the annual convention of the
American Vocational Associationi Atlanta, Georgia.

SMithi_B. B._&_Curreyi-J.- -(1983). A=review-of literatute on learning and
instructioninvocational-educatioe. Unpublithed reteirch report. St.
Paul, MN: University of Minnesota Retearch And Development Center for
Vocational Education.

Smith, B._B._&_Dainesi J4_14 (1984i December). Whole-to-part-instruction in voca-
tional education. Paper presented at_the annual Convention of the American
Vocational Association, New Orleans, LouiSiana.

115



Sperry, L. (Ed.). (1972). Learning performance and individual differences.
Glenview, IL: Scott Foresman and Company.

Victori_J. B.A1976). Peer judgments of_teaching competence as a function of
field independence and dogmatism. Journal_of-Experimental-Education4
444 366=391.

Ward, S. A. & Ruds L. J. (Eds.). (1983). Knowled e structure and use:
Implications for synthesis and interpretation. Philadelphia, PA:
Temple University Press.

Weissenberg, P. (1973). Concurrent validity of the hidden figures tests (CF= .

Perceptual and_motor skills, 460-462.

Witkin, H. A. (1973). Discussion. In J. D. Wright & J. Kagen (Eds.). Basic
cognitive processes in children. Chicago, IL: University of Chicago Press.

Witkin, H. A. (1972, November). The roles of cognitive-style-in-academic perfor-
mance-and in-teacher=student-relations. Paper presented at the Symposium
on Cognitive Style, Creativity, and Higher Education, Montreal, Canada.

Witkin,_H._A., Woore,_C. A.4_Goodenough,_D.A.,_and Coxi_D. W. (1977). Field-
dependent and field,Independent_cognitive_styles and their educational
implications. Review of Educational Research, 47(1).



APPENDIX A:

CHARTS FOR WHOLE-TO-PART INSTRUCTION
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ROCHESTER A. V. T. L PRACTICAL NURSING PROGRAM CURRICULUM FRAMEWORK

Chart 1
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Relationship of Learning_Style (HFT-Tctal Score) and

Specific Component Test Scores by Program

Program N Vocabulary Comprehension Reading Total HFT.1 HFT=2

Health (1) 29

Health (2) 18

Truck (3) 20 -13433 -.2663 -.3232 .8221111 $8775111

Truck (4) 11 .3620 4029 .1700 .1803 .95661,1

Auto (5) 19 .2606 11614 .2180 1810211, .9121111

Auto (6) 19 .3772 140041 .41061 4636111 19782111

Auto (7) 18 .2461 ,1489 11997 3262111 18919111

Auto (8) 17 454111 ,564311 16817111 18611111 19287111

1 Significant it .05

11 Significant at 101

111 Significant at .001



Relationship of Reading Total Score and

Specific Component Test Scores by Program

Program N Vocabulary Comprèhen3lôn HFT.1 HFT.2 HFT.Total

Heilth (1) 29

Health (2) 18

Truck (3) 20 .8763111 1945711* $41081 -.1613 ..3232

Truck (4) 11 .9159111 .95151*1 $697311 .0332 .1700

Auto (5) 19 4839111 8855111 .1536 .2149 .2180

Auto (6) 19 .9414111 4553111 .3673 .42361 .41061,

Auto (7) 18 .092111 .9764m .0503 .2917 .1997

Auto (8) 17 1943311* 4578111 43381" .52601 .681714

1 Significant at 45

11 Significant at 101

111 Significant at .001
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Relationship of Comprehension Score and

Specific Component Test Scores by Program

Program N Vocabulary Beading Total HFT.1 HFT;2 HFT.Total

Stlth (1) 29 48133*** 43448* ,4593**

'llealth (2) 18 .8312*** .1591 .0941

Ypluck (3) 20 .7035,11 .94571" -.3286 -.1413 .42663

iruck (4) 11 7485** 49515,11 .76931* .i1201 .40029

Auto (5) 19 .3208 688551,11 41607 1262 .1614

Auto (6) 19 .799601 $9553111 43650 44078* 44004*

Auto (7) 18 i8931*** 9764*** ;.40025 .2436 41489

Auto (8) 17 4801*** .9578*** 46721** .3882 $564311#

if Significant at .05

ill Significant at .01

if* Significant at 4001
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Relationship of Vocabulary_Score_and

Specific Component Test Scores by Program

Compre.

Program N hension Reading Total HFT;1 RFT-2 HFT-Total

With (1) 29 .8133### .3956* ,4245#

'Health (2) 18 .8312*** .0922 .1555

Truck (3) 20 ,7035#11# .8963### -14499* =61598 ..3433

Tiuäk (4) 11 74850, .9159*** .5144 .2206 .3620

Auto (5) 19 .3208 .6839m .1173 .3033 .2606

Auto (6) 19 499601 .9414#111 .3298 .39711 63772

Auto (7) 18 .8931#11 4692### 61077 .3297 .2461

Augo (8) 17 .8081#11 .9433111# .7278" .6296#1 .7110111

-* Significant it 105

" Signiticant at .01

III
Significant at 1001



Relationship of Grades and Specific

Component Test Scores by Program

Jrogram N Vocabulary Comprehension Reading Total HFT-1 HFT-2 HFT-Total

;Health (1) 29 .1093 41669 -.0287 -.0982

.Health (2) 18 .1717 .3007 .3033 -.1856

Truck (3) 20 -.0816 .1205 .0378 .4035 .1450 $3089

Truck (4) 11 -$0135 -.53121 .63185 -$722911 6045

Auto (5) 19 -.0707 838971 .2227 .2663 .0838 .1826

Auto (6) 19 .0063 .0680 .0413 .2001 .0945 $1448

Auto (7) 18 1592611 $4941* .55511* .2844 .0773 .1995

Auto (8) 17 .43211 .3186 43904 .1252 =.0398 .0332

.4897 I

1 Significant at .05

11 Significant at 401

ER Significant at .001
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Proportion of Variance Accounted for Using

