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Abstract:

The primary purpose of the study was an investigation of the teaching-learning transaction by
determining the effect of selected instructional strategies on learning outcome of adults enrolled in a
legislatively mandated pesticide recertification program. Attitudes and selected personal descriptors
which might affect learning outcome were also examined.

The population for the study was 654 private pesticide applicators applying for relicensing. Ranging in
age from 16 to 83, the pesticide applicators represented District V of the Montana Pesticide
Recertification Program, encompassing 11 counties.

The recertification program was comprised of a six-hour block of instruction which included seven
criteria deemed necessary in order to be licensed to purchase and apply restricted-use compounds. The
fifth criteria, Pesticide Safety, served as the subject matter content for the development of the
instructional strategies identified as lecture, representing a pedagogical methodology, and small group
discussion, representing an andragogical methodology. Upon conclusion of the safety instruction,
participants were asked to complete three data collection instruments, which included a measure of
learning outcome, an attitudinal scale, and a general information questionnaire ascertaining personal
descriptors.

Sixty-seven percent of the participants would have participated voluntarily had the program not been
legislatively mandated; 45% indicated their agreement in favor of a legislatively mandated program.
Ninety-four percent of the participants were favorable to the strategy they received while 80%
indicated their prior experience did not eliminate the need for the safety information. Significant
differences were found to exist for the independent variable of instructional strategy, with mean scores
on learning outcome higher for the group receiving the lecture strategy. The group having completed an
education level of 13 to 16 years demonstrated a significantly higher score on learning outcome. In
addition, learning outcome was significantly related to the two attitude variables. Attitude toward
instructional strategy received accounted for 58% of the variance in learning outcome.

Service providers of one-time, mandated educational activities need to consider the learning
environment, attitudes of the learner, and personal descriptors, especially age and level of education,
when selecting instructional strategies. Experience of the learner should also be considered as an
important variable.
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ABSTRACT

The primary purpose of the study was an investigation of the
teaching-learning transaction by determining the effect of selected
instructional strategies on learning outcome of adults enrolled in a
legislatively mandated pesticide recertification program. Attitudes
.and selected personal descriptors which might affect learning outcome
were also examined. :

The population for the study was 654 private pesticide applicators
applying for relicensing. Ranging in age from 16 to 83, the pesticide
applicators represented District V of the Montana Pesticide Recertifi-
cation Program, encompassing 11 counties.

The recertification program was comprised of a six-hour block of
instruction which included seven criteria deemed necessary in order to
be 1icensed to purchase and apply restricted-use compounds. The fifth
criteria, Pesticide Safety, served as the subject matter content for
the development of the instructional strategies identified as lecture,
representing a pedagogical methodology, and small group discussion,
representing an andragogical methodology. Upon conclusion of the
safety instruction, participants were asked to complete three data
collection instruments, which ‘included a measure of learning outcome,
an attitudinal scale, and a general information questionnaire ascer-
taining personal descriptors.

Sixty-seven percent of the participants would have participated
voluntarily had the program not been legislatively mandated; 45%
indicated their agreement in favor of a legislatively mandated program.
Ninety-four percent of the participants were favorable to the strategy
they received while 80% indicated their prior experience did not
eliminate the need for the safety information. Significant differences
were found to exist for the independent variable of instructional
strategy, with mean scores on learning outcome higher for the group
receiving the lecture strategy. The group having compieted an
education level of 13 to 16 years demonstrated a significantly higher
score on learning outcome. In addition, learning outcome was signifi-
cantly related to the two attitude variables. Attitude toward
instructional strategy received accounted for 58% of the variance in
learning outcome. ' '

Service providers of one-time, mandated educational activities
need to consider the learning environment, attitudes of the learner,
and personal descriptors, especially age and level of education, when
selecting instructional strategies. Experience of the learner should
also be considered as an important variable.




CHAPTER 1

INTRODUCTION

Background

Subtle but significantlchanges in the sequence of major transi-
'. tions in people's lives are responsible for thé fncreésing numbers of
adults engaged in some form of learning experience. Aslanian and
Brickell (1980) cite 1ife changes - past, present, and future -- as
reasons to learn. Cross (1981) identifies the effects of technology,
social and econoﬁic changes; political developments, and the increasing
amount of avéi]ab]e information as Tmpétus for adults to seek out and
pért{cipate in learning obportunities of all types. A specifié issue -
of concern originating from social and political pressures, identified
as Imandqtory education, has 1nf1uenceq the need ‘for 1%censing,:
certified-licensing, recertification, and continuing education via
short-term and/or one—timei educational activities.  Furthermore,
legislatively mandated educational programs, such‘as pesticide
applicator recertificatibn,, require participation and, in some
instances, examination prior to the issuance of a license. To
accommodate for such a variety of existing needs, organizations
fostering the education of édu]ts are considered to be providers of
formal and nonformal educational. actiVitfes as well as ménagers of a

system of learning resources.
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Numerous organizatibns.providing education for adults realize that
very few édu]t education enterprises iﬁ the United States are indepen--
dent.  Rather, -program offerings are usually a part of, and often
subordinate to, some 1arger'enterprise. The adult education programs
offered at the county level by the Montana State University Extensfon
Service, for example, are an integral pért of a county, state, and
federal partnership with exbectations at all levels for changes 1n‘
behavior, evaluation, and accountability. In more specifﬁc terms,
educatioh is the primary mission of the Cooperative Extension Service

(CES). As stated in Extension in the '80's (United States Department

of Agricu]ture/Nationa] Assbciation. of State Universities and Land
Grant Colleges [USDA/NASULGC1, 1983, p. 2), the mission is "to improve
agriculture and strengthen'American families and communities through
the dissemination and application of research-generated knowledge and
lTeadership techniques.” To'carry out this mission, the CES is designed
as an'educatidna] resource for thélpeople of the United States for
extending research results and.adyantes 1n_techno]ogy; Critical to the
CES plan of action is an aggfessivé information and communications
program, targetéd toward specific needs and concerns, including:
(1) The improvement of the internal and external visibility
of the agency and its educational programs, and
(2) The organization serving as a catalyst and focal point
- for the devé]opment and adoption of new communication
technologies and a]ternative§ to serve as delivery

methods (USDA/NASULGC, 1983).
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Of critical concern to the Extension Service is that all partners

in the system seek to enhance the educational mission of the organiza-

tion by 1mp1ementing&%ppropr1ate strategies and technologies witﬁ;tﬁose
partners in the system incTudﬁng educators of adults. Individuals
dealing with adult populations are, therefore, confronted with the need
for a decision-making process designed‘to: (a) identify.program need
at the county level, (b) develop prégram instruction to meet that need
at both the county and state 1eve]§, and (c) implement evaluation and
accountability at county, staté, and federal levels.

Within the Cooperative Extension Service organizational structure,

it is the adult educator!s respohsibility to design and/or develop the

learning experience in a manner that is appropriate for acquiring the
needed information, knowledge, or .sk11]s. Personnel, however, are
faced with a dilemma not uncommon to many educators of adults: that of
being unprepared for designing leqrning ekperien;es appropriate for
meeting adult 1earﬁer needs'.and‘.objectives. Therefore, careful
evaluation of the target audience, educational need, purpose of
fearning experience, subjept—métter content, and learning is critical.
Ih_additioh, characteristics identifying diverse learner participation'
such as mandafory attendance, one-time exposure to the educational
activity, political {nvo]vehent, or previous experience provide
pressure for the adult educator to develop strategies and methodologies
appfopriate for meeting 1earner'ﬁeeds. It .is important, then, that
organizations as providers of adult education consider learner
attitudes toward the learning environment, motivating factors -toward

participation, and personal descriptors such as the current
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developmental stage, education F]evel; and lifestyle commitment.
Awareness of such factors may contribute significantly to the decision-
making process by educators as they design, develop, manage, ~and
implement instructional strategies for the adult learner.

In addition to learner diversity, .considerations allowing for the
effectiveness of the teaching-learning transaction are also of concern
to the educator of adults. An understanding of the conceptual
assumptions of the andragogical and pedagogical models of learning
suggest that the adult educator must be cognizant of the part each
model plays in the overall educative process. Special attention must
be directed toward the initial assumption underlying both andragogy and
pedagogy:

Andragogy is a normal aspect of the process of maturation
for a person to move from dependency toward increasing
self-directedness, at different rates and in different
-dimensions of 1ife (Knowles, 1980, p. 43).
In comparison, Knowles also describes the initial assumption relevant
to pedagogy as follows:
The role of the learner 1is, by definition, a dependent
one. The teacher is expected by society to take full
responsibility for determining what is to be Tlearned,
when it is to be learned, and if it has been learned
(Knowles, 1980, p. 43). ‘

Traditionally, the function of the teacher or educator has been to
teach and the student's role has been a relatively passive one. The
approach, believed to result in a degree of passivity by the student,

.{s in conflict with the humanistic philosophy imparted in andragogy,

‘whereby fhe teacher takes on the role of facilitator, technician,
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resource person, co-inquirer, or catalyst, rather than an expert in the
dissemination of information (Knowles, 1980).

The fmp]ementation of andragogy, as an %nstructiona] methodd]égy,
“into the adult edhcation process suggests thét it is important for the
educator to remember that each grbup of learners is unique and fhat
each individual in the group 1is unique. A procedure or straﬁegy
suitable for one group of Tlearners may be inéppropriate for anéther
group. Educators of adults must be sensitive to the fact that they are
Qorking with a wide variety of-peop]é, thaf strategies are important,
and that the abpropriate se]eétion and use of inStructional strategies’
‘can mean the differencé between ineffective adult education and
education that: (a) actively 1nvp1ves the learner, (b) stimulates the
- Tearner to seék more knowledge, and (c) achieves the specific goals for
which the strategy was designed. |

Reséarch related td the ‘design énd delivery of instruction has
established a knowledge-base fhat provides movement toward the
~investigation of instructional practices (Gage & Berliner, 1979;
Gagne', 1977). "The instructional system is viewed as composed'of
various interrelated components functioning together to achieve a
purpose" (Hannum & Briggs, 1982, p. 9). A specific component of the
instructional system is identified as Instructional Strategies 'and
Media, with the decision regarding how the fnstruction will be
~ conducted based upon evidence related to the effectiveness of various
methods and media. Emphasis is placed upon the selection and use of
instructional strategies appropriate to the 1éarning tasks and

characteristics of the 1learners, within the constraints of the
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situation, reinforcing the'idea that there 'is no one best medium or
strategy for all ‘instruction..  Rather, decisions relevant to the
. selection of the instructiona]”strategy”shouid be based upon considera-
tion df the nature of the objective -to be met, characteristics of the
students, and empirica]: evidence about the effectiveness of the
strategy for the type df learning involved and the type of student
(Cronbach & Snow, 1977).

Statement of the.Probiem

The primary burpose of the study was to investigate the teaching-
learning transaction by determining the effect of selected instruc-
tional strategies on learning outcome of aduits enrolled in a
legislatively mandated pesticide_recertification program. Secondary to
the major purpose was the investigation of factors which might affect -
learning outcome, specifically, attitude toward mandatory pesticide
education, attitude toward the instructional strategy received, and the
personal descriptors of qge{ level of education compieted, and year in '
recertifieation program. o

Given the diversity of adult learners, the conceptual framework of
andragogy and pedagogy characterized as methods of instruction, and'the
nature of a ‘iegisiative]y mandated pesticide education program, the
problem of this study was three-fold:

(1) To determine if a difference exists in learning outcome

between two groubs of participants receiving educational
information by.]ecture'or small group discussion while

both are enrolied in a 1egisiativeiy mandated program.
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(2) To detérmine if thé independent variables of attitude
and personal descriptors (age, -level of education
completed, and years in recertification program)
interact with instructional strategy received 6h

-1earnihg outcome. |

(3) To determine if a relationship exists betweeﬁ Tearning

outcome and:

(a) instructipné] strategy;

(b) attitude toward mandatory pesticide education;

(c) attitude toward instructional ‘strategy received:
and o

(d) the personal descriptors. of age, level of educaiion
completed, and yearé in pesticide recertification

program.

Significance of the Study

Findings frdm the study contribute to several broad educational
. areas. THe first four contributions aré relevant to the knowledge-base
in the field of adult educatfon, while the last three relate to the
practice of educating adults. Thg first contribution is the strength-
ening of‘the assumptions underIy{ng‘pedagogy and andragogy as models of
tearning apprqpriate for both children and'adults. Until the early
part of the 1980's, a large part of the literature in the field of
adult education advocated the "selection of one specific model of
assumptions, cbined "andragogy,” to be used as the conceptual fraﬁework

for teaching adu]ts; The model advocated a collaborative, facilitative
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mode of instruction. The a]térnatfve, presented as a dichotomy in the
11terature, was pedaéogy, a teacher-centered approach traditionally
used és a methodology for teaching children. However, fn the Tlate
1970's, Knowles recénted andragogy's.exclusive application for adults,
suggesting that the 1mp]ementation 6f andragogy and pedagogy should be
contextually determined. ‘In 1980, viéwing andragogy as one instruc-
tional methodology, Knbw]es redefines the jmp]emenfatiqn of the mode],‘
suggesting that aﬁdragogy is:
. simply another model of assumptions about learners

to be used alongside the pedagogical model of assump-

tions, thereby providing. two alternative models for

testing out the assumptions as to their 'fit' with

particular situations (1980, p. 43).
Lindsay (1984) suggests that there are simi]arities! and differences.
between‘pedagogica1-and andrag091éa1 practice and that recommendations
also exist within andragogical practice which, upon testing, will need
modificatibn if not abandonment. jAdditiona] research is needed,
therefore, to explore these indicators further, to determine what
strategies and "repertoires” -- of thought as well as action --
| teachers of adults use. Lindsay (1984, p. 5) suggests, "We still nééd
to know how these strategies and .}epeﬁtoires interact with ‘adult
Tearner motivafion and capabi]itfes, in terms of both achievement and
satisfaction with the ]earningiéxpérience.“ In the present study, the
exaﬁination of'Tnstructionai strategies representing andragogical and
pedagogical pérspectiveszcontribute to the substéntiation of the
| Statement posed by Knowles re]évant to the fit of the model to the
learning situation. The findings help in the clarifying of the

appropriateness of an instructional method by adult educators, based on
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an understanding of tﬁe rural adult learner, the context in which the
learning takes place, the learning environment, and the attitude toward
‘the instructional strétegy received. .

Since few receﬁt studies have directed efforts to the rural
learner's éducationaﬁ needs or their focus on learning activities
(McCannon, 1983), a seécond contribution of the study‘is the addition of
demographic and attitudinal daté =r¢1evant to the rural learner,
Currently, ‘designers. of rural postsecondary education programs are
"limited by a dearth of information about rural adults' educational
interests, characperistics,‘motivations, and participation patterns, as
1ittle attention has been paid to the educational needs of rural adults
| beyond the emphasis on f]]itefacy in the 1970's (Treadway, 1984), In
addjtfbn, Dubin (1972) has cited a 35-year information gap in the
understanding of learning by adu]té, learning that occurs between the
ages of 30 and 65. The present study contributes needed data relevant
to location of residence, accessibility of educational offegings, age, .
and years of formal education; These data can help to provide
additional information for estab]iéhfng‘a profile of the rural learner
in é mandatory educational setting.
| A third contribution is found in the addition of data relevant to
rural Tlearner htfitudes towarq education, specifically mandatory
education. Adolph~and Whaley (1967, p. 152) suggest:

| An individual's favorable or unfavorable attitudes toward
the idea of adult education may in part ajd him in making
decisions to support or reject adult education programs.
It is of interest then for professional adult educators
to "investigate the attitudes toward adult education of

various social groupings as partial indication of support
for adult education programs.
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With minimal research into the area of mandatory education and
governing policies, the finding§ of the study contribute to the
decision-making process by the governing agéncy, administration, and
the adult educator. This study is the first'attempt in the history -of
the legislatively mandated Montana Pesticide Recertification -Program to
ascertain private applicator attitude toward the mandated program. In
addition, 1information can be provided to the Montana legislature for
use in identifying the future need; attitude, and success of legisla-
- tively mandated programs.

A fourth benefit of the study 1is to the service provider,
identified as the Montana Stafe University Extension Service. If
adnﬁ:wistfators are to add dollars for developing new techniques,
methods, and skills in ordef‘ to provide a meaningful educational
experience, research is continua]iy needed to identify those instruc-
“tional strategies which are most'appropriate'for the learning
;1tuation.' Data 'from the present study identify +ndices of the
leffektiveness of selected instfuctionaT strategies vis-a-vis learning
_outcome, as well as attitudes: toward the instructional strategy
received. |

A fifth contribution of the study relates to the area of instruc-
tional development, with spécific attention to using a systems design
model for the design of the educafiona] activity. The use of a systems
model provides the opportunity to investigate the teaching-learning
transaction by observing the éffectiveness of the. model based on an
identified sequence of steps (i.e., identification of goal; objectives,

Tearner characteristics, and so on). Traditionally, instruction has
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been designed based 6n subject matter content or test fitems to be
administered, rather than on an identified educational goal and stated
objectives. Also, a continued. criticism in the instructional develop-
hent Titerature relates to the lack of empirical research investigating
the effectiveness of exiéting 1nstruétiona] models as compared with the
often practiced mode of simply 1hitiat1ng a new model. This study's

implementation of an existing systems model adds to existing data.

General Questions to Be Answered

Given a legislatively mandated pesticide recertification program}
tﬁis study sought to ans@er seven méjor questions. The order of the
qﬂesfiohs is based on the presentat%on of the findings, as noted in
Chapter 4. .

(1), What is the attitude of rural adult learners toward a

]egis]ative]y mandated éduéationa] program?-
(2) What is thé attitude of rural adult learners toward the
1nstrucfiona]'strategy_feéeﬁved? n
(3 Do the variables oflaftﬁtude and personal descriptors
(age, level of educatioﬁ completed, and years in
‘recertification progﬁam) of the rural adult Tlearner
interact with 1eafnihg odtcome and instructional
:5 strateéy‘fmpTemented? |

(4)‘ Does 'fhe instruCtiéhaii.sfrategy fmp]emented make a

difference in ]earnjhg outcome of participants?

(5). Do relationships eiist between the learning outcome of °

“adults enrolled in a mandatory program and the
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independent. variables of”instructiona] strategy,
attitudes of the participants; and personal descriptors
of the Tearner? |

(6)- Do 1nter4corre1atioﬁ(s) exist among the 9independent
variables of instructional strategy, attitude, and
personal descriptors?

(7) What is the relative contribution of dnstructional
strategy, attitude, and the personal descriptors to the

variance in the dependent variable of learning outcome?

General Procedures

| The researcher made contact,wifh the Associate Director for the
_ Montana State University Extensioh Service, seeking permission to
~conduct the study with the assistance 6f the Montana county extension
agehts.i' Upbn receiving approval, names of county agent personnel,
. desiénated as providers of tHe 1987 District V pesticide recertifica-
tion pfogram, were obtained. Anﬂinforma] discussion of the study and
the reﬁearcher's request for 5as§15tancé from county personnel were
presented dufing the District A/.pesticide recertification agent
tfaining session in December 1986. - In addition, a tentative schedule
.of'counties providing pestigjde récertification programs during 1987
was obtained. '
Fofmal contact by the researcﬁer with personnel from each of the
counties providing recertification programs was made by letter during
January 1987 (Appendix A)ﬁf’ Implementation of the instructional

program, fidentified as pesticide safety, was incTudgd in each of tHe
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six-hour pesticide recertification programs held during the months of
February, March, and April of 1987. The data needed for the study were
co]]ected upon cohp]etion of the portion of the instructional program

relevant to pesticide safety.

Limitations and Delimitations

-Limitations of the study, identified as the restriction to a
particuiar number or factor, and dejimitations of the study, noted as
the setting of Tlimits, are listed below. The Timitations include
numbered items one throuéh four; the delimitations include numbered
iteﬁs.five and six. |

(1) County sites 1nvo1ved.1n the pesticide recertification
} program delivery were assignéd a selected instructional
strategy by the researcher, identified as lecture or
'small group discussfon,‘ as compared to providing the
.barticipants with a strategy of choice. Available
county facilities restricted the number of small groups
“that could be accommodated'ﬁn the small group discussion
format. |
(2) ‘A1l subjects comprising the population were asked to
participate voluntarily in the study; some subjects may
“-have chosen not to participate, thus limiting tHe use of
the entire population applying for recertification.
(3) An instrument for méasuring learning outcome specific-
ally relevant to tHe Pesticide Safety criteria was not

available. ‘The researcher was, therefore, limited to
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quéstions measuring learning outcome extracted from the
original Montana Privéte Applicator Recertification
Examination.

(4) Although ‘consistency in format and content was built
into the instructional design and instructional strategy
usihg a systems desfgn mode1, peréona]ity characteris-

tics of the individuals delivering and participating in
the dissemination process may have varied.

(5) The study has as its only focus the pesticide recerti-
fication program in District V of the state of Montana.

(6) The study was delimited to only those applicators
applying for re]icensure‘in-Montana during the months of

February, March, and April of 1987. .

Definﬁtion of Terms

For the purpose of this study,ithe following terms are defined:’

(1) Adult Education -- A set of organized activities carried

on by a wide variety of institutions for the accomplish-
-ment of specific educatfona] objectives.

[It is] a process that is used by adults for their
self development, both alone and with others, and
it 1s used by institutions of all kinds for the
growth and development of their employees,
members, and clients. It is an educational
process that is often used in combination with
production processes, political processes, or
service processes (Knowles, 1980, p. 25).

(2) Andragogy -- A model of assumptions about learners

identifying the concept of the learner as a self
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(4)

(5)
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directing one, the role of the learner's experience as

. cumulative, readiness to learn based on a need to learn,

and an orientation to learning as one of immediate
application. Andragogy represents a body of theory and
practice on which self-directed learning s based.

Attitude Toward Mandatory Pesticide Education-

Instructional Strategy Scale (AMPE-ISS) -- An 1l-item

questionnaire designed to identify, by Likert scale

format, applicator attitude toward a mandatory pesticide

education program and attitude toward instructional
strategy received. Questions numbered 3 and 10 were
designed to identify attitude toward mandatory pesticide
educatiqn. OueStiong numbered 1, 2, 4, 5, 6, 7, 8, 9,
and 11 were designed to identify attitude toward

instructional stratégy received,

Case Study Format -- A-varjation of sma]] group discus-
sion; a learning discussion'beginning Qith consideration
of a speéific problem or "“case" about which group -
members exchange perceptions, ideas, and possible
solutions (Brilhart,.1982).

Certified Applicator -- Identifies any individual who is

Ticensed and certified or issued a special-use permit to~
use or supervise the use of any restricted-use pesticjde
covered by his/her cerﬁification (Montana Pesticide Act

of 1986).
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(7)

(8)

(9)
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Continuing Education -- Formalized learning experiences

or sequences designed to enlarge the knowledge or skills

- of practitioners. These experiences "tend to be more

specific, of generally shorter duration, and may result
in certificates of completion or specialization,- but not

in formal degrees" (Rizzufo, 1982, p. 38).

Cooperative Extension Service -- A system which i1lus-
trafes a way in which society, through the national and
state governments, .has established relationships with
the interests of individuals in local communities. The
national agricultural extension system represents one of
the largest nonprofit adult education organizations in
the United States, with the education of America's
families its primary mission. B

General Information Questionnaire -- Operationally

defined as an instrument designed to secure descriptive
information about private pesticide applicators
including: ’age, 1eve1:of,education completed, years in
recertification program, yeafs in county residence, and
applicator status. |

Instructional Design -- The entire process of analysis

of learning needs. and goals and the development of a

delivery system to meet the needs; includes development

of. instructional materials and activities, and tryout

" and revision of all instructional and learner assessment

activities (Briggs, 1977).
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Instructional Strategy -- A teaching method; a vehicle

or technique for instructor-student communication,

described by four categories: instructor-centered,
interactive, individualized, and éxperientia1 (Weston &

Cranton, 1986).

Lecture -- "A discourse given before an audience or

class" (Penrose, 1981, p.'12); "a carefully prepared
oral and formal presentation by a qualified speaker"
with the purpose being the presentation of factual
information in a diréct and Tlogical manner (Cooper,

1982, p. 39).

Licensure -- Defined by Bratton and Hildebrand (1980,
p. 22) as:

a mandatory legal requirement for certa1n
profess1ons in order to protect the public from
incompetent practitioners. Licensing procedures
are established or implemented by a political
governing body that prescribes practice without a
license.

The recipient of the credential is the individual, not
a program.

Mandatory Adult FEducation -- Education which is

mandated by: (a) direc£ regulation in state 1icehsure '
laws, (b) indirect regu]at1on through professional
membership, emp]oyment requirements, and spec1a11zed
certificétes, and (c):1nforma1 social sanctions

(Rockhill, 1983).
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Mandatory Contindjng Education -- The adoption of
relicensure or recertification. requirements by ﬂnany

professional and trade associations (lLong, 1983);

considereq/ to -be more impOrtant for establishing

general professional standards that will protect the.
health, safety, and welfare of the public.

Montana Pesticide Recertification Program -- An educa-

tional program based on the Federal Insecticide,

. )
-Fungicide and  Rodenticide Act of 1947, amended by

(16)

- (17)

Cohgress in 1972, requiring licensure of applicators
whorﬁse restricted-use pesticides.

Pedagogy -- A model of assumptions about learners iden-
tifying the concept of the learner as a dependent one,
the role of the ‘1earner's experience as. of little
worth, readiness toflearn-organized into a standardized
curriculum, and drieatation' to learn as subject-
centered. Pedagogy.ﬁepreséntS'the bedy of theory and
practice on which teacher-directed learning 1is baéed.

Pesticide Recertification Exam: Safety (PRES) -- Opera-

tionally defined as a 20-item, forced-choice test
relevant to the criteria of Pesticide Safety, identi-
fied as Protective_C]othing and Protective Equipment.
The test is desighed to measure the knowledge-base
deemed necessary by the Environmental Protection Agency
and the Montana Pegtiﬁide Task Force‘in the safe use of

restricted-use compounds.
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19

Practical Knowledge -- The possession of pertinent

facts and the ability to use them in dealing with
specific problems and situations (Montana Pesticide
Act of 1986).

Private App]icafor.(Farm/Ranch Applicator) -- A farmer

or rancher who applies or supervises the application of
restricted pesticide(s) for the production of agricul-
tural commodities on property owned or rented or as an
exchange of services: on andfher private app]icator'é
property. Private applicators must be relicensed every
five years by acquirﬁng'additipna] hours of trainihg or

by written examination.

Rural -- A residence on a farm, in open countryside, or

in areas of fewer than 2500 residents; also includes

" individuals 1iving in - areas of extended cities with

population density of less than 1000 persons per square

mile (CRESS-NOTES, 1983/1984).

Small -Group Discuss?én -— A small group Qf persons

ta]king to each other face-to-face in order to achieve
a goal, such és increased understanding or a solution
to a shared problem (Brﬁ]hart, 1982). . .

System -- "An integrated plan of operation of all
components (sub—systems).bf a system, designed to solve

a problem or meet a need" (Briggs, 1977, p. 6).
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CHAPTER 2
REVIEW OF LITERATURE

The primary purpose of this study was the investigation of the
teaching-learning transaction followed by the determination of factors
which might affect learning outcome in a mandatory setting. The review
of literature chapter 1nE]udes four major areas central to the purpose
of the study: (a) an overview of service providers of adult education,
“with specific attention to the nafiona] Cooperative Extension Service;
(b) mandatory or compulsory adult education with attention directéd'
tbward governmenta] and/or 1egis]at1Ve1y mandated licensing programs;
(c) assumptions undér]ying cohcéptua] models of learning, identified as
andragogy and pedagogy, with emphasis directed toward the models as
methods of 5nstruction; and (d) ‘instructional design literature as it.
“relates to the teaching—]eérning'transaction. Special attention is
directed toward systems design and the.selected instructional strate-

'gies of lecture and small group discussion.

Providers of Adult Education

While the comparability of figures regarding numbers of adults
pa}ticfpating\in learning activitiés.differs from sﬁrvey'to'survey, the
faét that the Unitgd States jé becoﬁing a nation of adults is apparent.
Créﬁs (1981) suggests that by the year 2000, the largest age group will

"be 30 to 44 years old with a risind curve for adults 45 to 64 years of
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age. For those adults, the learning processl can be defined by a
variety of formats, as noted by 'Tough (1971), including deliberate

efforts to acquire knowledge or a skill. As an example of the

“increase, Darkenwald and Merriam (1982) cite a national -survey

conducted by the Educational. Testing Service:which suggests that in

1972, one out of'evéry three adufts between the ages of 18 and 60
participated in some form of adult educatioh, including self-education.

Research relevant to participation suggests that adult education
is the most rapidly growing segment in all education, 1ncreasin§ by 17%
between 1978 and 1981 (Cross & McCartan, 1984). The National Center

for Education Statistics (1982) eétimates that in 1981, 21 million

adults participated in some organized educational activity, with nearly

six million, or 28%, 1iving in rural areas. The increase in the number

of adults in the population accounts for nearly half of the growth,

while-the remaining half 1s'dttr1buted to the increased need and desire

of adults to learn. The need for lifelong learning was identified as

‘stemming from technological and social changes in addition to

éccupatﬁonal obsolescence and the needs of special interest groups.

Institutions identified as business and industry, labor and

professional organizations;: governmental agencies, and community

organizqtiqns provided 46% df all courses taken by adults in 1981
(Cross & Mchrtan,"1984). |

Darkenwald and Merriam (1982) describe environments of adult
learning and education with particular attention to institutions and
organizations providing educatjonal opportunities for adults. Types of

learning environments’are described as ‘highly informal to highly formal
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with the connotation of informélity representing “any purposeful,
systematic, and sustained learning activity that is not sponsored,
planned, or directed by an organization" (p. 152). Four categories
used by the authors as an organ1z1ng framework for the overview of

adult educat1on organ1zat1ons are noted in Tab]e 1.

Table 1, Categories as an organizing framework for overview of adult
' .education organizations.

Agency Type : . : Categories

Educational . Public school adult education
Community college
“Four-year colleges and universities
Cooperative Extension Service

Non-Educational - Business and industry
‘ Government agencies
Armed forces
Unions
Correctional institutions
Hospitals .
" Trade associations

Chambers of Commerce

Quasi—Educdtiona] . Cultural organizations
: Community organizations
Occupational organizations

Independent Organizations ’ Community-based agencies
Proprietary schools
External degree agencies

Also important to the field of adult education are those organiza-
tions nurturing and giving direction,  in addition to the defining of
the adult-educator role based on the orgahizationa]"c1imate. Categori-

zation of-organizations has been considered based upon who benefits

"~ from the activities. One example originates from'B]au and Scott'é
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~(1962) cui bono typology which yfe]ds,a modified version of categories .
pertinent to the distinctive c]iente]es in adult education, including:
(a) general public or some~bortion-of ftk (b) ehp]oyees (including
volunteers); (c) members; and -(d) "clients, patients, or customers.
Darkenwald and Merriam (1982) note the crudeness of the modified
typology, but identify the value of such categories in the way they
correspond to major types of provider organizations (e.g., schools and
colleges, business and industry, pfofessiona] associations). As a part
of both adult education theory and practice, knowledge of clientele
categories provides an avenue fof the identification of characteris-
tics, which can ultimately play a rofe in defining goals and methods of
adult education, as well as the resulting program development process.
A préblenl that does exist, however, fs that many adult education
organizations will fall into more than one category. Distinctions
between formal and informal education, teacher-centered or learner-:
céntered approaches, and training or performance-oriented adult
_ education ‘become confusing; However, Know]eé (1964) and Houle (1969)
suggest the possibility of a broad c]assificétion schema, with the
education of adults playing a primary, seconda;y, or sole function
- within the organization. The'naiidna] Cooperative Extension Service;_
as an example, serves as an- educational organization, with its sole
. mission the dissemination ‘of research-based educational informatfon to
the general ppb]ic, with specific_gttention to the broad program areas
,'of agricu]turé, home econom1c§; community development, and youth., A

discussion of the rural learner and the Cooperative Extension Service
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follows since the Tearner category and organization play a critical

role in the context of the current”study.'

Adult Education and the Rural Learner

The Rural Scene in the United States

The geographic rural areas in the United States are engaged in a
_process of change.  Although.distinguishable by a direct economic
" dependence on resources of the land, an immediate relationship'between
the social and the natural environment, low population density per
square .mile, and tHe presence of small, ciosely knjt communities,
dhanges are apparent. .The continental countryside contains more than
';‘16;000.towns of 15,000 or less population where more than 70 million
people live (McCannon, 1985). However, Treadway (1984) suggests that
fewer than two million of the.22 million rural peopie who are-gainfully
employed 1abor in agricd]turé, forestry, or fisheries.

Dominant demographic and economic conditions are associated with
being rural. Barker (1985) characterizes the rural United States by an
agriculture tradition, sparse population, and isolation. Also noted
are communities being Tong disfances from goods and services, cultur-
- ally homogeneous, and having‘minimal pub]ic transportation. fhere are
usually fewer cultural attréctions; limited'pub1ic.§ervices, and less
opportunity to attract federal and state funding for educational
broéramming. | }

“The urban to rural migration, in addition to the diversity of
_ cultural “and economic factofé; has increased the awareness by the

federal government of the. educatjonal ‘needs of the rural adult,
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including a concern for educational equity for rural citizens.
Unemployment, advances in technology, recertification requirements,
career'changeé, and the continually growing knowledge base prevalent in
a changing society provide a ver& Eea] need for rural adult 1earnersvto'
: eontinue their education. '

The rural learner in -an agriculture setting. In 1974, the

National Advisory Council on Aduit Education suggested that the outlook
for the occupational group identified as "agriculture" was declining..
Specifically, it was noted that farm work as an occupation wou]d
decline by 48% between 1972 and- 1985 These figures substantiate the
projected decrease in agr1cu]ture as an occupation from 37.5% in 1900
to 3.6% in 1973. However, the mechanization of agriculture, improve—
ments in communications and transportation syetems, industrialization,
and the growing‘ demand for . reseerch developmeﬁt, scientific and
teehntca] experience, and ecoiogica] development have changed the face
of the farmer and rancher. ~ Rural adults are therefore turning
increasingly to educational broviders as a means of accommodating for
needed change in their lives. |
Added to the noted societal changes and expectations is the.
- considerattbn of motivation behﬁﬁd the need for Tearningt Hou]e'(1961)
. identifﬁes adult tearners as having three types of orientation to
1eafning: goal-oriented with an emphasis on accomplishing fairly
‘clear-cut objectives; activity-oriented, identified as individuals who
take part for reasons other than content; and learning-oriented, those

who seek knowledge for its own sake. Other researchers (Cross, 1981;
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Knowles, 1980) suggest that adults enter learning situations with a
particular focus in order to meet an immediate need.

Recent isolated studies in the Titerature‘propose the notion that

in the past, rural adult learners have selected learning activities for

reasons of personal development rather than fpr vocational advancement.
- Again, however, with the increased need for.certification and licens-
ing, mandated continuing education requirements have been on the rise
for various occupations, including agriculture. Treadway (1984)
suggests that motivation to. pursue learning is driven by rea]—]ife
needs. .The resultant continuing education and training after a
person's first formal round of learning, therefore, is taking place at
more and more junctures in a person's lifetime.

Residents of rural communities are also described by Treadway
(1984) as being older, having fewer years of formal education, and
having a tendency to be more alike than are people in large cities.
With the number of farmers/ranchers declining, the farm population is
left with a highly skewed age distribution. Persons over the age of 45
are therefore a steadily increasihg portion of the total. The median
age of farm operators in the United States rose from 43 years in 1920
to 50 in 1960 (Hathaway, 1965). Treadway (1984) further emphasizes the
age factor of rural adults by noting that in non-metropolitan areas,
38% of the population is over 44 years of age,

Another factor relevant to a description of rural learners is the
level of education completed. The occupational schooling medians,
presented by the Natidna] Advisory Council on Adult Education (1974),

indicates the median years of schooling completed for farm occupations
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was 10.7 years in 1973. Those emb]oyed in farm occupations with 12
years of schooling or more comprised just over 40% of the total number
émp]oyed in agricu]turé. The_Nationa] Center for Education Statistics
(1982) reported that in 1981 nearly six million adults, participating

in some form of adult education, were from the rural United States.

Cooperative Extension Service

In the early 1800's, acts designed to further establish a
relationship on the part of the federal government to the cause of
education were enacted. The impetus that followed to establish centers
.of learning for the non—profesgiona] classes contributed to the
enactment of the Morrill Land-Grant Act of 1862, providing the majority
of stétes with potential legislation for land-grant institutions.
EXpansion of the 1egis1atioh continued with the Hatch Experiment Act of
1887, followed by other legislation supp]ementfng the Hatch Act and
adding resources for teaching. Subsequent legislation, identified as
the Smith-Lever Act, became the legal basis for the national coopera-
tive extension system "and provided the most massive program of adult
education the world has ever'seen“.(Burlingame & Bell, 1984, p. 34).

Characteristics of the Cooperative Extension Service. The char-

acterist1c§ of the Cooperative Extension Service are defined by the
report of the joint United States Department of Agriculture/National
| Associaffon of State Univergities and Land-Grant Colleges (USDA-
NASULGC) Extension Committee on Cooperative Extension (1968) as:

(1) It is educational in program content and methodology,

not regulatory or financial; thus, is administratively




(2)

(3)

(4)

(5)

(6)

“(7)

(8)
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attached diréctiy fo'the-bubfic‘universfty system and is
a major part of it, rather than being attached directly
to state government.
It provides finformal, non-credit education conducted
primari]y beyond the;forma] classroom, and for all ages.
It helps people so]vé problems and take advantage of
opportunities through education.
It features the objective presentation and analysis of
factual information for decision-making by the people
themselves. It is typically research-based with free
flow of communication among research, extension, -and
resident feaching functions of the state university
system, and also with the resources of the United States
Department of Agriculture and other agencies, public and
pfivate.\
It functions through 1local offices, which are semi-
autonomous units accessiblé to and subject to influence

by local residents.

It involves cooperative but not necessarily equal

sharing of financial support among federal, state, and

county or local levels.

It requires cooperative but not necessarily equal

sharing of program development among federal, state, and
county or local Tlevels.
It is practical, problem-centered, and situation-based.

Extension education starts with helping people to
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identify. and under;tand their needs and problems and to
use new technology or information in solving them.

(9) The funding and administrative relationships permit
educational programs directed at broad national
purposes, yet serving specific local needs with
priorities determined locally.

(10) It'is a professiona] function staffed by college trained

personnel specifically qualified for their positions.

Program development. Program development within the Cooperative

Extension Service is designed as a process of planning, implementing,
and evaluating an ‘educational effort and consists of a series of
dé]iberate, thoughtful considerations that lead to a prepared and We]]—
executed plan of.action. Prawl, Medlin, and Gross (1984) identify four
basic points which serve as a guide in the program development process,
including: (a) expressed needs of people, (b) analysis of environment
and other conditions of society, (c) emerging research results, and
(d) administrative response to recommendations and pressures of
Cooperative Extension support.groups.

' Historically, the Cooberative Extension Service has been organized
into four major program areas: (a) agriculture and natural resources,
(b) home economics, (c) 4-H youth development, and (d) community
resource development. With regard to agricu1turé1 and natural resource
programs, tHe Extension Servicé and its personnel extend into a variety
of agriculture areas ranging from conducting experimental trials on
farmeré' and ranchers' fie]ds'to interpreting facts on public policy

issues affecting agriculture. Reviewing program priorities has become
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an essential component of the program development process with the need
for better cooperation and coordination with other United States

Department of Agriculture agencies and agribusiness concerns essential.

Montana State University Extension Service

In 1893, when the Agricultural Cb]]ege was established, Montana
wés just beginningfto consider Ttéelf,an agricultural state. Although
enrollment in the four-year academic program in agriculture was low, a
brisk demand soon appeared for shorf courses of a practical nature.
The Experiment Station activitie;, therefore, fit the immediate needs
of rural Montana, with research ‘on the many untouched problems
confronting agriculture considered a necessity. To-assist in answering
questions from both.the Farmer's Institute participants and those not
1h attendance, the Experiment Station began to publish bulletins.
Personnel, finding themselves immersed in extension work, constantly .
Tooked for .organizations Which could assist in the educational éfforts.
With continued growth, 1nc]ud1n§ special agricultural trains, dry farm
experiments, and the development of a series of Dry Farming Congresséﬁ,
"the demands for extension actfvities'increased. After a number of
years‘ of continued educational Work;' the 1913 Montana Legislative
Assembly approved a Department of Agricultural Extension at Montana
State College, with the organization of an extension division ]afge]y a
matter of turning over the resources that héd been proQided for the
“already functioning Farmers' Institute Office and changing the name to
‘Extension Service. With the establishment of the Department of

Agricu}tura] Extension and the continued participation by the counties,
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Montana was in an appropriate position to take full advantage of the
national assistance legislated by the Congress of the United States in

1914, | . -

Montana Pesticide Recertification Program

Extension education can play a vital role in the formation and
implementation of agricultural policy. The task of the agricultural
policymakers is described by Maunder (1972, p. 8) as:

. to determine the direction of growth of agricul-
ture, to set goals for development, to devise means of
achieving these goals, to evaluate progress periodic-
a]]y and to revise goa]s and programs when necessary.
It is usually necessary also for policymakers to devise
legislation required for the .implementation of the
policies which have been adopted.

Agricultural po]iéy is formulated by government officials and
touches upon the interests of all segments of the population. However,
_ the execution of policy begins with changes in the attitudes and a
" redirection of action by the masses of primary producers, the farmers
and ranchers.  Without cooperatioh of the population, very little
- change will occur. Therefore, appropriately conducted extension
programs can serve as a line of two-way communication between policy-
- makers and the people of the state. Questions relevant to the needs of
rural people, the effect a given policy will have upon the clientele
wé]fare, how rura] people will react to a particular policy, and what
adjustments must be made to fit local situations are all answerable
through the agricultural extension concept. The Montana Pesticides Act

Administrative Rules of 1986, cooperatively administered and imple-

mented by ”the Montana State.‘Uthersity Extension Service and the
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Montana Depaﬁtment of Agricu]thre, stands as an example of the roles
played by agricultural ektension and a legislative policymaking body.'
The resulting -educational program, offered by the Extension Service, is
an example of a legislatively mandéted educational program formulated
_ by a po]iticai governing'bbdy énd’offéred by a nonfprofft, educational
agency based in a land-grant system.

Prior to the mid-60's, state 1nvo]vem¢nt with the use of pesti-
_cides was handled by the Montana Department of Health. In 1966,
1egis]ators began a dialogue Eéievant'to.the passage of a law comprised
of several elements, including a procedure for the licensing of
pesticide .applicators. Although defeated in legislative committee in
1968, a speciaﬁ committee within the iegisTative council was created to
study the potential for the development of a pestﬁcidé law. Basic
- components of the law were defined to: (a) revise the process for the
; registfatioh‘of products; (b) create a licensing program for commercial
~ and governﬁeﬁt abp]icators,;ﬁnc]uding operators that wbrked_under
applicators; and (c) create a licensing pfogram for dealers, with both
areas (applicators and dealers) having to take an exam to qualify. In
the law, the tommittee also indicated that'standards could be estab-
lished fof applicators to maintain some sort of qualifications;
However, this Was only for commercial and government applicators. 1In
térms of private pesticide app]icators, identified as farmers and
- ranchers, the 1aw empowered the Department of Health to restrict a
compound and, by so doing,  réquired any applicator handling that
~ compound to meet some sort of :qﬁa]ifﬁcation. The Tlegislation was

passed in 1970, based on active;cdmmunicatioh between the agriculture
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community and legislators represehtiﬁg environmental concerns (Gingery,
1987).

The final version of the law -was based on the American Association
of Pesticide Control "model bill1" in addition to state laws from across
the states. Negotiation between thé agriculture legislators and the
Tegislators representing environmental interests were held, with both
groups wanting the law. Emphasis was placed on the questions of:
“what is licensing?" "Why should there be an exam?" and "What-ﬁype of
exam would be appropriate?" (Gingery, 1987). The need for individuals
to have greater knowledge was'aésumed, with additional support from
agriculture legislators who felt very strongly that for commercial and

governmental . applicators, advanced education was needed. However,

- within the .discussions, the topic of how the educational information

would be structured, other than the agencies to be involved, was
missing (Gingéry, 1987). A

In the drigina1 legislative proposal, the Department of Health
retained a]i the registratjon'éépects; the Department of Agriculture
was responsible for the licensing functions. When the bill was finally
passed, the Department of Agriculture was assigned the responsibility
of both.the registration and the licensing functions (Gingery, 1987).