Full and Restricted Regression Models for Health (1) Program

Full Model

Reduced Model--

Vocabulary

Reduced Model--

Comprehension

Reduced Model

HFT-1

Reduced Mode

.067

.066

.037

.067

.037

General Equation

C/4.95(4117) 2696

N : 29

Zrades

t22.r F

.001

.030

.000

.030

__Mteria

Retention

6006

.200

.000

.200

a + hi voc + b

.7 1

411

.761

.749

.752

Dr Op

.0411

.000

.012

.009

.655

6785 .605

.000 6650

6214 .392

.050

.005

1263

.225 .545 .110

.625

$00

2

1.375

comp + b3 HFT. + b4 HFT-2



Proportion of Variance Accounted for Using

Full and Restricted Regression Models for Health (2) Program

Full Model

Reduced Model--

Vocabulary

Reduced Model--

Comprehension

Reduced Model --

HFT.i

Reduced Model --

HFT=2

Irades

Criteria _

Retentioe Transfer_

.427

.426

.411

.149

.172

.001 .0075

.016 .1212

.278 2.106

.255 1.931

439

.367

.431

.398

.373

.072

008

.041

466

.391

.043

.217

i358

General Equation y : a + bi voc + b2 comp + b3 HFTip1 + by HFT-2

a Since there were no drops or failures, there 43 no variance to be reported.

*F904,12)i3.26

#1195(3,13):3.41

V.
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Proportion of Variance Accounted For Using
Full and Restricted Regression Models for Truck Repair (3) Program

Full Model

Reduced Model--
Vodabularir

Reduced Model--_
Comprehension

Reduced Model --
HFT-1

Reduced Model
HFT=.2

Criteria

'Grades _Iletention

Dro Drop

.243

.236

.177

.090

.241

.007

.066

.153

.002

.037

.351

.813

.010

.248

.199

.233

.209

.078

.049

.015

.039

.170

.260

.079

.207

.904

General Equation

N=20

11F.95(3116)=3.24

y = a + bi voc + b2 comp + b5 HFT= + b4 HFT2



Proportion Variance Accounted For Using
Full and Restricted Regression MOdeis for Truck Repair (4) Program

Criteria

:Grades : Eetentiona

_112_ DrÔp Al Drop F

Full Model .923

Reduced Model-- .865 .058 1.75

VocabUlary

,

Reduced Model-- .920 .003 .090

Comprehension

Reduced MOdel == .655 .268 8.09'
HFT-1

Reduced Model == .787 .136 4.12

HFT=2

.- ..--
General Equation y a + bi voc + b2 comp + b3 HFT-1 HET=2

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

95 '

--(3 7)=4.35
.
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Proportion of Variance Accounted For Using
Full and ReStriCted Modelt for Auto Repair (5) Program

Criteria

-Grades -Retention

Dro-.- -F* R2 D o.

Full Model .243 .084

Reduced Model. .200 .043 .280 .063 .021 .114

Vocabulary

Reduced Model-- .082 .161 1.A43 .071 .013 .071

Comprehension

Reduced Model -- .203 .040 .266 .068 .016 .081

HFT1

Reduced Model -- .243 .000 .000 .035 .049 .287

HFT-2

General Equation

14=19

'F
9

3,15)=3.29

y = a + bl voc + b2 comp + 5 HFT=;
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Proportion of Variance Accounted For Using
Full and Restricted Regression Models for Auto Repair (6) Program

Full Model

-Grades

R2 Drop

.078

Reduced Model-- .07j .005

Vocabulary

Reduced Model--_ .072 .006

Comprehension

Reduced_Model -- .018 .060

HFT-1

Reduced Model -- .048 i030
HFT-2

General Equation

th19

F.95(3,15)=3.29

Criteria

Retentiom

I F*

.016

.032

.327

i163

R2 Drop

.473

.473 .000

.444 .029

.217 .256

158 .315

2.438

3.00

y a + bi voc + b2 Comp + b HFT-1 + b4 HFT;'
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Proportion of Variance Accounted for Using
Full and Restricted Regression Models fOr AUto Repair (7) Program

Full Model

Reduced Model==
Vocabulary

Reduced Model--
Comprehension

Reduced Model --
MFT-1

Reduced Model --
EFT=2

Criteria

-Grades -RetentionM

R2

,

Drop F* R2 Drop F*

.473

.374

.472

.375

.401

.099

.001

.098

.072

.891

.009

.882

.648

.313

.293

.266

.023

.212

.020

.047

.290

.101

.122

.319

1.97

.687

I

General Equation

N=18

F.95(3,14)=3.34

y = a + 1)1 voc + b2 comp + b

68
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Proportion of Variance Accounted For Using
Full or Restricted Regression Models for Auto Repair (8) Program

Criteria

trades -Rptpnti rin

-2_ Drop Drop

Full Model .389 .128

Reduced MOdel= .134 .255 1.808 .085 .043 .213
Vocabulary

Reduced Model-- .375 .014 .099 .125 .003 .014
Comprehension

Reduced Model -- 374 .015 .106 .111 .017 .084
EIFT-1

Reduced Model --- .262 .127 .893 .115 .013 .064
IIFT2

-.

General Equation

N:17

'F
95

13,13)=3.41.'

y = a + bl voc + b2 comp + b3 HFT-1 + b4 HFT-2
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