During the first year, 1971, the licensing program was developed

- for both commercial and government applicators. At the same time,

Congress passed. the amended- Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA), which required certification of applicators
handling restricted-use pesticides. Prior to that point in time, the

law was{strﬁct]y a.registration law with no licensing or certification
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involved. The only education offered was that normally provided
through cdunty extension agents and a few of the agencies that wanted
to be involved in the educational aspect. |

In the mid-70's, when the Environmental Protection Agency (EPA)
passed fu]es on certification for cdmmercia], governmental, and farm/
ranch applicators, plans for private applicator certification came into
being. "Montana was either the first or second state to submit its
approved certification program to EPA" (Gingery, 1987). The plan was
approved and ultimately deve]oped.cqoperative]y between the Department\
of Agriculture and the Montana State University Extension Service. The
educational progr&m basically required beople wanting to use
restricted-use compounds to be certified by exam or by training.
However, because a poor mechanism for maintaining qualification
exiéted; representatives from thé licensing agency énd the educational
provider began a series of meetings in the early 80's. These meetings
culminated in a new system for~éertifying app]icators-(Gingery,_1987).

Not oh]y was the process of certification reviewed, but the.
question of how quality.was-to bé:maintained was also considered. The
process in 1984 was considered,td be one of quality; however, a few
legislators disagreed with the program and in 1985, modifications
resulted in a reduction fn the training requirements for private
app}icétors. As a result, the Department of Agriculture and ‘the
Extension Service again met and“a]teﬁed the system to meet legislative
reqUirements. For recertification, an applicator needed to attend six

hours of training every five years as compdred to the 1984 system of

N
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mandatory attendance at three training programs in five years (Gingery,
1987).

The process involved in the issuance of a license is based oﬁ
several steps. Initially, a qualification sheet or document is sent to
the Extension Pesticide Specialist, which is then returned to the
Oepartment of Agriculture bearing the names of people that are
requalifying in a particular district (Montana is composed of five
pesticide districts). Based upon that listing, the Department sends
applications directly to those individuals that have been in the
system. The application(s) are then returned with the licensing fee.
The credential, identified as a certificate, is then issued by the
Department. For people who are not qualified, a 1ist is sent to the
county agent who then has the responsibility of contacting those
applicators and indicating the months in which recertification training
| will be provided. Upon completion of the recertification program, the
céunty agent signs the application form to indicate attendance and
participation in the program. The license is then issued by the

Department of Agriculture upon receipt of the agent's list.

Mandatory Education and the Adh]t Learner

Historically, adult education has been considered to be largely
voluntary, and compulsory adult education a repulsive idea.

Forcing individuals to further their education .
somewhat concealed in promotion considerations which
require advanced degrees or certification . . . is
antithetical to the ideals which the early American
adult education movement cherished (Day, 1980, p. 5).
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The concern is either for the individual learner or it is not; if Tf
is, then the individual's right to a variety of quality learning

.opportunities -- programs, networks, institutions -- and especially to
accept or reject any or all of these opportunities must be respected‘
(Day, 1980). waever, the notion that some of the educational
éctivities within ‘the 1ifelong.learning proéess may also be thelresu]t

of ahy number of societal pressures on the learner is becoming more
abparent. Providing a basis for the often .controversial issue of
mandatory adult education, compU]Sory\adu1t education, or forced adult
learning is the pressure érisihé from consumer protection groups,

" professional associations, and licensing boards in an effort to
accommodate for societal and occupational change. Although the purpose

of the following literature review is not to debate the pros and cons

of mandatory education, a brief discussion 1is- appropriate since the
context of the present study is set:within the realm of a legislatively
méndated educational program.-

With the existence of a variety of interpretations relevant to the.
components of mandatory educatidn, the' researcher has provided a
conceptual framework from which the literature review for the present
study is structured (Figure 1). Specific attention is directed to the
area§ of }iéensur;‘ and the prqcess of relicensure via mandatory
continuing . education within the Eontext of a governmentally mandated
educational setting. o

Cfitica] to an understanding of “mandatory” adult education is én
interpretation of the context in which the term mandatory is uged (that

is, the adult education envirohmentr, as the concept represents.a wide
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variety of. institutions for the accomplishment of specific educational
' objectives. Complementary to the notion of adult education as a set of
organized_activities, Knowles (1980, p. 25) further states:

Adult education is a protess that is. used by adults for

their self development, both-alone and with others, and

it is used by institutions of all kinds for the growth

and development of their employees, members, and

clients., It is an educational process that is often

used in combination with production processes, politi-

cal processes, or service processes.

A more recent definition originates from Darkenwald and Merriam
1(1982) stating that adult education is a process whereby persons, whose
major social roles are characteristic of adult status, undertake
systematic™ and sustained learning activities‘for the purpose of
bringing about changes in knowledge, attitudes, values, or skills. The
key factor in the above definitions, and others of a similar nature,
however, is the assumption that adult. education is voluntary and that

adults participate in learning activities of their own volition.

Mandatory Adult Education
The conclusions of the Adult Education Association of the United
‘States of America Task Force Report on Voluntary Learning (Heaney,
1980, p. 3) challenges the concept of compulsory adult education as
"incompatﬁb]e with the ideals of social democracy and furthers totali-
. tarian, monolithic tendencies 1in - our society."  Rockhill (1983, p,
111), providing an overview of the issue of mandated education, states:
The extension of education to be mandated over the
entire life span of the individual may be one of the
most significant social developments of our time with
ramifications analogous to the common school movement,

compulsory secondary school attendance, and the advent
of mass higher education in the post World War II era.
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-Interpretation of the term “mandatory education" involves a
variety of meanings and uses within numerous educational contexts. A
popular 1genera]ization cited in the‘socioTogy literature is that
occupations are becoming "professionalized“ with the Tlabel Ibose]y
applied to increasing specialization and transferability of skills, as
noted in the process of licensing, or certification (Wilensky, 1964).
The. rationale under]yfng compulsory or mandatory education is  compe-
tence, a very much related notion to obsolescence, with shared concerns
for keeping up with or maintaining some evolving standards. Shimberg
(1978, p. 215) suggests that "the major Justification- for state
regulation of‘an.occupation‘isfto protect the public from those‘who are
unfit to practice.” |
The concebt of mandatory -education appears to extend beyond the
) desire by sociéty to provide thé public with well-qualified, up—to-date'
.proféssional services. The majority df national data relevant to
._mandatdry adult education is 1imifed to exampies of state reguiation
through licensure laws. An example of the current emphasis of
mandatory education was noted” in a televised 1pterview involving a
‘dialogue between representatives of a national television network and a
representative of the Florida State Legis]athe and the Florida- Parks
énd Récreation Department (Gumble, 1987)t The proposed Tegislatioh
would require any adult applying for a license to operate a recrea-
fiona], motor-powered boat to attend a one-day educational program on
boating safety. To relicense, applicants would be required to continue
participation in the educational ‘progréms at regular intervals, as

mandated by the state.
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A similar requirement is seen in the Environmental Protection
Agency mandate relevant to the burchase and application of restricted-
use pesticide compounds by commercial, governmental, or private
pesticide applicators. In the state -of Montana, for example, private
pesticide applicators are legislatively mandated to attend six houré of
educational programming, within a five-year period, in order to
relicense and legally be able fo purchase and apply restricted;use
pesticide chemicals. Although mandated originally by the federal
Environmental Protection Agency, the-Montana state legislature enacted
a more specific law with the intention of providing continued compe-
tence in the use of dangerous agriculture compounds (Montana Pesticide
Act of 1986).

Credentialing. Compounding the nature of mandatory education are

the numerous processes identified as a "means to an end." The Collins

Dictionary of the English Llanguage (Hawks, 1982, p. 351) defines

credential as ". . . something that entitles a person to confidence,
~authority. . . . a letter or certificate giving evidence of the
bearer's identity or competencé." Bratton and Hildebrand (1980)
suggest that a clearer distinction could be made between the creden-
tialing processes if three féctors-are reviewed: (a) the recipient of
the credential, (b) the certifying body, and (c) the degree of volun-
~ teerism required for each. Galbrqith and Gilley (1985) purport the
need to distinguish between fhe processes used in mandatory adult
education, fidentified as accreditation, licensure, and certification.
While each attempts to regulate the measurement of competencies, the

methodology, population, and purposes of regulation differ. Bratton
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and Hildebrand (1980, p. 22) proVide the following definitions and

distinctions between the terms:‘

s

a) Accreditation is the process whereby an agency or
association grants public recognition to a school,
college, unjversity, or specialized study program that
meets certain predetermined qualifications or stan-
dards.

b) Licensure is a mandatory Tegal requirement for
certain professions. in order to protect the public
from incompetent practitioners. Licensing:procedures
are genera]]y established or implemented by a political
governing body that proscribes pract1ce w1thout a
license.

c) Certification is the process by which a profes-
sional organization or an independent external agency
recognizes the competence of individual practitioners.
The direction of the present study is toward the investigation of a
governmentally legislated licensing program. Specific comments rela-
tive to licensing literature fo]]ow 1n the paragraphs below.

Licensure. "Society expects that practitioners of all disciplines
LShou]d be professional. and competent" (Galbraith & Gilley, 1986, p. 1)
‘A variety of mechanisms exist for identifying and determining compe-
tence, one of which is licensing. Galbraith (1987, p. 15) defines the
process of licensure as "the credentialing of individuals by a politi-
cal body which is mandatory if the individual is to practice in the
- profession." Friedman (1962, p. 145) defines 1icensing as requiring:

. some demonstration of competence. . . . “and any-
one who does not have a license is not authorized to
practice and is subject to a.fine or a jail sentence if
he does engage in practice.

Gross‘(1978) suggests that licensing is used in the literature to

refer both to the arrangement whereby practice is restricted as well as

. to all collaboration- between a state and a profession, including
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registration and title certifications. The recipient of the license is
the 1nd1v1duai and not the program.

A license is a credential, respected by sociéty, assuming that
those so endorsed have demonstrated competencies in specific areas.
The process and procedures asgociated with licensure involve questions
of ethics, quality of service, types of standards, and price of service
by control of supply for both professional and non-professional
occupations. It appears to be the public's belief that the possession
of a license by a practitioner is gvidence that a state agency has
checked the app]fcant's qualifications and administered appropriate
tests to ensure thaf the individual 1is fully competent. It is also
believed that licensing boards monitor their licensees to ensure that
they have maintained their competence and are still fit to préctice.
In addition, the continued question of competence, suggesting a certain
_]eye] of training and achievemént fe]evant to a particular level of
skill, continues in the forefront of the Ticensure discussion,

Spector and Frederick (1952) suggest thrée major ‘trends in the
20th century regarding the 1fcensing process: (a) for licensing to
include an even greater numbeh of occupations, (b) for the type of
Ticensing to go from title certifichtions to compulsory licensing of
practice, and (c) for the raising and tightening of standards. Moore
(1961) suggests that the existence .of licensing laws indicates a shift
of opinion in the last century from the notion that people know what is
best for themselves to the notion that society is the best judge. 1In

retrospect, Goode (1960) suggests that the pressure for licensing is
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greatest for occupations that deal with clients as individuals and

where competence cannot be easily demonstrated.

Mandatory Continuing Education ,

Stuart (1975) defines continuing education as encompassing all
those learning activities that -occur after an individual has completed
his/her basic education. - Rizzuto _(1982) provides a more specific
definition of continuing education as fdrmalized learning experiences
or sequenceé designed to enlarge the knoW]edge or skills of practi-
’tionerQ. Continuing education opportunities and experiences "tend to
. be more specific, of generally shorter duration, and may result in
“certificates of completion or’ specialization, but not in formal
’-degreeé“ (1982, p. 38). The American Hospital Association, in its
landmark statement of 1979, suggests that continuing education is a
‘p]anhed-series of activities that enables an individual to acquire the
ski]fs, knowledge, and behavior needed to meet current job requirements
or to remedy identified deficiencies.

The need for continuing learning in order to remain current in
practite is wide]y.recognized; Attention to rapidity of change has
resulted in increésed oppdrtunities for adults to continue their
eduqation, both within the employment setting and through external jqb—
related programs. Edwards and Green (1983) suggest that continuing
education is a required condition for the renewal of a professional
Ticenﬁe, the renewal of "a specialty certification, and continued
'membership in a professional assocfation. However, the‘growing concern

within both the professiona]nand non;professiona] occupations is the
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issue of mandatory continuing education (MCE). As a result, continuing
education requirements are receiving attention in three areas, as noted
by Egelston (1974): (a) establishment of voluntary continuing
education recognition programs Qeve]oped by professional associations,
(b) development of self-assessment éxaminations managed through
‘professiona] associations, (c) modification of licensing laws to make
continuing education a requirément for re-registration or relicensure.
How state professional and océupationa] groups view continuing
education, however, critically influences whether or not state
licensing boards develop mandatory continuing education requirements.

Cunningham and Hawking (1980, p. i3) define mandatory continuing
education as ~"education which is required of an adult to either
maintain certification or licensure in a vocational pursuit or to meet/
avoid requirements for a special reward/punishment.” Rockhill (1983)
suggests that education is mandated by: (a) direct regulation in state
licensure laws; (b) indirect regulation through professional
membership, employment requirements, and specialized certificates; and
(c) informal social sanctions. Regulatory officials and legislators,
as an example, have considered ways to ensure thatnlicensees are not
only initially competent, but thaf they maintain their competence. One
option involves convincing the state legislature to pass a law
requiring all licensees to show fhey have engaged in some minimum
amount'of.continuing education as a condition of license renewal. At
question, as noted by Rockhill (1983), is whether licensure laws, and

the often concomitant mandatory continuing education, exist in
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protection of the public's interest or in order to protect self-serving
interests of occupational groups.

Attitudes Toward Mandatory Contfnuing
Education (MCE)

Apps (1980) suggests two reasons why states mandate continuing
education: (a) Society is experiencing a knowledge explosion and
professionals must be forced to keep abreast of relevant developments,
and (b) consumers are insﬁsting on competent and caring professionals.
Statements purporting a rationaﬁe in favor of mandatory continuing
education include such comments as: (a) MCE is an assurance of
continued competence, and (b) MCE is promoted as an alternative
acceptable to professional Qroups{ forestalling deménds for periodic
examination for relicensure or recertification or for a system of peer
review. Lisman and Ohliger (1978) suggest the trend toward mandatory
cohtinuing education is especially evident in those fields where
education is a mandatory condition of relicensing, citing that some
form of continuing education was required for 14 professions in 45
states. More recently, Phi]]ips'(fn'daschik, 1986) noted a total of
some 40 states in which 16 professions mandate continuing education for
relicensure. In addition, many ]6ca], state, and federé] employees
such as police officers, firefighters, and agricultural extension
agents are required to enroll in continuing education offerings, with

similar pressures on architects and members of the clergy.

Rationale in favor of MCE. Statements purporting a rationale in
- favor of mandatory continuing education include comments such as:

(a) MCE is. an assurance of continued competence; and (b) MCE is
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promoted as én alternative acceptable to professional groups,
forestalling demands for periodic examination for relicensure or
recertification or for a systgm of peer review. The main argument in
fdavor of mandatory continuing .education is that professionals must
continue their education in order to remain current in their field.
Underlying the argument ébout professional obsolescence is the

concern relative to professional competence. In response to the
pressure from the public sector, brofessional.éssociations and
lgovernmental regulatory agencies have taken steps to assist practi-
tioners in maintaining competence. The American Hospital Associatfon
-(1979), for example, suggests that legislatures enact statutes
requiring continuing education Eas .a condition for 1license renewal.
Rizzuto (1982, p. 38) provides an example in a statement relevant to
mandatory continuing education'ih the field of nursing:

Inherent in the mandatory continuing education laws are

the assumptions that" knowledge gained will be applied

in the professional's practice and that the amount of

educational time required for relicensure is sufficient

to prevent outdated or incompetent practice.

Rationale against MCE.. Ohliger (1981, p. 5) suggests, “Not only

is there no evidence that MCE guarantees worthwhile learning, but there
is a growing awareness that, indeed, it undermines it Thfs is
clearly a statement in_opposition~to the value of mandatory continuing
education. In response to the need for mandatory continuing education,
as demonstrated by public pressure, Oh]igerAsuggests that the recent
thrust represents primarily the ﬁpread of the industrial model in its
dying days from workers in factories who could not escape MCE to pro-

fessionals who until recently were the imposers, not the imposed-upon.
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The view that mandatory continuing education is a safeguard
against incompetence is also discounted by Edwards and Green (1983,
p. 44) who state that "there is Tlittle evidence that suggests any
clear re]ationshib between participation in continuing education as it
now exists and continuing professional competence." Stuart (1975, p.
11) suggests the necessity in keeping practice relevant and future~
oriented, but provides an added caution relative to mandated education:
Educational theory tells us.clearly that adults learn
best when objectives are relevant to needs. Intrinsic
motivation is.more productive than extrinsic motiva-
tion; therefore, the person seeking education to meet
Tegal requirements may be less selective in material to
be learned and less involved in the learning process.

Professional and occupatioﬁa] attitude. Cooper (1973), in

reference to nursing literature, stresses that learning cannot be
forced.  Buckner (1974) concurs, suggesting the greatest danger of
mandatory continuing education is that it may focus on the individual
needs of the Tearner rather than encourage a process of self-
" assessment by the learner. Kotzan and Jowdy (1970), citing the work of
Yamamto, Thomas, and Karus, provide the following:

Perceptions should not be ignored by curriculum

planners since meaningfulness, and, hence, the motiva-

tion for learning, will tlargely depend upon the

psychological significance and interest each subject

matter holds in the student's mind (p. 21).

Examples of attitudes toward the concept of mandatory continuing
education are found in a wide range of professional and occupational
literature bases, a substantial contribution being made by the health
fields, specifically nursing. Whitis (1972) surveyed a random sample

of 300 registered nurses regarding their attitude toward mandatory




48
continuing education; 83% of those responding felt that continuing
education should be on a voluntary basis. Mattson (1974), using a
random sample of 150 nurses,“found 68.4% to be in favor of voluntary
continuing education, while 23.7% were in favor of mandatory continuing
education. A significant re]ationéhip was found to exist between
educational level of respondents and their support of a voluntary or
mandatory approach to contiﬁﬁing eduﬁatjon. Those respondents holding
baéhe]or's or master's degrees supported the'vo]untary approach less
frequently than those individuals ho]ding a diploma or an associate
degree. In other words, the study suggests that individuals with a
::higher level of education 'were more favorable toward a voluntary
continuing education‘progrém. _

The purpose \of. a study by Mf]]er and Rea (1977) was also to
determine attitudes and opinions of a group of nurses in northern
I1Tinois ‘concerning :mahdatory Eontinuing education. A 25-item, .
mu]tﬁp]e—choice questionnaire was distributed to 30 hurses residing
within 50 miles of a large northern I11inois city. A 100% return rate
was observed. Of the respondents'(80% of them holding dip]omas){ 70%
indicated that mandatory educatioﬁ' was a step forward for nursing,
while 234 disagreed and 6% were undecided.

‘-A total of 229 questionnqireé, wére distributed by Larocco and
Polit (1978) with a 56% return’ rate. An analysis of the Likert items
indicated that the large majority of respondents were -highly suppoffive
of continuing education, although attitudes toward MCE were not as
favorable. = There was a tendEncy forfyounger nurses gnd less experi-

enced nurses to be more favorable toward continuing education and more
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1iké1y to favor mandatory continuing education. The latter was
especially true for the two younger age groups (20-25 and 26-35), who
consistently demonstrated more positive attitudes than‘the older groﬁps
(ages 36-45, 46-55, and 56 and older). 'Higher‘levels of education were
also associated with more favb#ab]e attitudes toward MCE. With regard
“to length of experienqe,'there was a marked tendency for nurses with
fe]atively few yearslof experience'td have a more favorable opinion of
‘méndatory continuing education. Attitude- scores of the group with five
years or less experience differed "significantly ‘frdm the attitude
scores of “the other two groups, identified as having 6-15 years and 16
years or more experience. Iijh regard to significant predictor
variables, age and number of years of experience were found to have the
strongest relationship to attitudes toward MCE. |

Mathews and'Schumacher (1979) found that 48% of the 150 respon-
dents strongly agreed or aéneed that continuing education credits
| shoﬁ]d be required by state ]aw‘for nursing licensure renewal. Schoén
(1979) found 40 of 58 nurses enrolled in a cbmmunity college health
education_‘c]ass approving or sfrong]y 'apprdving of legislation
requir%ng continuing education as a condition for relicensure to
'practice nursing., Peay (1979) conducted a survey of 1200 registered
nurses licensed in Upah. _Sevehty-éeven percent indicated fhey thought
mandatory continuing education for relicensure would become a reality
.withih the next five years; 56% said they would be in favor of MCE.

Schoen (1982), from a study population of 95,191 registered nurses
Ticensed with the state of Illinois, drew a random sample of 395

. subjects fdr_the purpose of ‘investigating the issue of voluntary and
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mandatory continuing educatfon. A Likert scale was used to assess
subjects' attitudes toward continuing education as a requirement for
relicensure, with Jjust over 50%. of the respdnses representing a
pbsitive'direction. The researcher found no significant relationship
between age and attitude. |

One final study relevant fo nursing was conducted by Arneson
(1985), who investigated the attitudes of Iowa nurses toward mandatory
continuing education and the relationships among attitudes, educational
level, and length of professional experience. Using an attitude scale
of 15 statements on a nine-point Likert gcale, the researcher drew a

random sample of 1000 subjects from a population of 21,910 registered

onurses. Of the 1000 questionnaires, 673 usable instruments were

returned. Regarding attitude toward MCE, 73% held either a favorable
or strongly favorable attitude. Subportive written statements endorsed
'  the importance of mandatory continu%ng education. Arneson makes one
.'distinction, however, in the interpretation of the data. The nurses
participating in the study were experiencing the realities of mandatory
continuing education, in contrast te many of the previous studies where
MCE was treated as a possibility. Nineteen percent of the reépondents
demonstrated a more neutral attitude and 7% were unfavorable, resenting
the idea of being coerced ‘into partibipating. 0f the personal
charaéteristics investigated, a significant relationship was found to
exist between nurses' attitudes and their educational level. Favorable
attitudes toward MCE were more frequently _agsociated with advanced

levels of éducationa] preparation; that is, the nurses holding either
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~baccalaureate or higher degrees tended to have more positive attitudes
than those holding either dip]gmas.or associate degrees. -

Viewing mandatory continuing education from a different perspec-
tive, other members of the allied health field, identified as hospital
administrators, believe continuing education is so important .that it
should be made mandatory.' To determine the effect of MCE on level of
ﬁerformance of hospital administrators, a stratified random sample of
706 hospitals was drawn. A sample of administrators was selected with
a total 6f 1733 respondents.‘ The findings of the study (Boissoneau,
1979) indicated the following: | |

(1) Forty-eight percent of the.administrators reported that

the impact of MCE would result in a "moderated increase
in effectiveness"; 27% indiéated "nd change in effec-
. tiveness."”
(2} In regafd to years 6f- experience, nearly 50% of the
| respondents indicated a preference for the choice
."moderate 1ncréase in effectiveness." Leve] of educa-
tion was-not a factor of differeﬁce; both administrators
graduating from a pfogram in the fie]q and those who did
not suggested MCE would "have the impact of a "moderate
facrease in effectiveness. "

(3) Age was not a facfor. |

In reviewing the MCE 11tera£ure, the attitude by‘ a variety of
statésihas been that the enfofcement appfoéch holds forth'the Tikeli-
hood that at least some' unsafe or marginally safe practitioners-would

be identified, exposed to remediation, or deprived of their licenses.
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Iowa was the first state to mandate continuing education for profes-

sional engineers and tand surveyors. _ The Report of the Regulatory

Force for California, although providing implementation for a cohtin—

uing education program, has suggested that there is in fact:no‘evidence
that the California requiremenf for pharmacists has- any bearing on
public health, safety, or welfare (Shimberg, 1978). A similar comment
.was made with respect to the Dental Board.

The attitude of professionals in the area of Certified Public
Accounting (CPA) has also been demonstrated throughout the history of
the profession. Future projections by the year 2000 (Schlosser, Lee, &
- Rabito, 1987) include:

(1)- A1l American Institute of Eertified Public Accountants
(AICPA) members will be required to participate in .
continuing education programs.

(2) The national curricu]um:wi11 be the foundation for all
aéceptab]e CPE programs approved for required continuing
professional education.

(3) CPE programs will be Tless instructor-dependent and the
educational techho]ogy of delivery will be vastly
improved. |

" (4) Mandated programs of CPE will be part of the profes-
sion'é peer review procgsé,- -

Within the® sﬁan of ‘yéafs since the /inception of compulsory
education for certified pub]ic'accouhtants, a va}iety of attitudes and
procedures have been identifiéd; For example, a 1970 report suggested

lTevels of acceptable continuing education for the state of Iowa
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(Lembke, Smith, & Tidwell, 1970). - In order to satisfy the requirements
of compulsory continuing education, formal educational experience was
required, defined as an.experience composed of a predeterminedlsubject
and format available to a group of persons at a scheduled time with a
qua]ified Teader in charge. However, in 1972; the question relevant to
formal programs was brought forth, with changes in the definition of
"formal" ' and a change in the level of acceptable education; that fis,
"The committee has concluded thateas‘a general rule those who engage in
extensive self-study also pafticipate in formal programs of education"
(Beamer, 1972, p. 34). . o

In 1971, a survey of the American Institute of CPA's council,
. state societies, and the State Board of Accountancy was conducted with
170 respondents returning the survey instrument. Ninety percent agreed
that the profession should adopt a feqhirement for continuing edUcation
(Beamer, 1972, p. 35). In reviewfng the alternatives for imposing the
continuing: education fequirementg'state regulations or statutes were
recommended with respondents to the survey demonstrating an 80% rate in
favor of state regulation. |

-In 1972\ Brenner and Strawser reported findings from a survey of
379 CPA's selected at random from the membership of the American
Institute of CPA's, In1t1a11y. 1000 1nd1v1dua1s were contacted by ma11
with a return rate for the survey ‘instrument of 37.9%. | S1xty—f1ve
percent of the respondents indicated they were in favor of MCE for
their ‘profession. When asked if some type of centinuing education

_should be a,conditiongprecedent to re-registration or renewal of permit

/
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to practice, 53% reported thét such a requirement should be a condition
for validation. | |

In 1985, the membe}ship of the AICPA was asked to take a fresh
look at standards for professional conduct due to leadership concern
about public confidence and deficiencies in performance and compliance.
At issue was the question, "What should be the nature and scope .of
education for accountants?" (Ellyson, Nelson, & MacNeill, 1985, p; 95).,
As a result, one of the four broad areas for which recommendations were
made was the establishment of AICPA membership feqUirements for both
continuing professional education ~and basic education to éntér the
- profeésion. B

Studies conducted over the 'years by organizations, such as the
Commission on Auditors' Responsibilities and the Federation of Schools

of Accountancy, validated the'Institute's support of the éoncept of

mandatory bontinuing brofessioﬁé1 education. Suqh validation culmin-
ated in ;he 1984 Model Pub]ic'Accountancy Bill, a policy which embodied
an educational experience for CPA';. Suppbft for the mandatory
requirement was nofed in one poll taken in 1984, indicatingAthat 65% of
‘Texas CPA's in public practice ;supported a five-year education require-
ment. In Florida, just a fewfmonths prior to the Texas inquiry, a poll
was taken indicating that 70%. of the state society members supported
. the 1egis1étion mandating continuihg’education (Ellyson et al., 1985).
- Support was also noted in other states, including California, I1linois,
New York, and Utah.

The American Institute-_of CPA's believes there is a need to

. improve the quality of practice through greater adherence to standérds.
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However, it is thought the profession, not government, should do this.
The goal is to improve all quality of‘practice. That is seen as‘the‘
advantage of using a se]f—reguiatofy approach in the private sector
compared to being subject to governmental review by regulatory agencies
(Collins & McRae, 1987). |
As noted earlier, one of tﬁe two bases for credentialing in the
United States was teacher credentialing with models of teacher
‘certification continuing to serve as licensing mechanisms. The case
for certification, as defined by the AACTE Task force, include three
fundamental observations. Firsf{ in those cases where incompetent
practice in an occupation may Tead‘to'harm‘or injury, the state has the
right and the ob]igatjon to detérmine whether‘ an individual is
competent to practice before the individual is allowed to do so. A |
second basis for certification relates to the compiexity'of the
teaching process; that is, no certification exéminéfion or short-term
performance evaluation can fully assess the final set of competencies
reduired for teaching. In addition, a certain amount of education and
training is required in ofder’ to perfornx"compfex tasks, and the
education and training prograﬁ'should contain multiple opportunities
for assessment of the full set of cbmpetencies. A third basis for
certification is built upon the recognition by some of a body 6f
research evidence indicating that ihdividua]s who are fully certified
_‘are more effective teachers and moré satisfied employees than those who
are not fully certified. However,rthe latter basis is one of a highly
controversia]Inature and much discussion both pro and con is present in -

the teaching education literature.
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In 1986, a survey study':of state direcfors of teacher
certification was conducted to obtain opinions regarding: (a) estab-

Tishment of a Natjona] Board of Standards for certification of

teachers, (b) authority and jurisdiction of a National Board of

Standards, (c) use of a two-certificate system for the issuance of

instructional licenses, and (d) past and proposed changes in licensing

iaws and procedureé (Hunt, 1987). To access directors' opinions, a

quesfionnaire was mailed to directors of teacher cert%fication in June,

1986, 1in the 50 states and the District of Columbia. Two fo]]ow—ﬁp

. questionnaires were mailed iﬁ Augﬁst and September, 1986, with a 78%

.refdrn. Findings included the following: |

(1) Establishment of,a‘Natidha] Board of Standards governing
certification was not favored by 52.5% of the directors.

(2) It was indicated by 85% of .the directors that state
teacher certificat{on ishou]d not be subordinate to a
National Board.

(3) A two-certificate system for issuance of instructional
Ticenses, with oné .certificate referred to as entry-
level teacher's certificate, was favored by 77.5% of the
directors.

(4) Directors recommended changes in teacher licensing laws
and procedures.

(5) Thirteen states reported issuing fewer licenses than
five years previous, 14 states reported issuing mofe,

and 11 states reported issuing about the same number.
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Directors did not appear te be resistant to change, including a
recommendation to establish performance-based certification. A second
recommendation was to. become more flexible and increase reciprocity
anong the states in terms of licensing teachers, administrators, and
the school personnel.

Andragogy and Pedagogy:
Methodologies for Instruction

In the early 1970's, Dubin.end Okun (1973, p. 3) suggested that
“no sing}e learning theorylis qpplicab]e in all_educational settings.®
Andrews (1981, p. 11) continues with statements relevant to the design
" of educational programs: - _ |
Educational programs are not designed for adults. They
*are designed primarily by instructors who use what they
have learned (or more likely have experienced) about
teach1ng children, ado]escents, or college students,
Butler (1985) suggests that educators have long needed a comprehens1ve,
generalizable model of the teaching-learning process that would serve
as a praetical guide in making\decisions about the ‘instructional design
of curricuia. Lindsay (19845 notes that educators are knowledgeable in
terms of educational theory as it applies to the instruction of
children (pedagogy), but 'may be inappropriately applying these
pedaéoéica] processes to adult Tlearners. Compounding the problem of
instructional approach 1s.fhe nace at which change has taken place
: within -society. 'Inpuf of‘ new knonledge, technological innovation,
vocat1ona1 d1sp1acement popu]at1on mobility, and change in political

’and econom1c systems no longer extends over generations. The resu]t.
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for the learner, child or adult, is the fact that knowledge gained at
any one point in time is largely obsolete within a span of a few years.

In an attempt to understand the adult learner and the learning
envirohment, a variety of researchv endeavors have been undertaken.
Descr1pt1ve case studies and survey de51gns focused on the 1nterna1
processes of adult learning dur1ng the 1950's and early 1960's.
Houle's (1961) typd]ogy suggesting the existence of three groups of
adu]t learners, identified as goal-oriented, activity-oriented, and
lTearning-oriented, set a precedent' for adult motivational studies.
Rogers (1969) challenged the traditional schooling model, asserting the
theory of student-centered education, followed by Tough's (t971)
investigation into the area of.natura] learning capability. Early in
~ the 1970's, Knowles intnodhced'into his writing the term "andragogy,"
defined as “the art end science‘of he]ping adults learn," in contrast
to theiterm-"pedagdgy," def1ned as "the art and science of‘he]pihg
children ]eern." Yonge (1985 p.. 160) however, restricts the context
of andragogy to "those situations where an adult (or adults) assists
| and aceompanies e e . anotheh adult (adults). . . ." Critical
~differences between situations ddentified as andragogical or pedagogi-
cal, as noted by Yonge (1985) ﬁnc1ude: (a) A situation identified as
pedagog1ca] -always involves an adu]t assisting a child to become an
adult; (b) the structure of the re]at1onsh1p between the participants,
wh1ch includes trust understand1ng, and authority, must ex1st between
adult and child in a pedagogical situation with more emphasis on
,authority; and (c) there‘ere difterences in the netuhe and position of

the adult and the child thhtn a societal context. Knowles (1972), in
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a continued effort to identify specific elements the educator of adults
would want to include within the instructional development process,
suggested the following: | | '
(1) Establishing a climate conducivé to 1earniﬁg,‘
(2) Creating a mechaniém for mutuai planning,
(3) Diagnosing the needs for learning,
(4) Fdrmu]ating brogram objectives that will satisfy these
needs,
(5) Designing a pattern of learning experiences,
(6) -Conductiﬁg these "Tearning experiences with suitable
| techﬁiques and materials, and
(7) Eva]uating.'the learning outcomes and rediagnosing
]earning needs: #
~ Andragogy is an unusual and distinctive term, attracting attention
~from any number of adult eduCatoré,'Tn addition to individuals outside
the field. As a result, the review of the underlying assumptions of
andragogy_and published criticism of the model became an integral part
of the adult education literature during the late 1970's and early
 1980's.  Houle (1972) perceived andragogy as a technique or set of
' techniques, while McKenzie (1977)3shggesfed the notion of andragogy as
the basis for a philosophical position. Knbwles (1978) continued
investigating andragogy as a Tlearning theory, while Carlson (1979)
-suggested the consideration of éndkégogy as a political reality. Elias
(1979) questioned the need to consider differences in adults and

children as justification for a varied educational approach.
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At the onset of 1980, Knowles acknowledged that adults Tearn
better from pedagogical approaches under certain circumsténces, thus
viewing andragogy more as a technique than a theory. Andragogy‘and
pedagogy were viewed as poles on a continuum. Four assumptions

provided the ‘basis for each end of the continuum, representing

o0

andragogy and pedagogy, as stated below:

(1) Andragogy is a normal aspect of the process of matura-
tion for a person to move from dependency toward
increasing self-directedness, at different rates ‘and in
different dimensions of 1ife,

(2) As peop]e grow and develop they accumulate an increasing

- reservoir of experience, with more meaning attached to
learnings gained by experience as compared to 1earn1ngs
acquired passively.

(3) People become ready to learn when they experience a need
to learn in order to. cope more sat1sfy1ng]y with real-
1ife tasks or prob]ems

(4) Learners view education as a process of developing
increased competence to.achieve their full potential in
Tife (Knowles, 1980, p..43).
These assumptioné, recognized as- being part of the literature of adult
education, developmental psychology, and humanistic psychology, have
led to important differences between the educational designs for
children and adults, as noted in the contrasting assumptions re]ative
to pedagogy:
(1) The role of the learner ‘is, by definition, a dependent
one. The teacher 1is expected by society to take full
responsibility for determining what is to be learned,
when it is to be learned, and if it has been learned.
(2) The experience learners bring to a learning situation is
of little worth; accordingly, the primary techniques in

education are transmittal techniques -- Tlecture,
assigned readings, .audio-visual presentations.
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(3) People are ready to. learn whatever society says they
ought to learn, provided the pressures on them (like
fear of failure) are great enough. Learning should be
organized into a fairly standardized curriculum, with a
uniform, step-by-step progression for all learners.

(4) Learners see education as a process of acquiring

subject-matter content, most of which they understand
will be useful only at a later time in life. People are
subject-centered in their orientation to 1learning
(Knowles, 1980, p. 43).

Based on these premises, the following conclusions were identified
relevant to the appropriate'methodo]ogies to be implemented in adult
education:

(1) Adult education should be learner-centered.

(2) The teacher should function as facilitator and guide

rather than as a conveyor and evaluator. Responsibility
.for the learning rests with the learner rather than with
the teacher or provider of the educational experience.

Despite the variety of 1ntefpretations regarding. the basis for
andragogy, researchers in the late 1970's and early 1980's began
efforts to define, operationalize, and evaluate the concept. Research
in the area of educational orientation, as measured on an andragogical/
pedagogical scale, suggested that andragogy could be operationalized
and that educational orientation might vary by gender, department,
institutional setting, and diécip]ine (Davenport, 1984). These
findings helped to provide an empirical base for the discussion of
andragogy in 1light of educational program planning and curriculum

development. Research into ‘'student orientation followed as did

investigations and dialogue regarding philosophical orientations, an
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area contributing heavily to the andragogical-pedagogical debate

relevant to instructional methodologies.

Philosophical Origins

~Beder (1985, p. 14) notes, “The issue of how adults should be
educafed is central to the profession," and furthér suggests that the
predominant view of andragogy is Qerived from progressive and humanist
phi]osophy. E]ias-and‘MerrTam (19805 state that the progressive model
purports the teacher-learner relationship as reciprocal with experien-
tial learning emphasized. The_prbcess of learning is sfressed'rather
than the cbntent. A description ~of the humanist viewbointl places
: greater emphasis on the 1eqrhing_process as compared to the teaching
exthange. The teacher serves ds'faci]itator of the process rather than
as a,d{sseminator'of knowledge. |

In contrast, Elias and Merrjam (1980) also note the Tliterature
supporting the 1liberal and behaviorist phi]osophﬁcal orientations.
They identify liberal education as an embodiment of the teacher as
subject matter exﬁert charged,with-transmitting his/her expertise to
neophyte learners. The behaviorist phi]osophy,‘although different_in
many respects, shares simi]ariﬁies in that the educator “engTheers“ the
learning experience by manipu1a£ion of the learning environment, and
prdyideg reinforcement which, 1in. turn, may encourage the learner to
learn what the educator desirés. Bofh positions, 1iberal and behavior-
ist, are teacher-centered with thelkesponsiﬁi11ty for 1earﬁing with the

teacher and the educationa1%§ystem. Both positions are representative

of theiterm pedagogy.
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Evolution of andragogical orientation. The questions of .teacher

versus learner-centeredness, locus of responsibility for learning, and
.whether the teacher should function as expert/conveyor or facilitator
‘have become a dominant componént in the discussion of methbdoldgy
dpprppriate for _adult ]earneré. Within the literature related to
philosophical orientations, Knowles (1978) reviewed two basic
. metaphysical orientations. Here, he contrasted the mechanistic
model with the organismic model.. The mechanistic model denotes a
deterministic-interactive perspective of humankind, while the organ-
ismic model represents a perspective viewing the individual as
= ultimately free and creative.. Knowles (1974) initially selected the
organismic model deeming it a more accurate representation of human-
kind., McKenzie (1977) suggeétéd existentialism was at the base of
Knowles' theory with the central concern of needs and goals strongly
associated with a main tenet of existentialism, namely, the sovereign
freedom of the individual. By -addressing the issue in what McKenzie
(1977, p. 225) calls a phenomenological tact, Knowles viewed andragogy
as follows: A

As a person matures he experiences a change in self-

concept from a condition of dependency to a condition

of self-directedness, he accumulates a reservoir of

experience and becomes a resource for learning, his

readiness to learn is ordinated toward developmental

tasks and social roles, and his time perspective

changes from one of postponed application of knowledge

to immediacy of application. The latter phenomenon

inclines the adult to problem-centered rather than

subject-centered learning.

In affirming the Mas]owian concept of self-actualization, Knowles

(1974) further grounded qnqrégoby in the philosophical orientation of
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humanism,‘manifest by aspects of subjective truth and the centrality of
~the individual-in-the-world. - He further stated that as a practitioner
of andragogy, the adult educator must consider that human beinge are
essentia]]y<good and capable of-se]f—directed learning. The task of
the educator is not to direct or motivate, but to facilitate. With-
regerd to princjp]es of teaching, diverse competencjes of facilitation
are urged, based on the'characteristics of the adult learner.

Andragogy as a Teaching- Learn1ng
Transaction

Boyer (1984) provides an overview of the need to realign the
goals, assumptions, and practices of educatien whenever and wherever
1earntng is to occur. The author further acknowledges the inclusion of
| direct pedagogical approaches in some instances, but identifies the
firm belief that the theory of freedom in self-directed inquiry is the
most appropr1ate design in many environments for most ages. The long-
Stand1ng commitment to human1st1c ideals, in add1t1on to the recogni-

tion of an ex1stence of an "organtsm1c“ self that is present at birth,

suggests an interweb of prograny design based "on a humannst1c :

phitosophy. . The statements by Boyer (1984) reinferce the Tlater
thoughts  by Knowles (1980) in wntch the assumption invotving self-
dinectedness‘is considered a]end‘with, rather than in opposition to,
the need tor appropriate fit. of"methodologies to the l]earning
environment |
Truskie (1981) incorporated the "organ1sm1c" model into management
deve]opment tra1n1ng, encounagtng-the design of edu;at1ona1 programs

based on the diverse needs and\interests of individualsi The concept
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emphasizes an attitude toward the student, encourages diversity of
individual opportunity, and stresses the role of trainfng as the source
of development. Manifestations of this' trend, including non-
traditional study and external degree programs, have evolved
reiterating the burpoée of education 1in descriptive terms as'the
continuous development of the individual throughout the liféspan. The
model represents a person as an organized entity whose parts gain
meaning and function from the whole jh which they are integrated. The
ofgahismﬁc model provides an avenue. for individualizing the process of
Tearning‘to be more closely allied with the functions and respohsi—
bi]itiés of the practitioner,. recognizing individual needs and
encoﬁraging the learner to be proactive in seeking appropriate learning
) opportunities. In addition, fhé ﬁodel provides flexibility permitting
the learner to be self-paced and'selective in identifyind methods of
instruction compatible with the learner's style.

Early-on, Knowles (1974) delineated the organismic mOQE] as a more
"éﬁcurate répresentation of the individual, a model which depicts
1eafning as the holistic deve]obment.of the individua}‘s capabilities
for perceiving, knowing, thjnkihg, feeling, valuing, and doing, in
order to cope more confidentfy;hith Tife.

This definition of learning requires that we educators
shift the focus-of our attention from transmitting
content to helping learners develop the skills of
inquiry, and providing ‘environments that are rich in
the resources needed for various kinds of inquiry
(Knowles, 1974, p. 302). '

Knudson' (1980), investigating_the andragogical/pedagogical issue,

chose ra different approach 1to‘ieducational programming for adults,
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referring to an alternative model as "humanogogy."  Stressing the
" development of the whé]e human being, humanogogy represents the
differences and simi]arities:between adults and children as learning
human beings. Humanogogy approaches learning as a matter of degree,
not kind; -adults are not different in kind from children, but only
different in degree. The point suggested by Knudson's model is that
adult educatbrs need to examine critica]]y their teaching-learning
appfoaches‘and keep in mind that huhan life is a process which cannot
bé adequately described in terms of "either/or" apprbaches;

. A similar model proposed by 'Rinke (1982), termed "holistic
education,” focuses on the whole tééchfng-]earning situation and varies
the teaching-learning strategy to meet the needs of the learner, the
teacher, and the situation in ah effort to attain educational outcomes'
whibh are greater than-the sum of. the parts. The inference is that
bdth‘ the teacher and the Tléarner bring certain peréona]ity traits,
teaching-learning style preferenées, and ofher sociaT—psycho]oéica]“
lcoﬁstructs to every teaching-learning encounter. The holistic educator
is fully cognizant of the situational variables which affect thé
teéching—]earning process and véries the approach accordingly. Such
variables inc]ude'environménf, time, and motivational factors;
know]édge, information and/or skills to be transmitted; budgeting
cdnstrajnts; equipment capabilities; and any other factors which might
impingé on the educational procéss. In practice, a holistic educétor
might follow a pedagogical model at one time and at another time act as
a facilitator observing andragogical principles. If appropriate, a mix

of .the two may occur.
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Holistic education, as intefpreted by Rinke (1982), is dedicated

to assisting learners to reach their own unique potential and empha-

sizes the promotion of learning-as a lifelong process. The holistic

"mdde].incorporates several key -concepts, including:

(1)

(2)

3)

(4

(5)

Recognition that learning needs of adults vary exten-
sively; _ '
Acknow]édgement-thatiover&]T mental development of an

adult, depending on- environmental circumstances and

. inhefent abilities, may be located anywhere along a

continuum;

_Recognition that learners do not have to progress to the

extreme right of the continuum to reach potential;

The hypothesis that skills orlcompetencfes to be Tearned
by adults may be viewed as hierarchical and overlapping
in nature; | |

A belief that thére is nbthing'permanent except change;
therefore, as adults move along a learning continuum,

they also move along a continuum of change.

Beder (1985), however, contends that the controversy over the

selection of an.appropriate teaching-learning transaction is not one

only of philosophical orfentation, but of confusion regarding what

adult education really is.

consideration of the process of educating adults, two important factors

If, in fact, the issue revolves around

must be considered, including the classification of adult learning and

the structure of knowledge sought-by‘fhe learner,
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A variety of classifications of adult leafhihg have been identi-
fied in the literature, including education which occurs in a natural
or unplanned setting and that delivered through learning organizations.
Tough (1971) initiated the use of fhe term "self-planned/self-initiated
learning" in contrast to thosé learning from efforts planned by
educational agencies. A th1rd e]ement has been added by Brookfield
(1984) def1ned as exper1ent1a1 ]earn1ng in addition to the natural and
formal setting. |
Bradford (1958) previously .reiteréted the importance of the

teaching-learning transaction by sta;ing two basic assumptions. First,
the teaching-learning proceés is a human transaction involving the
teacher, learner, and 1eafning~group in a set of dynamic interrela-
tionships. " Teachers and_]éarhers-engage in a complex'procéss of
exploration and diagnosis of needs for and resistances to ]eérning and
change, of experimentation. and fact-finding, of testing and planning
fgf:the utilization of learning and change in the life of the
individual. Thé second assumption states that the target of education
is change and growth in the 1ndiy1dual and his/her behavior, and thus
in his/her world.

These two assumptioné lay a basis for a re-examination

of a teaching-learning theory. They indicate the need

to combine teaching procedures and understandings of

the motivational, 'emotional and cognitive characteris-

-tics of the teacher “and learners, with skills of

working with learners and learning group in creating

Sonﬁ;;;ons for learning and change (Bradford, 1958,

"Additiona] descriptors of the varied classification- systems

include: . (@) identified providers of education; (b) goals of
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educational experience such as whether knewledge, skills, or attitudes
are to be acquired; (c) 1dentitication and meeting of needs of the
learner; and (d) classification based on who wt]] benefit.

The question, however, of whet teaching behavior or strategy is
. approprtate under what circumstance is; at best, confusing and
-unanswered. To address this issue,;Beder (1985) suggests a classifica-
tion system based on the structure of knowledge sought, identified as
formal/segmented knowledge and pronlem—ortented knowledge. Formal/
segmented ‘knowledge represents an integrated, cumulative body of
know]edge that begins with bas1c ~principles and cu1m1nates in complex
and often abstract principles. . In order for the individual to‘master
the higher order principles, the learner must master the basics. In
' addition, the meaning of higher order principles is known only to the
teacher who is charged with the dispensation of'know]edge. To organiZe.
the formal knowledge c]assifieatibn, the body of content is segmented
into units” which build on each other. Failure to master initial units
" of knowledge leads to eventual faiture'at\mastering the whole of the
body of knowledge; in order to .ascertain the lnastery; evaluation
becemes the function of the teaehen. In the educational process, the
]earner begins with the identification of a task .to be performed.
Learn1ng objectives are set for each skill and a sequent1a1]y ordered
instructional program results. - This approach parallels the behaviorist
ph1losophy in wh1ch “1earn1ng by objective" is the key element.

"In contrast, the problem- or1ented know]edge perta1ns to distinct
1nformat1en or sk11]s an individual needs to learn in order to solve or

cope with a problem posed by the environment or life situation. The




70

problem-oriented knowledge is integrafed with experience itself:
learners themselves are accountable in problem-oriented learning. The
‘_ highly individualized approaches characteristic of’ teacher-centered
éducation are therefore warranted. However, the teach1ng is appropr1—
ately learner- centered and non- eva]uat1ve A large portion of adult
Jearning fa]]s into the realm of prob]em—or]ented knowledge with direct
imp]ication to sélf—p]anned, se]f—initiated-learniné. Examples include
learning’ derived from a need to ‘perform 1life rofes and ]earnihg
| initiated by 1life chanées which'éomprise some 80% of adult learning,
according to Aslanian and Briéke1] (1980).

Instructional Design and
the -‘Adult Learner

What is needed is a-dynamic general strategy enabling
learners to.select at any moment the particular tactic

. that is optimal for their unique configurations of
aptitudes at that moment in'time. . . . They must have
a wide variety of tactics available to them but not so
many that they are overwhelmed by the number of
choices. They must be provided a procedure for adapt-
1ng slowly to this dynam1c instructional environment
since all their previous experience has been fixed
treatments which have been administered to them and
over which they have had 1ittle or no control (Merrill,
1975, p. 219).

Numerous trends and issues representing paradoxes faced by
educators of adults suggest an intreééing need for both credit and non-
credit educational activitiés and wider adoption of nontraditional
schemes for certifying learning (Long, 1983). An activity thét starts
at birth and can be expected td*céntinue for a.11fetime, learning can
be accidental and coincidenta]{ -Hdwever, in classrooms and training

centers,. facilities and personnel representing education, business,
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industry, and government aré employed to provide Tlearners with
education opportunities and activities. The design of that education
opportunity is to prepére all students to'work and partiéipate in thé
society in which they 1ive. The view implying the need for a dynamic
quality within the educator/learner relationship, especially regarding
the involvement of the 1earner§, is critjcaf. Mahan and BoI]man‘(1968)
contend that it is precisely at this point that the educational process
may fail, not in the content competencies of the educator nor in the _
learning abilities or motivatjon of the learner, but in the relation-
ship between the two. 1In this sense, |
| . education is defined as ‘'any learning process’
resulting in a change .of behavior on the part of- the.
learner., Process means-the dynamic interaction between

the educator and the 1earner (Mahan & Bollman, 1968,
p. 101). .

Legrning Theory and InstructionéT Design

Learning theory. The 1nterpretat1on of 1nstruct1on involves a

study of the factors 1nf]uenc1ng learning by whatever means.
-Romiszowski (1981) interprets the purpose of instructionhas the
ﬁromotion of learning in individuals, with theories of 1nstructi§n~
based. on theories of learning. . In reviewing research studies of
Tearning, Gagne' (1970) note§ three questions relative to instruction:

(1) iHow should the 1earnin§'task be presented? '

(25 What kinds of activitfes on the part of the student

should be required or- encouraged? | '
(3) What provision must.:be made to ensure retention and

future use?




72

Current theoretical viewpoints on learning and instruction provide .
clarity to an area of constant change. Romiszowski (1981), in a review
of learning theories, notes the behaviorist position, as exemplified by
Skinner, is based on a definition of learning as an observable change
in behavior, not caused by physical maturation or growth,

The structure of internal thinking and learning pro-

cesses is considered irrelevant to the process of

instruction, which is seen as ‘the structuring of the

environment in such a way as to maximize the probabil-

ity of the desired new behavior being learned (p. 166).
The process is based on fhe pfincfp]e of reinforcement where the
instructor: .(a) arranges tﬁe stimulus, (b) observes the Tearner's
~ response, and (c) reinforces desired responses and withholds reinforce-
ment if responses are not desired;

Romiszowski (1981) continues wjfh the neo-behaviorist viewpoint,
suggested by Gagne', which purports cerfain characteristics remaining
thrbughout a decade of QraduéT'change and evolution. Two points which
distinguish Gagne' from stfiEt beﬁéViorists include the belief in a
variety of types of learning, Qith each type assocjated with specific
straxegies of instructioﬁ, qndfah interest 1in the functioning of the
internal mental processes wh%ch'goyern learning. Eight. categories of
1earniﬁg, identified by Gagnea'(1985), suggest a hierarchy proceeding
from véry simple condftioﬁiﬁg-type learning to comp]ek learning such as
"prob1em—so1vihg. In additionf,]qwer levels of ]éarning.are pre-
requisite tb Higher 1eve]s; The eight categories include: signal
]éarning, stimulus-response, chéininé, vérbal chaining, discrimination

learning, concept learning, rule learning, and problem-solving.
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Romiszowski (1981) also reviews the cognitive/developmental
viewpoint exemplified by Piaget and Bruner, proponents 6f the discovery
apbroach as it relates to instruction. Ausubel (1968), a powerful
influence on instructional thinking, was notéd in opposition to the
discovery movement, arguing that much instruction, particu]ar]y' at
highef levels of education, is succeésfu]]y performed by the process of
exposition leading to meaniﬁgful reception learning. The learning task
does not involve independent discovery,on‘the part of the learner; the
entire content of what is to be Tearned is presented to the learner in
final form. The approach is in cdntrast to discovery learning in which
the principal coﬁtent of what is to be learned is not given but must be .
discovered by the learner before he/she can incorporate it meaningfully
into his/her cognitive structufe.'

The cybernetic viewpointﬂp]aceQ emphasis on probTem—solving and
rule~following activities as compared to lower-level types of learning.
The prémise underlying the modé], based on work with older students,
" states. that it is impossible to solve an intellectual problem without
carrying out spec#fic 1nté]]ectua1 operations (Romiszowski, 1981).
Ru]e learning is no; considered complete until the learner can apply
the rule. correctly ahd‘on‘theAappropriate occasions. Similarities are
noted between Gagneﬁ and landa in that Gagne{ is much more concerned
with the teaching ofithe rules or Tnte]]ect skills that are relevant to
particular instrubﬁional domains. “Eor Gagne', the objectives of:
instruction are 1ﬁte11ectua1 skills or capabilities that can be
. specified in operatibna] terms, éan be task ana]yzed, and then can be
iaughf“ (Romiszowski{ 1981, p.,177{.

Rl
A
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As an alternative to repetition or practice, Gagne' (1970)
suggests that the most dependab]e‘ condition for the assurance of
learning is prior learning of prerequisite capabilities, often called
“specific readiness or enab]iné conditions" for learning. Implications
for the design of instruction can be derived from Gagne's work with
'\sbecific attention to three factors: (a) collection of previously
" Jearned prerequisite skills, (b) the set of prerequisite skills not yet
mastered, and (c) consideration of periodic and spaced reviews in
comparison to additional pracfice;

An act of learning requires the presence of a variety of internal
. states that have previously been learned, identified by Gagne' ahd
Briggs (1974) as infonmation, jnte]]ectua] skills, and cognitive
strategies. Factual information can occur in three ways. It can be
communicated to the learner in & form that remains accessible,
previoq%]y learned, or by process of retrieval from previous learning
~and storage. Intellectual skills must be recalled by the learner in
ofder for ]éarning to occur, with previous learning more effective for
. recall than for Tmmediate'new ]ea}ning.‘ Strétegies of attending to a
complex stimulation, of se]ectfné and coding parts of the stimulus, of
solving problems, and of retrieving what has been learned are dependent
on Jse1f—management" capabi}itiesc of the learner, with 1earn1ng.
- supported by stimu]ation provided by the teacher. As the learner gains
experience in learning, debendente onlinternalized sfrategiesAis
heightened with the ]earner'becomihg.more of a "self-learner." Motor
skills and attitudes are also cdhsidered a part of the variety of'

internal learning events, with the.latter representing the “"affective"

¢
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domain. "The effect of an attitude is to amplify an individual's
positive or negative reactions to a person, or thing;'or situation"
(Gagne' & Briggs, 1974, p. 25). o

Investigation 1nto'the learning emphases in instruction suggesfs
that concéntrating 1nstruction'on any one type of capability alone, or
any two in combination, is insufficient. Multiple aims for instructioh
must be considered with the human learner attaining several varieties
of learning capabi]ities. Romiszowski (1981) suggests that thére is no
ohe theory of instruction approprﬁate for all ]earning‘situations. The
suggestioﬁ is made, hOwever,'that both nature (heredity) and nurture
(experience) play importanf parts in the Tlearning process. In
addition, some things (bare facts) are best learned by rote, while
other things (concepts) are better learned in some meaningful context.
One mqy héve a variety of different aims (bbjectives} for teaching a
topic 'and these may require»_a' variety of different instructioﬁal

methods and techniques.

Instructional design. Reigeluth (1983) defines instructional
design as a deéision-making .prpcess by which the most appropriate
instrﬁctiona] method jé selected to teach a given objective under a
parti@u]ar:set of‘conditions.‘-Gagne' and Briggs (1974) suggest four
baﬁic assumptions  underlying the:linstructiona1 development’ proceés:

(1) Instructional p]anning'must-be for the indiVidua].

(2) Ihstrudtionalﬂdesign'Has phases that are both .immediate

and long-range. | -
(3) Systematically designed instruction can greatly affect

individual ‘human deve]bpment.
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.(4) The design of instruction must be bised upon knowledge
of how human beings Tearn in addition to fully account-
ing for learning cqnditfons that need to be established.
‘Designers of instruction, however, often.find.themselves caught
between two factors over which they have little control. First is the
conteht,_which is usually predetermined by general objectives. Second
is the learner who brings to the learning situation a set of attitudes,
feelings, prior experiences, énd'know]edge which the educator acéepts
as a given. In addition, instructional designers must select, adapt,
develop, énd refine a wide .variety of instructional processes and
products which can be p]aced:on a-continuum from tightly-organized to
loosely-structured. |
A key " decision relevant to thé instructional design process,ié
the selection of.an instructional ‘model that is congruent with the
forces, goafs, and framework.for thé learning of events and outcomes.
A_vafiety of theoretical and dua]itatfve action models exist,
iné]uding: (a) the learner genératiVe model, (b) the instructional
systems model, and () the 1eapherféducator collaborative model. Smith
(1983) defines the 1earner_genera£ive model as a model which focuses on
the Teafners thrdughout'the']earﬁing,process. The Tlearners have the-
primary responsibi]ity for 1dent1fy1ng, designing, deve]dping,
1mp1ement1ng, and evaluating the desired learning. In this model, the
dec1s1on po1nts are always based w1th1n the learner's framework with
the designer assuming a role of providing stimulus information and
activities for learner exploration”énd by adapting these inputs through

interpersbnal dialogue for use by the learner.
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The ]earner—educator-ch]aborative‘mode] recoghizes the importance
of'identifying and acknowledging the learning level and resources of
]earneré, but also recognizes that the knowledge and expertise of the
content specialist and the instructional expertise of the educator'are‘
eqﬁaT]y important.. The end product will be that learners will acquire
(Tearn) knowledge and skills that both they and the educators consider
to be necessary (Smith, 1983 p. 100)

The instructional systems model is grounded in a rational,
syétematic. empirically-based structure with emphasis dn the profes-
sional educator as the desjéner of effective learning experiences.
: Kaswbrm (1983, p. 10) suggests this model has
| R proved to be valuable in des1gn1ng learning

experiences for adults who must démonstrate specific

knowledge and skills for a particular task setting, job

requirement, or certjficatign standard.
Some of the elements of the model are also evident in the
| programming for ruraf adults .and undereducated adults, showing ‘a
preference for an 1nstructof~grodp format. It is considered an
effective instructional design approach for adults who enter‘a learning
experience desiring explicit direction and ekpertise from the
instructor. "Often, this modé1 facilitates learning in a rapid;
tangibie fashién.-in contrast to the process-oriented learner genera-
tive model" (Kasworm, 1983,.p. 11). Cited as principal assumptions
underlying the instructional systems model are the following:

(1) Learning occurs through®instruction based on the prin-

ciples of cognitive psychology.
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;(2) Program design is conducted in a systematic, sequential
.series of steps based dn empirical data co]]eqtion,

(3) Learning -is sfructured according to definable ]earnfng
outcomes that are objective, measurable, and testable.
‘Each event in the system is predetermined to lead to é
change in knowledge, skills, or attitude.

- (4) Major issues focus on learning conditions that should be
established for desfréd outcomés.\

(5) Learning content fis defined through systematic task
-analysis, whiéh broyides a classification of measurable
objeétives for 1nsprhction.

1.(6) Learner characteristics are predetermined and screened.

' Learners enter the brogfam.after‘meeting specific pre-

~ program criteria,.and‘they exit the program only after
exempiifying the learning outcomes.

(7) -The profeésiond] educator's role is predominantly based
on the skills and knowledge required for conducting task
ana]yses,' defining behavioral Objectives; determining
and sequencing appﬁopriate learning strategies for
achieving learning outcomes, and developing appropriate

pre- and post-aésessment systems.

§yspems,design. The systems approach originated in the field of
systems engineering .and was 1nif1a1]y applied to the design of
electronic, mechah%cai, nﬁTitary: and space systems. Training then
beéamé“a'target for systems design and by the late 1950's and early

- 1960's, an integral part of .education. Approaches to instructional
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deve]opment and delivery have been- applied to the tasks of developing
ihstructiona] materials, learning modules or units, instructional pro-
grams, and large-scale instructional systems (Hanrum & Briggs, 1982).

The term "system," in the-présent context, is considered to be an
integrated plan of operation of ‘all components (sub-systems) of a
system, designed to solve a problem or meet a need (Briggs, 1977). The
planning represented by a systemé approach implies the analysis of the
various components of the system in a logical order, with careful
coordination of the total effort and with flexible sequence allowing
for. self-correction. Wileman and Gambill (1983) suggest systems
analysis deals with the investigatjon of the component events of a task
or a process and the relationship éf these events to each other and to
the environment. |

The systematic procéss of developing instruction 1is usually -
present in the form of a model, ranging from simple to complex. Basic
steps in the process inc]udé: (a) selection of an objective(s),
(b) task analysis, (c) analysis :of tasks to a]]pw for manageability,
(d) design of instructional strategies, (e) field testiﬁg, and
(f) continued field testing unti1. aéceptab]e criterion is reached.
Dick and Carey (1978) suggest a systems model which provides a basis

for design, production, eva]uaﬁion, and revision techniques. The

. model, initially used with courses at Florida State University

beginning 1n,1968; does not represent a simplistic or complex design,
but is described as a behavidra]1y oriented model which stresses the
identification of skills students need to learn, and the collection of

data - from students to revise instruction. The authors suggest two
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tfaditions which have confributed the moét to the growth of system-
atically designed instruction. These traditions are characterized by
the humanistic approach and the behavioral scfence or systems approach
to instruction. The authors contend that educators who consider
themselves to 'be representétjve 'Qf the humanistic approach have a
génufne interest in the total deve]opmeﬂt of individual children.
Recognition of the importance of 1ﬁdiQidua1 differences and a strong
.focus on the personal growth and development of the individual are:of
high. priority.
In essence, humanistiqa11y oriented teachers believe
that there is no best: way to manage a ‘classroom or to
organize a learning experience. They believe there is
~no single formula for good teaching, but rather-a
number of approaches, one or more being appropriate for
;?e3??eds of a parpicU]ar student (Dick & Carey, 1978,
Educators who prefer a béhaviora] approach to teaching view the
teacher-és one respon;ib]e for instruction in cultural heritage, social
responsibilities, and specific'subject hatter. Emphasis is placed on a
- carefully prepared lesson p]ah, logically organized material, and
specific educational objecfives. '5in essence, thesefteaqheré'prefer a
systematic approach whichvuti]iies“research knowledge on the conditions
of learning réquired for students to. achieve c]ear]y defined outcomes"
(Dick &.Carey, 1978, p. 3). Bofh the,humanistic and the behavioral
instructional appfoaches,l‘howévér, emphasize the significance of
1l1d1vidga1 differences and the necessity for providing appropriate
1nstruc£ion to the student.,i  |
Thé systems approach fér,designing instruction suggested by the

authors brings together mgny'of'the concepts previously stated. The
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model includes eight interconnected boxes with a major line indicating
feedback from the last component to the earlier boxes (Figure 2). A
finé] step, and the first step iﬁ a repeat cycle, is revising the
instruction based on data summarized -from the various formative
evaluations. Summative eva]uafion is the cu]minéting evaluation of the
effectiveness of the instruction and is not considered a part of the
design process. “The model described here is intended to be used &t
that point when the instructor %s”ab]e to identify a specific instruc-

tional goal" (Dick & Carey, 1978, p. 11).

Selection of Instructional Method

| Approaches to instructional improvement have taken many forms -and
have been guided .By a variety of philosophical orientations and
- assumptions. Some approaches have emphasized the systematic design of
instruction, while others have béggn with the assumption that personnel
need training in specific teaching skills. Still others advocate the
design or redesign of courses: as the point for 1improvement. In
addition,‘clarification as to what is meant by the term "instructional
(teaching) method" s a critical. part of the review of instructional
development literature.

Verner and Booth (1964): attembted to analyze and classify the
purposes and operations of adu]t education by proposing a distinction
among methods, techniques, and devices as processes of adult education, -
defining each a§ follows:

(1) Method was defined as the relationship established by

the institution with a potential body of participants
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for the purpose of systematically diffusing knowledge
among a préscribed but hot necessarily fully identified
public. '

(2) Technique was identified as the relationship estab-
lished by thé instfuctioha] agent (adult educator) to
facilitate Tearning among a particular and precisely
defined body of participants in a specific situation.
(3) Device(s) was identified as the mechanical instruments
or environmental factors used by the adult educator to
. augment the methods and techniques employed.
Method described the way in which people were organized for
_instruction, while techniqueidestribed what an adult educator did to
help adults Tlearn. Application of the classification of processes
suggests that once the method has been determined, a broad range of
téchniqueslénd deVices become available for selection and 1mp]ementé¥
tion in.order to facilitate a Variéty of types bf learning in specific
situations. , |
The ‘emphasis placed on method as a classification of process
parallels to some degree Khowles"(1980) reassessment of pedagogy and
andragogy as "instructionaT-methodo}bgies." Philosophical orientations
df aduTt education, as defined’ by Elias and Merriém (1980), call
attention to the characteristics‘_of the 1iberal 'and behaviorist
philosophies as teacher-centered compared to the progressive -and
humanist orientations charaéterized as collaborative and facilitative.
Davenpdrt and Davenport (1985)*suggest an educator adhering to the set

. of pedagogical assumptions would advocate an 1nstructiona1'c]1mate that
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was formal, authority—qriented, and competitive. The instructor would
have the responsibility for'diagnpsing of needs, planning, formulation
-of objectives, and evaluation, with the design of ‘the instructional
| process depehdent upon thé logic of the subject matter and.content
units. Traditional formats would be used to transmit information from
fn;tructor to student, with ihstructiona] strategies including lecture,
assigned readings, and canned audio-visual presentations.

The authors offer an opposite approach stemming from andragogical
assumptions, suggesting an instructional climate that is mutually
. respectful, 1informal, and co11aborétive. Instructor and student would:
work toward a mutual process relative to diagnosing of needs, planning,
formu]at1on of objectives, and evaluation. Critical to the des1gn of
the instruction would be the studerit readiness to 1earn with Tearning
occurring from experiential techn1ques actively 1nvo]v1ng the learner.
Instructional strategies or techniqueS‘WOqu include group discussion,
role ‘playing, skill-practice éxérciseé, field projects, action
projects, laboratory methods; congultétive supervision, demongtration,
~ seminars, the case method, and ‘the critical-incident process. The
dnd1v1dua1 respons1b1e for the ]earn1ng situation, prev1ous]y identi-
f1ed as the 1nstructor would be more properly viewed as a factlitator -
of learning rather than as. a d1ssem1nator of information. Both
‘instructional methodologies -- pgdagogy and andragogyu—— represent the
systematﬁc'diffusion of knowTedgé‘by an ofganization/institution/agency
to a pfeécribed audience. .

A]ternativé interpretations regarding the terminology of instruc-

_tional methods include an'-awéréness of traditional strategies to
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instruction such as lecture, assigned readings, and use 6f textbook and
recitation, as compared to what is termed "non-traditional" techniques
such as individualized instruction, credit for experience, performance
" contracting, facilitative self-training workshops, and technology as a
- mode of self-instruction (i.e., cable television, audio cassette
instruction, interactive computer programs). Laska (1984) suggests the
existence of four basic ‘methods of instruction with each of the four
consisting of a number of specific techniques. The four methoas
include presentation, practice, discovery, and reinforcement. Specific
strategies or techniques for presentation, for example, include.
lecture, film, field trip, or-demonstration. An alternative to the .
presentation method is seen in the discovery method involving structure

and student involvement 1in discovery activities with the knowledge

coming from within the learner.

Instructional Strategies

The selection or development of teaching strategies is a very
complex, yet often overlooked area. Dick and Carey (1978, p. 106)
suggest that an

. ‘instructional strategy' describes the general
-components of a set of instructional materials and the
procedures that will be used with those materials to
elicit particular Tearning outcomes from students.
Five major components comprise an instructional strategy, including:
(a) pre-instructional activities, (b) information presentation,
(c) student participation, (d) testing, and (e) follow-through.
The term “instructional strategy" is used to describe both the

teaching method and the materials used in the teaching process, and is
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defﬁned as the vehicle or technique for dinstructor-student
communication.  Instructional strategy can be described as comprising
at least four categories: (a) instructor-centered, (b) interactive,
(c) individualized, and (d) experiential. The most familiar of the
instructor-centered methods 1is lecture, characterized by the teacher
being primarily responsible for conveying information to a group of
students; the direction of communication tends to be one-way, from the
1n§tructor to the audience. At the lower levels of the cognitive
domain, the goal of the instruction is to expose students to informa-
tion or concepts or values. Students are expected to demonstrate only
that they have received and retained the information; they do not have
to use it. Weston and Cranton (1986, p. 260) state:

The Tlecture is an efficient and effective method for

instruction at the lower levels (knowledge and compre-

hension) of the cognitive domain, particularly in large

classes; students are passive rather than active
- participants in the teaching and learning process.

Interactive methods utilize communication among.students, as well
as between instructor and students, and are characterized by active
participation. Class discussion, a commonly used interactive method,'
is particularly effective for instruction in the upper levels of the
cognitive domain (analysis, synthesis, evaluation), and in all levels
of the affective domain., When the group is larger, students' 1nterests.
are varied, or when students feel .more comfortable with a smaller
number of individuals, discussion groups can be used in place of class
discussion.  "The nature of this type of learning requires that

students .interact with the concepts in some way or that they interact

with other students, the instructor, or in a situation in the real
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world" (Weston & Cranton, 1986, p. 278). Instructor-centered and
interactive instructfonal strategies represent techhiques commonly '
implemented into learning experiences for adults. A more detailed
. discussion of the Tecture and small group discussion techniques is
provided in the paragraphs that follow, since they represent the

" instructional strategies for the present study.

Lecture strategy. "Lecturé occurs whenever a teacher is talking
and students are 1istening" (Lowman, 1984, p. 96). Penrose (1981,
_ p. 12) defines lecture as "a discourse given before an audience or
class, etc." Cooper (1982, p. 39) defines lecture as "a carefully
prepared oral and formal presentation by a qué]ified speaker" with the
purpose‘being the presentation_of factual‘information in a direct and
logical manner. The strategy is particularly appropriate fof that
information not readi]y avai]abie elsewhere.

Although what constitutes a lecture appears obvious, the litera-
ture suggests variations from the teacher talking to a group of
students, who are presumably listening, to teachers who encourage
questions on the part of fhe students, or ask questions themselves.
Wallen and Travers (1963, p. 481) suggest, "About the_most definitive
statement one can make about the lecture method fis thét during most of
the time the 1nstrﬁctor is 'ta]king to' the students."

A variety of lecture types exist, ranging from a formal oral essay
to the lecture laboratory with variations in between, including the
expository lecture, provocative lecture, lecture demonstration,
question-lecture, énd 1ecture;récitation (Lowman, 1984). Sweehey and

Reigeluth (1984) emphasize the variations of the general lecture model
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as the interactive 1lecture, the demonstrational lecture, and the

interactive demonstration.

Advantages and disadvantages of the lecture strategy have been
debated for years in the educafiona] literature.  Weaver (1980)
suggests one of the greatest advantages is that lecture is an excellent
vehicle for presenting human models to a group (i.e., effective 1in
creating in an audience a sense of relationship between. the model and
the subject the model is presenting). That is t0'say, |

The presentation of the subject matter by the person-
ality has an affective impact on the audience in that
it will make direct associations between the value of

the information and the impressions it has of the
speaker (Sweeney & Reigeluth, 1984, p. 7).

Other advantages include the éuggestion that lecture is an economical

strategy, is flexible, and is reédi]y transcribed or recorded and can
be re-used easily. Cashin (1985, p. 2), however, states nine weak-
nesses of the traditional 1eéture strategy as:

(1) Lectures lack feedback to the instructor about the

student's learning.
(2) In lectures, the students are passive.

(3) Students’ attent1on wanes quickly (in 15 or 25
minutes according to studies).

(4) Information Tearned in ]ectures tends to be for-
gotten quickly.

'(5) Lectures presume that all students are learning at
the same pace and level of understanding.

(6) Lectures are not well suited to higher levels of
Tearning such as application, analysis, synthesis,
influencing att]tudes or va]ues, developing motor
skills.

(7) Lectures are not we]] suited to learning complex,
detailed, or abstract material. .

(8). Lectures require an effective speaker.
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. (9) Lectures emphasize learning by listening, which is

a disadvantage for students who prefer to learn by

reading, doing; or some other mode.
Gagne' (1977) earlier suggested the lack.of effectiveness of the
traditional teaching methods, most of which were centered around fhe
lecture, in that they QO not promote the kind of involvement and
responsﬁbi]ity needed for.effective learning.

In regard to appropriate use of thé lecture strategy, Sweeney and
Reigeluth (1984, p. 8) suggest the following times and places for
implementation: (a) when large numbers of students must, or can be,
instructed at the same time; (b) when the group is homogeneous;
(c) when there is a need to érduée interest in a subject; (d) when
information is urgent; and (e) when finformation changes rapidly or
frequently.  However, Osterman and Coffey (1980) suggest specific
situations where the lecture strategy is inappropriate, including the
following:  (a) when subject matter is highly abstract or complex,
(b) when Tong-term retention is necessary, (c) when immediate evalua-
tion of individual understanding is required, and (d) when individual .

. ) .

student record management is required.

Group discussion. Rogers (1969) advocates the transformation of

students into a community of learners. The premise is based on a
belief that students need to be assisted in becoming active in the
learning process with the teacher becoming a facilitator of learning
rather than the traditional dispenser of knowledge. Brilhart (1982)
suggests the view that learning is much more than the acquisition of
actual information and skills. "Learning has come to mean any change

that comes about in a person due to experience; education as the
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structuring  of situations in which change will be facﬂitated"
(p. 290).

Three kinds of circumstances are cited by Harnack and Fest (1964)
as opgrating to bring together the members of a discussioh group,
including casual circumstances, voluntary association, or as a result
of some ‘organizational requirement. .

Implied . . . is that the group's goal is to seek--in
the best interests of the group and the circumstances—-
the truth, the best answers, the wisest decision, or
the most practical course of action at any given point
in time (Potter & Anderson, 1976, p. 2).

When deciding to implement group discussion, WOe§te (1967) states
three important assumptions the adult educator is making. First, the
educator assumes that a climate will exist in the group so that
individuals will interact and feel free to enter into discussion, test
their ideas, and evaluate ideas suggested by others. Second, the
educator is assuming that the mehbers of the discussion group are
familiar with and understand the content to be discussed and are aSie
to verbalize their thoughts. Third, the educator is assuming that the
individuals involved have sufficient éxperience in discussion groups to
perform effectively as group members.

Diséussion provides an avenue to- meet avvariety of educational
objectives.' Lowman (1984) suggests that discussion is most useful to
teach the process-of learning, identified as thinking. Discussion is
also.considered to be a particularly effective way of revealing learner

attitudes in addition to increasing learner involvement. The technique

can also promote learner rapport, indépendence, and motivation.
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Small group discussion. Brilhart (1982, p. 4) defines small group
as: ' |
AN a group of a size such that members can éT]
perceive each other as individuals with awareness of
the role of each member, who meet face-to-face, share
some . identity or common purpose, and share standards
for-governing their activities as members.
Bormann (1975) suggests group discussion refers to one or more meetings
of a small group.of people who' thereby communicate, face-to-face, in
order to fulfill a common purpose and achieve a group goal. The
' _definition implies several charécteristics of the technique as:

(1) The number of members is sma]]'enough for each to be
aware of and have some reaction to-each other (from
three to rarely more than 15 members).

(2) There is a mutually interdependent purpose so that the
success of each member is contingent upon the success of
the entire group in reaching this goal.

(3) Each person has a sense of belonging, of being a part of
the group. |

(4) Oral interaction is used, involving speech communicat{on
via both vérbal and nonverbal symbols.

(3) A sens; of cooperation exists among the members.

The value of discussion is noted by Wagner and Arno]d (1965) 1in
four ways. " First, discussion allows for the'application‘of empirical
thought to the processes of'groﬁp deliberation. Secohd, some problems
can be more accgrate]y and efficiently So]véd‘ by groups ‘than by

individuals. Third is the fact that those who share 1h forming

decisions are usually willing to support decisions afterward. Finally,
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experience in problem-solving discussion helps to establish habits of
thinking and communication that- prove valuable in other human
activities.
Limitations of the strategy, as noted by Harnack and Fest (1964),
inc]qde} B | ‘ ' |

(1) Discussion consumes time. N

(2) Disbussion_technique spreadskresponsibifity for quality

contribution. | |

(3) Technique may be 1imited by diverse and conf]ﬁcting

value systems of participants.

(4) Discussion is poorly suited for providing emergency

decisions.

(5) Discussion technique may be unable to cope with effects

of status differences within the group.
In addition, identification and/or arrangements for the physical set—dp"
for small group discussion can provide a barriér in the use of the
“technique.

Upon considering small group discussion as a teadhing;Jearning
method, the teacher takes a much more subsidiary role. Figure 3
depicts the communication process ;as noted by group discussion in>
contrast to Figure 4 which depicts communication patterns in forma]izéd
teaching, usfng lecture as an examp]g (Hills, 1979, p. 58). The major
role of the educator is to make sure that the purpose of the particular
strategy or technique is fu]fi]]ea in addition to encouraging the

student to exchange ideas and seek ahd/or give help.




TEACHER

STUDENT ——=STUDENT

Figure 3. Communication pattern represented by small
group discussion.

TEACHER ——=—=STUDENT

Figure 4. Communication pattern represented by formal-
ized teaching method of lecture.

Case study. Brilhart (1982, p. 287) defines case discussion as "a
learning discussion beginning with consideration of a specific problem
or 'case' about which group members exchange perceptions and ideas, as
" possible solutions." Cooper (1981) defines a case as a'well-wfitten
description of a series of incidents or a particﬁ]ar situation,.written

in as much detail as possible.
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In. conducting a case study, it is the teacher who

listens and asks questions; the students define the

elements, analyze the problem, propose solutions, and

begin to gain confidence in their ability .to come up

with answers (Gorman, 1969, p. 109).
Synonyms for the term include case analysis technique, case conference
discussion, and case method.

The case study technique has application to a wide range of

problems and consists of presehting a discussion group with a descrip-

tjon of a situation which the members are first to examine and then to:

suggest procedures for hand]ing (Harnack & Fest, 1964). Dunn and Dunn
(1978, p. 74) state, "A case study stimulates and helps to develop
analytical éki]]sz“ The format also provides the following:

" (1) A strategy for developing 1natéria] within the

. student's frame of reference.

(2) An approach that can be stimulating and meaningful

- if student identification is fostered and debate

is structured to understand different points of
view on recognized problems and situations.

(3) Safe, nonthreatening situations for students who
can enter the analysis without direct personal
effect.

(4) Training and development in problem solving,
analytical skills, arriving at conclusions, and
planning for new directions in learning situations
and in real 1ife (Dunn & Dunn, 1978, pp. 74-75).

Format for case studies may be written as very short stories,
audio or videotaped dramatizations, films, psychodramas, news events,
or‘historical happenings -- real or fictional. The focus should be on
a single event, incident, or situation. Critical to the success of
this small-group technique is the relevance; that is, the reality or
. potential credibility related to the frame of reference of the

students. Andrews (1960, p. 215) states, "A good case is the vehicle
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by_which a chunk of reality is brought into the classroom to be worked

over by the class and instructor.”

Research -‘Findings Regarding Lecture

and Discussion Strategies

The effectiveness of - Tecture compared with discussion or other

instructional

decades.

techniques has been documented in the 1literature for

The following statements summarize findings of Verner and

Dickinson (1967) and other researchers relative to associated charac-

teristics and comparative effectiveness:

(1)

(2)

(3)

Populations included pre-adult students enrolled in

classes conducted by educational institutions, and

adults either in classes or in other kinds of instruc-

tional situations.

Immediate or delayed recall of factual information has
been the major basis for measures of learning achieved.
In addition, Tearning has also been measured by degree
of modification of specific attitudes toward technique.
Bane Q1931), based on a seriés of experiments with
lecture and discussion employing six instructors in
three colleges, concluded two major points: (a) lecture

and gdgroup discussion are approximately equal 1in

_effectivéness when the criterion is immediate recall of

facts, and (b) discussion results in greater retention
of measured information than does lecture.
Captive participants cbmprise popu]ations readily

available for study and experimentation; research

i




(4)

(5)
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design with this population has invO]ved lecture as an

instructional technique used in c]aés method and for

acquisition and retention of jnformation. Innaddition,
effect of class size on learning has been a point of
investigation with the majorify of sthdies finding that
class size was not a significant variable.

Verner and Dickinson (1967) note the 1953 work by Bloom
regarding the variable of student response. Lecture was
successful 1in securing attention, but ‘evoked primarily
thoée thoughts which were appropriate for following and
compreheﬁding of information.

Form of presentation of factual information has been
explored relevant to order of material presented, length
of sentences, difficulty ofvmaterial,iculthral level of
student, repetition of material, visible actions of
lecturer, and delivery style (Hildebrandt & Stevens,
1963; Jérsi]d, 1928; Kramer & Lewis; 1951)i Hovland,

Janis, and Kelly (1953) indicate that variables such as

credibility of the Tlecturer, order of presentation,

presentation of one side of an issue versus presentation
of both sides, and emotiona]ﬁty of argument are factors
in determining the effect of a lecture. McKeachie
(1963)'c1tes the Yale studies as indicating that the
greafest change in reportéd bghévior occurred in those
groups to which a minimally fear-arousing lecture was

given.
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(6) With respect to immediate recall, a "preponderance of

the evidence indicates the utility of the lecture when
~the dinstructional objective involves the immediate

recall of information., . . .* (Vernér & Dickinson, 1967,
. 89).

If is evident from the work by Verner and Dickinson (1967) that as
early as the 1930's, researchers were investigating the strategies of
lecture and group discussion in light of acquisition and retention of

information. Stovall (1956, p. 10) posed the question relevant to the
‘1nquiry into effectiveness of instructional strategies as:
What are the comparative values of the lecture and
group discussion for increasing students' knowledge,
improving their ability to think critically, and as a
- means of developing more democratic attitudes?
Ricard (1946) concluded from a series of experiments at Northwestern
University Tnvo]ving pre-tests and end-tests, that “teacher-led"
discussion produced improved results by 17%. A follow-up six months
later indicated the discussion sections scored 56% higher than their
matched lecture sections. Two studies inveétigating immediate recall
further substantiated the earlier findings by Bane (1931). Gerberick
and Warner (1936), in a study comparing lecture and discussion
strategies in the teaching of American Government at the University of
ArKkansas, revealed little difference in the ability to impart informa-
tion. Johnson and Smith (1953) also corroborated previous findings in
a study of effects of different types of leadership in college
c]assroom;, concluding that in terms of immediate recall, no signifi-

cant differences in effectiveness of the two methods existed.
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Palmer and Verner (1959), investigating techniques, conditions,
and situational contexts, compared three instructional strategies:
lecture, discussion, and 1ecture—discu§sion. Air Force officers and
cadets comprised the 130 students enrolled in aviation physiology
classes, ranging in age from 19 to 27. A standardized aptitude test
was used to determine acquisition and recall of knowledge. Using a
pre-test to measure students' knowledge of the content at the beginning
of the course, a 50-item true-false test was constructed and adminis-
tered to the three groups. The same test was administered to the three
groups at the end of the course. On the final test, no significant
differences existed-among the three groups. As an added check on the
results of the test, the scores for the three groups were computed from
the results attained by the students on an Air Force standardized test,
described as a 50-item multiple-choice test designed to determine
students' status with respect to minimal content required. The scores
from ‘this test showed a significant difference between lecture and
lecture-discussion groups indicating a gain in achievement by the
lecture group. | |

In the work by Verﬁer and Dﬁckinson (19675, research identified
with adult group§ out§ide the 1nst1tutiona1, classroom setting has been
varied. Variables 'investigqted include the participant, form of
" presentation, éomparative efféctfveness, and attitgdes and behavior,
Numerous studfes have investigated behavior of participants during a
1ectﬁfg. With regard to form of presentation, studies suggest the
1nte111§1b11ﬁty of a lecture tends to increase as the educational level

- of the audiénce increases. Vernon (1950) suggests that, in general,
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very little of a lecture can be recalled except in the case of
Tisteners with above average éddcation and intelligence. Goldin (1948)
and Vernon (1952) suggest that 1earning from lecture is related to the
formal educational level of the participant, and those with more
education learn more from a lecture than those with less. Length of
time has also beén established as an important factor; Trenamen (1951)
suggests thét learning begins to diminish after 15 minutes and at 45
minutes the learner is in danger of losing much of the material
acquired earlier. Verner and Dickinson (1967) suggest the optimum
_length of a lecture appears to be somewhere between 20 and 30 minutes.
The authors further note the importance of the meaningfulness of the
maferia] to the listener. Topic and subject matter are more important
"than the lecturer, with interest generally greatest when the contentlis
‘ohTy partially understood. | ' _

Variables investigated relevant to combarative effectiveness also
include comparisons between the lecture technique and learning devices
fe.g., texfbook, programmed text, teaching machine, illustrated manual,
film, teTevision), illustrative devices (e.g., charts, graphs), and
instructional processes (e.g., discussion, dialogue, dramatization,
recordinés, panel discussion). Verner anq Dickinson (1967, p. 93)
cénc]ude: "Other instructional techniques as well as various
1nstructionaf devices used to augment the lecture will increase its
effectivéness with adults." However, with regard to alternative
instructional techniques, studies involving the.comparison of lecture
- and discussion in acquisition of information have shown no significant

difference between the two techniques (Carison, 1953; Hill, 1960).
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0ddi (1983), 1in a continued review of fhe literature, notes the
following relative to Verner and Dickinson's conclusions in that:

. the lecture method is an effective approach for
conveying information to adults if it is properly used,
that the nature of the learning task to be accomplished
determines whether or not the lecture method is-
appropriate, and that other instructional techniques-

.- and devices should be used in conjunction with lecture
to increase its effectiveness for adults (p. 222).

She goes on to note that in the years since the review by'Verner
and Dickinson, there has been a paucity of research on the lecture
technique in the adult education field. The investigations noted were
conducted in diverse subject areas (e.g., graduate students, Adult
Basic Education, Eommuhity college students) and the majority were
concentrated in a classroom seﬁting. For the most part, research
designs encompassed experimental or quasi-experimental studies with
random assignment of treatment to pre-existing groups. Research
investigations, relevant to the effectiveness of the lecture method,
were, for the majority, conducted over the minimum time period for
¢omp1etion of a given course. Most studies measured cognitive
'achievement with a variety of instruments used to measure acquisition
of knowledge. |

0ddi (1983) suggests that the studies under review were broadly
concerned with the effectiveness of lecture as compared with other
methods in relation to acquisition of knowledge and attitudes of the
learner. A study by Slaten (1973) 1involving 72 pre-adult learners
'compared Tecture to a group laboratory d1§cussion session with learners

tested for application and recall ability following the course. No

significant difference in mean.achievement scores was found; a trend
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was ﬁoted, however, suggesting lecture was better for asgisting
learnéers in the }écall of facts. Rothman (1980), studying a sample of
48 graduate students,'investigated cognitive gain by implementing the
case method/discussion technique and lecture. ‘A]fhough marginal, the
lecture technique was found to yield significantly better resu]fs in

cognitive gain.

Attitudes and Instructional Strafegies

A variety of efforts have been made to determine the efficiency of -
a technique in addition to determining the attitude toward strategiés'
of instruction. Palmer and Verner (1959) suggest there are innumerable
variables which can influence the efficiency of a technique including
instructor competence, the nature of the content, the experience of the
group, and the students' response to the instructional process. To
invéstigate the attitude variable, the authors continued their
investigation of three instructional strategies by ascertaining
attitudes of 130 Air Force officers and cadets. To assess student
satfsfaction with the three-techﬁiques studied -- lecture, discussion,
1ecturé~discussion -- both oral and written critiques were used. A
standard was designed as a measure of course crﬁtique; involving two
scales: (a) quality of course, and (b) morale. In terms of student
éétisfaction; the ]ectdre~discussion,group indicated more satisfaétion
with its technidue than did the other two groups, with statistically
significant differences between‘fhe lecture -and lecture-discussion on
'both,quaTity'and morale. Stovall (1956) cites a study wherein efforts

were made by lecture to persuade @ group of industrial supervisors to
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accept a change in work methods. The group split sharply, 50% 6pposing
the change and 50% in favor. As a result of group discussion, a
similar group was in 95% agreement to accept the change or to
compromise. Stovall (1956, p. 12) further states, “The best research
which. has been reported in this area indicates that group discussion is
distinctly .superior to Tlecture in changing attitudes and affecting
behavior." ~ Casey and Weaver (1956) substantiate the previous conclu-
sion, ‘based on their findings establishing the superiority in attitudes
for sma]ﬂ-—group discussions as compared to lectures. Verner and
Dickinson (1967) suggest- that conclusions are overwhelming regarding
the superiority of discussion in favor of the 1eéture in attitudinal
and behavioral change. However, conclusions must be approached with
some caution. "In most‘cases, the studies cited . . . 1nvo]ve4
comparisons between two methods of adult education father than . two
instructional techniques within a single method" (Verner & Dickinson,

1967, p. 93).
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. CHAPTER 3
PROCEDURES

" -The present. study was designed-to examine the effects of instruc- -
"tfoﬁal'strqtégies, attitudes, and various personal descriptors of adult

learhers” oh learning outcome, -while involved in a legislatively

- ;ivmandated5educationa1 program. In the previous chapter, a review of the

- ]1teratufé--offered information related to the service provider,
lhandaééry adult education, a conceptual model of andragogy and
pedagogy, and instructional desigh as it relates to the teaching-
1earnfﬁg transaction. Thé procedures chapter focuses upon fhe
methodology that was implemented in the study. . It includes a descrip-
‘tion of the population studied, research design, variables and

instrumentation, hypotheses, and- method of data analysis.

_Pogﬁ]ation

In line with regulations from the Federal Insecticide, Fungicide,
and Rodenticide Act QFIFRA)'as amended (Public Law 92-516) and the
Montana Pesticide Act of 1972, amended in 1983, the Montana legislature
mandéted the implementation of a statewide pesticide act for licensing
users of restricted-use pesticide compounds. Within . the state of
Montana, there are over 8000 priQate pesticide applicators Who may
choose to apply for relicensure .and participate in a mandatory

pesticide recertificatidn,programl The educational program is offered

N
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on a fotating basis 1in designated requalifying sites ﬁhroughout the
‘state. The state is divided into five districts; each district is
qssigned a specific year for providing the recertification program.
- The méjority of private pesticide appTicatoré within the state are
farmers and ranchers, applying for relicensure in order to purchase and
"apply restricted-use compounds deemed as dangerous chemicals by the
Environmental Protectjon Agency. The procedure followed by the private
.applicator is to attend six hoqrs of.educational programming over a
five-year period, with the educational program developed and delivered
by the Montana State University Extension Service, in conjunction with
the Montana Department of Agriculture.
The pbpu]aﬁion for the study fnc]uded all licensed applicators of
' restricted;use .pesticides iﬁ the .state -pf Monpana app]yfng for
relicehsing dufing the month§ of January thfough April, 1987. Eight
counties served as reqﬁé11fy1hg sites for the 1l-county Montana
District V.recertification program, as.noted on the map in Appendix B!
A total of 654 pesticide applicators .comprised the study population,
with an age range of 16 to 83 years. For reasons -to be discussed in
the data cq]]ection procedure section, four county requalifying sites
and .specific data items from some of the subjects were not ugab1e.
Thus, the total number of individuals from which usable data were

~ gathered was 654,
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Research Design

Quasi-experimental Design

There are many natural social settings in which the researcher can
introduce something similar to an experimental design into the
schequiing of data collection procedﬁres (e.g., the when and to whom
of measurement), even though full Acontro] over the scheduling .of
experimental stimuli (the when and to whom of exposure and the ability
to randomizé exposures)lis lacking. Wiersma (1986, p. 139) offers the
following definition of quasi-experimental research as involving “the
use. of intact groups of subjects in an experiment, rather than
assigning subjects at random to experimenta]ﬂ treatment." Quasi-
experimental designs require that the researcher be thoroughly aware of
which specific variables the particular design fai]s to control, With
the present study employing a quasi-experimental design, the focus of
the research design section is ‘directed toward pro;edures employed to
control such variab]es.' |

Equivalence of groups. In the use of two or more intact groups,

the credibility of the research depends on the extent to which the
groups are similar on relevant variables. Although the groups were not

fandom]y assigned, the presence of important‘ antecedent information

.about the groups provides an argument for group similarity. For

internal validity, the researcher has attempted to establish the degree

of equivalence between groups by considering characteristics or

‘variables that may be re]ated'to the variables under study. In the

present study, four of the independent variables (aée. level of'r
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educat1on, years in the recertification program, years 1in county
res1dence) in addition to applicator status, were used as antecedent
information. Detailed information substantiating the similarity of the
.tWo groups, by three of theveix‘independent variables, is presented in
Chabten 4 (Tables 5, 6, and 7). _No significant differences existed

between the groups on the characteristics'ana]yzed, suggesting that the

gronps were similar even though subjects were not selected at random.

An additional factor supporting the equivalence of the population was

the previous attendance of all participants in an 1n1tfa1 pesticide

appticator-certificatibn program, requiring the passage of a written

examination monitored by the Montana Department of Agricu]tnre.

Post-test only, non-equivalent multiple-group des1gn Wiersma

(1986) suggests that a quasi-experimental design of this type dictates
that one group receives the experimental treatment while a second group
receives a second experimental treatment. In the present study, one
group ef private applicators received Experimental Treatment Number
One, identified as the instructional strategy of lecture. A second
group of pnivate app]ieators recéiVed Experimental Tneatment Number
Two,>1dent1fied es the instructional strategy of small group discus-
sion, implemented by‘a Case_study‘approach.

Extraneous variables. -In 6rder to reduce the influence of

a extraneous var1ab1es on the dependent variable, the following wené
1dent1f1ed as methods of control: "

(1) AN applicators applying for relicensing of restricted-

| use pesticide chemicals attended the‘six~hour recerti-

fication program in its entirety.
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(2) A11 applicators received educational information

relevant to the Pesticide Safety criteria by one of two
- methods, lecture or by small group discussion, which was
pre—asgigned to requalifying sites by the researcher.

(3) A1l applicators completed the'data collection instru-
ments 1immediately following the delivery of the
instruction relevant to the Pesticide Safety criteria.

An additional mefhod used to control for cohtaminating variables
was to build .potentially extraneous variables into the design as
attribute variables, providing the opportunity tolobserve interactive -
or main effects of the attribute Variab]es (age, level of education
completed, years in recertification program) with the designatéd

independent and dependent variables.

Data Collection Procedure

Authorization and Initial Contact

Authorization- from the Acting hirector and the Pesticide Spec-
jalist for the Montana State Univefgity Extension Service was obtained
during November, 1986, enabling the researcher to proceed with the data
collection process. An initial step was to contact the county
extension personnel involved in the planning and implementation of the
1987 'pesticide recertification program. During the December, 1986
county agent training session, the investigator informally discussed
with the appropriaté agents the design of the study and the request for

assistance.- County personnel from the eight requalifying sites in
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District V agreed to participaté in the study and, at the same time,
provided preliminary estimates of app]icant.number by site.

Since the primary purpose of the study was the investigafion of
the effect of selected instructional strategies on 1eafning outcome, it
became necessary to. assign a specifié strategy to each of the bartici—
pating requalification sites. Estimated applicant number, by site, was
initially used as the deciding factor in assigning the instructional
strategy of ]écture or .of small group discussion. A]so,‘a key factor
was the availability of facilities suitable for the division of-a large
group jnto multiple groups of seven to ten participants.

Based on the identification of requalification sites and assign-
ment of instructional strateéy, the next step was to ascertain the
_program schedule between ‘January 15 and April 30, 1987. Table 2'
pfoyides the recertificatjon progrém schedule for the original eight
counties invo]ved_in the study. MWhile the original number of requali-
fication sites was eight, one county was unab]é tq participate pecause
of inadequate facilities for accommodating the.small group dﬁscﬁssion
format.‘ A" second county initiated an effort to provide a lecture
- format, but because of personnel changes at the last minute, was Unable
to carry out the program in the necessary format, and therefore cou]d
not be included in the study. - A third county had previously divided
the‘pesticide; recertification pfogram into two consecutive weekly
sessions of three hours each,_ﬁhich was inconsistent with the original
program plan of one six-hour session. Therefore, the cpunty could not
be included in the study. | A fourth county could ndt be 1included

because the recertification program. was held prior to the date the
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researcher could begin the data collection process. The configuration

for the implémentation of the instructional strategies in participating

counties is pfovﬁded in Table 3.

Table 2. Pesticide applicator requaiification schedule by county site.

County

Program Date

Judith Basin
Big Horn
Fergus*
Yellowstone*
Stillwater*
Carbon*
Musselshell*
Sweet Grass

January 29, 1987
February 10, 1987
February 12, 1987
February 13, 1987
March 11, 1987
March 11, 1987
March 12, 1987
March 19, 1987

*Counties participating in the Study

Table 3. Breakdown by county of population number.

Lecture Small Group Discussion
Number of Number of
County Applicants County Applicants
Fergus ' 181 Stillwater 126
Yellowstone - 129 Musselshell : 67
Carbon 97
Musselshell 54
Total 461 193

As noted, one county served as the basis for the implementation of

both lecture and small group discussion.

Musselshe]]‘County provided

an opportunity for the total group to be split into two groups (i.e.,

54 in the lecture group and 67 in the small group discussion).

The
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barticibants in small group discussion were taken into a separate
facility "at the same time and fhe other group received the lecture.
However, prior to and following the presentation of the safety
infoﬁmatidn, the participants were invo]vea in the same sequence of -
program events. o

" In addition to the identification of the recertification pfogram’
dates, the process for identifying personnel needed for the implementa-
tion of each of the instructional strategies by county was necessary.
After\discussion with county agent personnef, the deciéion was made to
deliver the Pesticide Safety information using the lecture strategy in
the designated counties, scheduling this component at the same point
during the six-hour progfam at each site. Plans were also made with
countyi'agént personnel, ‘implementing the small' group discussion
Strategy, for the researcher to meet with volunteer discussion leaders.
One volunteer from each group of seven to ten app]icatofs was se]ected
to meet an hour ahead of the scheduled recertification progranm.
"~ Format, matéria]s,'and procedures were éxp]ained toAthe volunteer group
leaders. At the éppropriate time in the six-hour prbgram,.consistent
with the timing of the lecture strategy, the vo]uhteer discussion
leaders began the small group discussion strategy by implementing a
case study apbroach. A discussion-of the strategies and materials is

provided in the following section.'
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Variables and Instrumentation

Dependent Variable

The dependent varijable, identified as . learning outcome, was
ascertained by selected questions from the Montana Private Applicator
Recertification Examination. Items related to seven criteria, mandated
by the Environmental Protection Agency (EPA) and the Montana Department
of Agriculture (DOA), comprise the basis for the eXamination in its
entirety and are based on the body of literature and know]edge
assembled by the EPA and deemed necessary for applicators of
restricted-use compounds. Twenty items relevant to the fifth criter-
ion, - Pesticide Safety, were randomly arranged within the original
examination.  For the present study, however, the 20 forced-choice
quéstiohs were extracted from the total examination and arranged in
ordér‘duplicating the sequence -of the original examination.' A sample
of the test is found in Appendix C. h

Validity. . "Validity réfers‘fo the appropriateness of the
interpretation of the results of a test.or 1pventory, and it is
specific ﬁo the intended use"'(Wigrsma, 1986, p. 290); In'the case of
the Monfanq Privaté Applicator Récertificatipn Examination, a process
for the estpplishment of content validity (that is, establishing the

represéntafivpness of the test items with respect to the domain of

- skills, task, or knowledge) was initially used by the Extension

subcommittee responsible for the design of the test items. The general
and épp]ied principles were reworded in behavioral terms, compatible

With realistic experiences of the applicators. During 1984, questions
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were distributed to all members of fhe statewide Pesticide Education
Task Force for evaluation re]evant'to the representativeness of each
question. Individuals with expertise in the. area of téxti]es,
clothing, and farm éafety were also included in.the item evaluation
process, as were members of the Department of Agriculture involved in
the recertification program.- Implementation throughout the i986
Disfrict iV relicensing process provided an additiona] opportunity for _
the Extension Service Pesticide Coordinator to identify and exclude
questions surfacing as problem items by applicators and committee
personnel. l

Reliability. Data relevant to the consistency of the examination
in measuring knoW]edge of pestitide uée were unavailable to the
researcher from either of the cooperating agencies. Therefore, using
the Cronbach alpha formula, the researcher calculated the reliability
coefficient of .91 for the 20-item instrument, re]evaht(to Pesticide
Safety. The reliability coefficient, a measure of the internal
consistency or homogeneity of the test material, is indicative of high
intercorrelations among the items on the test and suggests that the
items are measures of much the same attribute.

Format. The one-page recertification examination has two
components. The firét 10 questions are true-false items. The
remaining 10 questions are of a multiple-choice design. Computerized
scoring was used to obtain the total number of correct items, repre-

senting the dependent variable of learning outcome.
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Indépeéndent Variables

The six independent variables included in the study were:
(a) instructional strategy; (b) attitude toward mandatory pesticide
‘education, kc) attitude toward instructional strategy received,
(d) age, (e) Tevel of eddcation comb]eted, and (f) years in the
reqertification program. Each of the variables is described in the
following paragraphs.

Instructional strategy. Using a systems model from the instruc-

tional design,]jterature (Dick & Carey, 1978),- the educational program
was deve]dped. The initial development of the instruction, noted as
the. identification of the goal, objectives, criterion-referenced
: eVa}uation, and 1implementation schedule was identical for the two
groups. The point of. differentiation withﬁn the instructional
devg]opmenf plan was in the selection and 1mp1ementatfon of the
instructional strategy and accompanying lihstructiOnaI medium.  Two
strategies were selected fof use as the avenues of information
- dissemination, Tlecture and small éroup discussion, with‘ the latter
Tmp]emented by a case study forméti The lecture strategy served as
Treatment Number One; the small group discussion'served as Treatment
Number-Two. ‘One of the sevén criteria mandated for inclusion in the
statewide recertification program, Pesticide Safety, comprised the
subject content for both stratégies.

.Attitude variables. Selected attitudes comprised two of the

independent variables for the study.. Attitude toward mandatdry

pesticide education was the first. A five-item Likert scale was used
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- to assess the degreé to which pesticide app]icators agreed or disagreed
with a stétement're]ative to their attitude toward méndatory pesticide
education. The second, pesticide applicator attitude toward the
fnétructidnal strategy received, was determined by nine questions.
Responses were based on fiVe—item Likert scales, with specific
<attention to:  (a) 1nstructionai strategy received, (b) importance of
experiehcé and previous finformation relevant to pesticide safety, and
(c) use of informational materials. Appendix D provides an example of
the  {nstrument. | |

The_egtablishment of content validity for the instruments
measufing the attitudinal variables was approached initially by
détermining-the face validity of the questions, with an assembly of
- test itéms the first sfep in the validation process. Individuals
-fami1iar‘with the Montana Pesticide Recertification Program were asked
to revTéw a list of questions and select those most appropriate for the
purpose of identifying app}icator attitude toward mandatory pesticide
education and attitude toward instructional strategy received.
Individuals fémi]iar with attitude surveys from the field of adu]t‘
education were also asked to complete the same task. .

A second phasehin the -content validation process was the estab-
Tishment of logical validity, which finds its greatest use'fn measures
of achievement and in measures of newly defined characteristics whefe
no direct criterion external to the measure itself seems available
(Helmstadter, 1970). Evaluators were asked to consider two factors:

(@) careful definition in behavioral terms of the content area to be
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‘:,'measured,;and (b) a breakdown of the total subject-matter area defined

“into categdories which represent major:aspects of;the content area.

Demograbhﬁt varijables, - The General - Informat1on Quest1onna1re‘

'-(GIQ) served as the 1nstrument to obta1n the relevant demographlc

1nformat1on 'i Append1x E prov1des an example of the questionnaire.

Interval categor1es were used to 1dent1fy the 1nformat1on re]evant to

' age,_ leve] of educat1on comp]eted ~ years in the recertification

program, and years ‘in res1dence w1th1n the county Name and county

K requa11fy1ng site. were a]so requested of each pesticide applicator,
'w1th the name of the individual used on]y as a method of matchlng the

'GIQ with the other. instruments of data collection. Confidentiality was

assured verbally by the researcher at the time of data collection. In
addition, each data set was assigned a number representing each
participant with ensuing data compilation by numbered instrument rather

than by name.

Statistical Hypotheses

The statistical hypotheses were designed to answer five of the
seven research questions, as stated in Chapter i.A Each hypothesis is

stated in the null form. A1l hypotheses were tested with non-

~directional alternative hypotheses at the .05 level of confidence.

(1) Hy No significant interaction exists between the
' independent variab]es of instructional strategy and
_attitude toward'mandatory pesticide education, on

learning outcome.




(2)

(3)

(4)

(5)

(6)

(7)

(8)

9
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No significant main effects exist among the
independent variables of instructional strategy and
attitude toward mandatory pesticide education, on
learning outcome.

No significant interaction exists between the
independent variables of instructional strategy and
attitude toward instructional strategy received, on

learning outcome,

No significant main effects exist among the

-independent variébles‘pf instructional strategy and

attitude toward instructiona]_strategy recejved, on
learning outcome. '

No significant interaction exists between the
independent variables of instructional strategy and
age, on learning outéome.' |

No significant main effects exist among the
independent variables of instructional strategy and
age, on learning outcome.

No. significant interaction exists between the
independent variables of instructional strategy and
level of education completed, on ]earnihg outcome.
No significant main effects exist among the
independent variables of’instructional strategy and
Tevel of education completed on ]earn1ng outcome.
No significant interaction exists between the

independent variables of instructional strategy and




(10) HO
- (11) HO
. (12) HO
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years in the pesticide recertification program, on
learning outcome.

No significant main effects exist among the

“independent variables of instructional strategy and

years in the pesticide recertification program, on

learning outcome.

No significant relationship exists between the

dependent variable of learning outcome and the

independent variables of: (a) instructional

strategy, (b) attitdde toward mandatory pesticide
‘ education, (c) attitude toward instructional

‘strategy received, (d) age, (e) level of education

completed, and (f) yeers in the pesticide recertifi-
cation program, |

No s1gn1f1cant inter- corre]at1on(s) exist among the
1ndependent var1ab]es of: (a) instructional
strategy, (b) att1tude ‘toward mandatory pesticide

education, (c) attitude toward instructional

. 1 .
strategy received, (d) age, (e) level of education

completed, and (f) years in the pesticide recertifi-
cation program. . |

No significant md]tipfe correlations. exist between
the dependent variable of learning odtcdme'and the
set df 1ndependent varfab]es, :1dentifhed as:
(a) instructional strategy,‘ (b) attitude toward

mandatory pesticide'education, (c) attitude toward
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instructional strategy received, (d) age, (e) level
of education completed, and (f) years in the

- pesticide recertification program.

Data Analysis

Analysis of frequency and percentage diétributions for the
- personal descriptors of the population was conducted in order to
provide a profile of the ‘rura] private pesticide applicator. Ih
addition, Chi sduafe tests of independence were conducted to‘determiné
" whether differences. between personal .descriptors existed in the
population. |

. Fréquency..andn percéntage distributions were a]sd analyzed to
assess attitudes of the rural learners toward the ]egié]ative]y_
1nqndated, educational program and toward the fnstructiona] strétegy
fgceived.‘ Three methods of analysis were used to test the 13 null .
hypotheses. Hypotheses 1 thfough 10 were tested using two-way analysis
‘of variance (ANOVA). When a significant main effect difference was
found and the df equaled or exceeded two (2), all possible pairwise
compariéons were tested with the “Scheffe' post hoc multiple comparison
test. Hypdtheses 11 énd 12 were iested by the use of the Pearson
pﬁoducthmoment cofre]ation"coefficient. The final hypothesis to
determine the contribution of the independent variables to the
critérion variable was tested by the use of a multiple correlation

equation.
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CHAPTER 4
FINDINGS AND ANALYSES

This chapter presents the descriptive findings and statistiea]
analysis of the data obtained from the 654 pesticide applicators
cpmprisiné the study population. The descriptive findings provide a
profile of the pobu]ation, including data about age, level of education
completed, applicator status, years in pesticide recertification
program, and years 5n county residence. In addition, data from
analyses of selected personal descriptors are brovided, verifying the
similarity of the population. Also included are the findings relevant
to applicator attitude toward the 1legislatively mandated pesticide
proéram and the instructional strategy received during the educafiona]
program. The statistical data relevant to the performance on the
dependent and independent varjab]es are presented by individual
hypothesis and include the following information: (a) hypothesis
statement in the null form, (b) table(s) of statistical results,
(¢) discussion relevant to acceptance or rejection of the hypothesis,

and (d) interpretation of results.

Descriptive Findings

Demographic Information

As depicted in Table 4, private pesticide applicators ranged in

age from 16 to-83; 60% were between 31 and 55 years of age. The mean
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.Table 4. Frequencies and percentages for demographic characteristics

of 654 pesticide applicators, District V, Montana.

Variable L _ Frequency* Percent
. Age:
16-17 years = o 4 1.0
18-30 years 79 13.0
31-55 years : ‘ , 353 60.0
56 and over ; 157 26.0
Total ' 593 100.0

Level of Education Completed: - -

1-8 years (e]émentary) - : 31 5.1
1-4 years (high school) o 302 50.2
1-4 years (college) S 246 40.9
5 years college plus 23 - 3.8
Total ' 602 100.0
Years in Recertification Program:
1-2 years 69 12.6
3-4 years 55 10.1
5-6 years . . . 116 21.3
/ years plus =~ - - ' 306 . 56.0
Total ' - 546 100.0
Applicator Status:
Commercial status o | 32 5.0
Private status ' o 543 90.0
Other , . 2] 5.0
Total o - 602 100.0
Years in County Residence:
1-5 years o 7 1.2
6-10 yedrs : . 575 95.8
11-15 years A _ o ‘ _18° 3.0
00.0

Total . S | ~ 600 - 1

*AT]'totaTS'may not: equal 654 due to missing data.
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age was 41,37 years. Fifty percent of the applicators responding had-
completed 6ne to four years of high school, while 41% had completed one
to four years of college. Fifty-six percent of the respondents had’
participated in the recertification program for seven years or more.
Ninety—gix percent of the pesticide applicators had lived in their
resident county for six to ten years.  Ninety percent of the 602
responées to the questipn of applicator status were designated as
private pesticide applicators.

Information substantiating the similarity of the groups by
variable is presented in Tab1e5‘5,.6, and /. "Chi-square was used for
thfs purpose. .No significant differences were found to exist Between
the -two groups, suggesting that(thé participants in the gfoups‘Were

similar by characteristic, even though not by random selection.

Table 5. Contingency table showing relationship between instructional
_ Strategy and age.*

Instructional . Age .
Strategy ] 18-30 31-55 56-Plus Total
Lecture N 54 250 102 406
g <~ % 9.17 42,44 17.32 68.93
Small Group N 25 103 55 183
Discussion 4 4,24 17.49 9.34 31.07
Total N 79 353 157 589
% 13.41 59.93 26.66 100.00

% = 1.753; p = .416
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Table 6. Contingency table showing relationship between instructional
strategy and level of education completed.*

(== Level of Education---------- >

Instructional Elem. High ; College Col. +
Strategy. 1-8 yrs  1-4 yrs 1-4 yrs "4 yrs + Total
Lecture N 22 217 161 16 416
% 3.65 36.05 26.74 2.66 69.10
Small group N 9 85 85 7 186
Discussion’ % 1.50 " 14.12 14.12 1.16 30.90
Total N 31 302 246 23 602
% 5.15 50.17 40.86 3.82 100.00

ATéb1e'7., Contingency table showing relationship between instructional
’ strategy and years in the pesticide recertification program.*

o Years.ip _

Instructional {---Pesticide Recert1f1cat1on Prog,--->
Strategy 1-2 yrs  3-4 yrs _ 5-6 yrs 7 yrs + Total
Lecture N 52 . 38 71 222 383
: . % 9.52 - 6.96 -~ 13.00 40.66. 70.15
Small group N 17 17 45 84 163
Discussion - % 3.11 - 3.11 8.24 15,38 29.85
Total N 69 55 116 306 546
% 12.64 10,07 21.25 56.04 100.00

. |
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A final component included in the destriptivé profile is the data
| relevant to applicator attitude toward a legislatively mandated
~ educational program ahd attitude toward the instructional strategy
receivéd during the mandated program. Tables 8 and 9 provide informa-
tion reTevaﬁt to the research question directed toward mandated
education, while Tables 10, 11, and 12 address findings from the second
_research question regarding attitude toward instrUctionéf strategy

received,

~

General Questions to Be Answered

Research Question #1. What "is the attitude of rural adult

1earners'toward a legislatively mandated‘educationa1 program?

Table 8. - Frequency and percentage distributions for pesticide
applicator response to the question: If the pesticide
. education program had NOT been mandated by Montana law,
would you have attended a program of this type voluntarily?

Cumulative Cumulative

Attitude © Frequency  Percent Frequency . Percent
Strongly agree 76 12.8 76 12.8
Agree 326 55.1 402 67.9
No opinion 99 16.7 501 84.6
Disagree 77 13.0 578 97.6
Strongly disagree 14 2.4 592 100.00

Over 67% of the responding. pesticide applicators indicated they
would have pafticipated voluntarily had the program not'been legisla-
tively mandated. Only 15% disagreed or strongly disagreed with
participation on a voluntary basis. This suggests that the need for

pesticide safety information is important enough to participants that
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if the.program were not Tegislatively mandated, they' would attend

anyway.

Table 9. Frequency and percentage d1str1but1ons for pesticide
. applicator response to the question: Do you think a
pest1c1de education program such as you are part1c1pat1ng
in should be legislatively mandated?

Cumulative  Cumulative

Attitude. ‘ Frequency Percent Frequency Percent
Strongly agree - - 63 - - 10.7 " 63 . 10.7
“Agree S 200 - 34.0 263 44.7
No opinion - 106 18.0 . 369 ‘ 62.8
Disagree . o 155 26.4 524 - 89.1
10.9 588 100.0

Strongly disagree 64

Approx1mate1y 45% of the respondents 1ndi¢ated their agreement

1n favor of .a 1eg1s]at1ve]y lnandated pest1c1de educat1on ‘program.
_1511ght]y over 37% of the respondents 1nd1cated the]r d1sagreement with
.the concept. '

Research Question #2.,"'wnat'js thefattttnde of ruraj adult

]earners toward the instructional strategy receired?

| Data re]evant to app11cator att1tude toward instructional strategy
.rece1ved are re]ated to three areas, 1dent1f1ed in Tables 10 11, and
' 12 as: " (a) appropr1ateness.of strategy received (lecture or small
group. discussion), (b) role 'p]ayed by experience, and (c) use of
“supportive materials. Ana]ysts of oescriptive data indicated 94% of
the applicators were favorable to.the'strategy they received during the
pestictde program. Eighty percent indicated their prior experience did

not eliminate the need for the safety information, while 66% indicated
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their. experience was sufficient to answer the questions involved in
dajly practice.
Table 10. Frequency and percentage distributions for pesticide
applicator response to questions regarding the appropri-

ateness of strategy received (lecture or small group
discussion).

.QUESTION 1 QUESTION 4 QUESTION 7
’ Did the person pre-
. senting the informa-
Was the method of Would you participate tion do so in a clear,

instruction you in another program concise manner allow-
received of help to using the same instruc- ing for questions and
you in understanding tional strategy as you interaction from the
the information? réceived today? participants?
“Attitude N % N % N %
_ Strongly agree 116 19.3 80 13.4 150 15.1
Agree ' 451 75.0 445 74.5 406 67.9
No opinion 25 4,2 51 8.5 33 5.5
Disagree 8 1.3 18 3.0 -9 1.5
Strongly disagree 1 0.2 -3 0.5 0 0.0

Ninety—fouf percent of the participants agreed that fhe method of
instruction was of he]p in understanding the information; 87% indicated
they would participate in another pfogram using the same strategy as
the one they recéived.' Ninety-three percent of the participants
thought that the person presenting the information did so in an
aqceptab]é manner. With regard to Table 11, 80% of the participants
disagreed'wifh'the'statement that. their experien;e e]iminated the need
for 1nformation. Ninety percent agreed that based on the information
‘receiyéd; they would change their behavior. - Sixty-six percént_agreed
that their experience was suffifient to answer questions about

pesticjde‘safety.~ Table 12 indicates ‘that 91% of the respondents would

=TT
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Frequency and percentage distributions for pesticide

Table 11.
applicator response to questions regarding role played
by experience.
QUESTION 2 QUESTION 5 QUESTION 8
- Based on the informa-
tion received today in
the safety portion of Is the experience you
the program, will you bring to the pesticide
Does your experience change the way you pro- education program suf-
with pesticides elimin— tect yourself and your ficient to answer
ate the need for infor- environment when using questions about the
mation relevant to the pesticides in the safe use of pesti-
safe use of chemicals?  future? cides?

Attitude - N % N % N %
Strongly agree 15 2.5 139 23.2 40 6.7 ‘
Agree 75 12.7 399 66.7 352 59.2
No opinion 29 4.9 34 5.7 96 16.1
Disagree 347 58.6 23 3.8 94 15.8
Strongly disagree 126 21.3 3 0.5 13 2.2

Table 12. Frequency and percentage distributions for pesticide
applicator response to questions regarding use of

supportjve materials.

P

QUESTION 6

Do you think you will
use the handout mater-
ials in the future for
reference in the safe

QUESTION 9

would'followup infor-
mation provided on a
regultar basis in the
form of a fact sheet
or a newsletter, rele-
vant to the safe hand-
ling of pesticides, be
of help to you in the

QUESTION 11
Would you rather
receive pesticide
information from your
peers, trained in the
necessary subject mat-
ter, rather than from
the Department of
Agriculture or the.
Cooperative Extension

use of pesticides? future? Service?
Attitude N % N % N %
Strongly agree 115 19.2 133 22.5 24 4.1
Agree 434 72.6 396 66.9 87 14.9
No opinion 34 5.7 45 7.6 174 29.7
Disagree - 12 2.0 15 2.5 243 41.5
Strongly disagree’ 3 0.5 0.5 58 9.9
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use ‘the handout materials in the future. Eighty-nine percent were in |
agreemént with the usefulness of followup information.while 50% of thé
handout materials in the future. -Eighty-nine percent were in agreement
with the usefu]ness of followup 1nformat1on wh1]e 50% of the partici-
-pants indicated they would rather receive educat]onai information from

‘the state agencies rather than from their peers.

Statistical -Hypotheses

Providing the basis for the statistical anélysis were 13 hypoth-
eses, as. stated in Chapter 3. The hypotheses were designed to provide
a basis for testing the five remaining generaivresearch questions 6f
the study. The resujts are presented and interpreted in the foT]owihg
section. A1l "hypotheses were tested a; alpha = .05. Déscriptivel
statfstics'(means'and sténdard deviations) of scores on the'dependent
variables are provided in Table 13.

Table 13. Means and standard deviations' for dependent var1ab1e of
1earn1ng outcome by treatment.

/

<--Treatment #1--> <{--Treatment #2-->

‘ Lecture Small Group Disc. : Total
. Mean SD - Mean S Mean SD
15.5705 4.2244 14,8860 5.3888 15.3685 4.6051
Hypotheses

Hypothesis 1. No significant interaction exists between the

independent variables of instructional strategy and att1tude toward

mandatory pesticide educat1on on 1earn1ng outcome.
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For H&pothests 1 Tab]e 14 1nd1cates that the F rat1o was not .
s1gn1f1cant therefore the nu]] hypothes1s was reta1ned The analysis
substant1ated ‘the assumption that the varjables of instructional
\ strategy and att1tude toward mandatory pest1c1de education do not
fsllnteract on learning outcome. |
'Tab]é 14, .Two—way ANOVA determining interaction between instructional

strategy and attitude toward mandatory pesticide education
and main effects among levels of independent variables.

Sum of Mean Signif.

~ Source of Variation Squares df*  Square F F
Two-way Interaction:
Instructional Strategy

and Attitude Toward

Mandatory Pesticide

Education 1,692 2 .846 .187 ~ .830
Main Effects:
Instructional Strategy 6.778 1 6.778 1.497 .222
Attitude Toward Manda-

tory Pesticide Educ. 5.318 2 2.659 .587 .556
*Critical Values, df 1, 589, alpha = .05, F = 3.86

Critical Values, df 2, 589, alpha = .05, F = 3.02

Hypothesis 2. No significant main effects exist among the

independent variables of instructional strategy and attitude toward
mandatory pestidide education, on learning outcome.

| No significant difference for .main effects was found to exist
among the independent variabies of instructional strategy and attitude
toward mandatory pesticide education, as noted in Table 14. 'Hypothesis

2 was therefore retained.
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Hypothesis 3. No significant interaction exists between the

independent variables of fdnstructional strategy and attitude toward

instructional strategy received, on learning outcome.

The null hypothesis was retained for Hypothesis 3; Table 15
indicatee no significant interaction was found to exist between the
independent variables.

'Tab]e 15. Two-way ANOVA determining interaction between instructional

strategy and attitude toward instructional strategy received
and main effects among levels of independent variables.

\

Sum of Mean - Signif.
Source of Variation Squares  df*  Square F F
.wa—way Interaction:
Instructional Strategy
and Attitude Toward
" Instructional Strat-
_egngeceived .759 1 .759 .169 ..681
Main Effects:
Instructional Strategy 5.722 1 5.722 1.276 .259
Attitude Toward Instruc- ' '
tional Strategy Rec'd 38.924. 1 38.924 8.680 .003**

*Critical Values, df 1, 598, alpha = .05, F=23.86
**Significant at alpha = .05 °

Hypothesis 4. No significant main effects exist among the
independent variables of instructional strategy and 'attitude. toward
instructional strategy received, on learning outcome.

For Hypothesis 4, a significant difference was found to exist
for the main effect of.attitude toward instructional strategy received,

as noted in Table 15. The null hypothesis was rejected and the
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alternative hypothesis stating the existenée‘of significant main
effects was éccepted. A significant difference was found to exist
among the mean scores on learning outcome for the two levels identify-
ing pesticide app]icator attitude toward the instructional strategy
received. These data are presented in Table 16.

Table 16. Mean scores for main effect of attitude toward 1nstruct1ona1
strategy receijved.

{===mmmmm e ———————-Att i tude--------———--------- >

Strongly No _ Strongly -

Agree Opinion Disagree
Mean 15.97 16.61 00.00

N -(116) ' (486) : (00)

Participants who had stated."no opinion" regarding their attitude
toward the instructional strategy.received achieved a higher learning
6utcome score than did partiéibants who indicated a "“strongly agree"
attitude tbward the instructional strategy. |

Hypothesis 5. No significant interaction exists between the

independent variables of instructional strategy and age, on learning .
outcome, ‘

'Nd significaﬁt interaction was found to exist between the
independent variables of instructional strategy and age, as indicated
in Table 17. Hypothesis 5 was retained as stated.

Hypothesis 6. Nb significant main effects exist .among the

independent variables of instructional strategy and age, on learning

outcome,
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No s1gn1f1cant difference for main effects was found to ex1st for

the 1ndependent var1ab]es of instructional strategy and age; Hypothes1s

A

6 was a]so retained as stated.

Table 17. Two-way ANOVA determ1n1hg interaction betWeen instructional
strategy and age and main effects among levels of indepen-
dent variables.

Sum of Mean Signif,

Source of Variation. Squares df*  Square F F
Two-way Interaction:
Instructional Strategy " ,

and Age 56.946 . 2 28.474 1.279 .279
Main Effects:. ‘
Instructional Strategy 44,786 -1 44,786 2.011 .157
Age 63.567 2 31.783  1.427 .41
*Cr1t1ca1 Va]ues df 1 583, alpha = .05, F = 3.86

Critical Values, df' 2,583, alpha = .05, F = 3.02 '

Hypothesis 7. No significant 1interaction exists between the

‘independent variables of instructional strategy and level of education
completed, on ]eérning outcome.

| The two¥way analysis of variance indicated that no significant
interaction exists between the independent variables of instructional
strategy and level of education completed, as noted in Table '18.

Therefore, Hypothesis 7 was retained.

Hypothesis 8. No' significant main effects exist among’ the
independent variables of'instructional strategy and ievel of education'

completed, on learning outcome.
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Signifi@ant differences were -found to exist for Hypothesis 8 among
main. effects for bbth of the independent variables, as identified in
Table 18, Thérefore, the hu]] hypothesis was rejected and the
alternative hypothesis stating the existence of significant main

‘effects was retained.

Table 18. Two-way ANOVA determining {interaction between instructional
strategy and level of education completed and main effects
"~ among levels of independent variables.

Sum of - Mean . Signif.
Source of Variation Squares df*  Square Fo- F
Two-way Interaction:
Instructional Strategy
and Level of Educa- :
~tion Completed 139.407 3 46.469 2.165 .091
Main Effects: . o
Instructional Strategy 88.665: 1 88.665 4,131 .043**
Level of Edn. Completed 229.206 3 76.402 3.560 .014**
*Critical Values, df 1, 594, .alpha = .05, F = 3.86
= .05, F=2.62

Critical Values, df 3, 594, alpha
**Significant at alpha = .05 .

—

For the independent variable of instructional strategy, a differ-
ence was found to exist in learning:outcome between the group receiving
the lecture strategy and the group participating in the small group
discussioﬁ.' The ‘416 participants receiying the lecture strategy had a
significantly higher mean score (15.57) than djd the 186 applicators

involved in the small group discussion format (14.82).
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For the independent var1ab1e of Tevel of educat1on comp]eted a
s1gn1f1cant d1fference was .found to ex1st among the mean scores on
learning outcome for the four des1gnated educational levels, as noted

in Table 19.

Table 19. Mean scores for main:effect of level of education completed.

<- Level of Educat1on Comp]eted-—*——--————;—-—>
" Group 1 Group ‘2 ~_Group 3 - _Group 4
1-8 yrs. 9-12 yrs. 13-16 yrs. 17 yrs. #
Mean . '. 13.81 14,96 15.95 15.83

N G (302) (246) (23)

Significant differences, using the Scheffe' post hoc procedure,
were. found between the means of Group 1 and Group 3, and between the
means Qf‘GrOUps 2 and 3. The me&n']earning outcome score of Group 3

was significantiy higher than those of Groups 1 and 2.

._Hypothesis 9. No significant . interaction exists between the
independent variables of ihstfuctiona] strategy - and years in the
pesﬁicide recertification program, by']eérning outcome.
| No significant interactiohpwas found'to exist between the
'independent'variab]es of instructional strategy and years in the
‘.pesticide’recertification 'program, as 1ndicated in Table 20.
Hypothesi;‘g was therefore retaineq.

Hypothesis 10. No significant main effects exist among the

independent variables of instructional strategy and years 1in the

pesticide recertification program, on learning outcome.

T[T
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For Hypothesis\lo,'a significant difference was found to.exist for
the main effect of instructional étrategy; therefore, the null
hypothesis was rejected. The 383 pesticide applicators receiving the
lecture. strategy demonstrated a significantly higher mean score (15.50)
on learning outcome than did.the>163'appiicatoks participating in the

sma11'group'discussion format (14.63).

}

Table 20. Two-way ANOVA determining interaction between instructional
. strategy and years in the pesticide recertification program:
and main effects among levels of indepéndent variables.

- ' Sum-of - Mean Signif.
Source of Variation © Squares df* Square F - F
ATwo—wayfInteraction:
Instructional Strategy
and Years in Pesticide ,
Recertificatidn Prog. 30.709 3 10.236 447 .720
- Main Effects: o ‘ '
‘Instructional Strategy 91.125 1 91.125  3.976 .047%*
Years in Pesticide ' :
Recertification Prog. 55.692 3 18.564 .810 .489
*Critical Values, df 1, 538, alpha = .05, F = 3.86
Critical Values, df 3, 538, alpha = .05, F = 2.62

**Significant at alpha = .05

Hypothesis 11. No significant. relationship. exists between the

dependeht variable of learning outcome and the independent variables
of: (a) instructional strategy, (b) attitude toward mandatory
pespicide education, (c) att{tdde toward instructional sfrategy
received, (d) dge, (e) level of gducation comp]eted,‘and (f) years in-

fhe'pesticide recertification program.
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The product-moment correlation coefficients. presented in Table 21

resulted in the identification of two significant relationships between
: the'dependent variable of learning outcome and the independent
- variables.. The null hypothesis was therefore rejected. The findings

.indicate that pesticide applicators' attitude toward mandatory

pesticide education correlated positively with scores on learning

outcome. Those with a more positive attitude toward the ]egis]ativeTy

',mandated pest1c1de program tended to earn a higher score on the measure

of 1earn1ng outcome.

Table 21. Correlation coeff1c1ents between the dependent and indepen-
dent variables plus inter-correlations between independent
variables (N=654).* .

Variable , o r

Learning outcome and 1nstruct1ona]

_Strategy. ’ -.0678
Learning outcome and age ’ - -.0999
Learning outcome and level of education :
completed .0648
Learning outcome and years in recertifi- . .
cation.program A : -.0814
Learning outcome and att1tude ‘toward .
mandatory pest1c1de education . .5389%**
Learning: outcome and attitude toward

instructional strategy rece1ved : .7648**
Instruct1ona1 strategy and age : _ .0778\

Instructional strategy and Tevel of
education completed o _ .1095

Instructional strategy and years in the .
recertification program : 0115
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Table 21--Continued.

Variable . N ' r

Instruotiona] strategy -and attitude

toward mandatory pesticide education . - - -.0107
ZInstructionaT strategy and dttitude , S
tOWard'instructional strategy received ~ -.0486

Age and 1eve] of education comp]eted ' .2146%*

Age -and years in the recert1f1cat1on -
program ‘ Lo S LA4513%*

Age and attitude toward mandatory ' - '
pesticide education | ‘ , o T -.1358

Age and att1tude toward 1nstruct1ona1 S
strategy received - _ - .~ -,0851

Level of educat1on comp]eted and years'" Do
in. recert1f1cat1on program T oL 2409%

Leve] of educat1on and att1tude toward_fi-'“ _ S
mandatory pest1c1de educat1on :'f. L ~ . .z0000

'Leve] of education completed and _ .
" .attitude toward instructional strategy. ,
Vrece1ved . . - .0872

Att1tude toward mandatory pest1c1de
education and attitude toward instruc-
_t1ona1 strategy received : .- .6823**

*Two ta1]ed test Critical Values, df 100, r = + .195
.**S1gn1f1cant at a]pha = .05 : -

The second finding identifies a positive correlation between the
Tevel - of pestfcide app]icator “attitude toward the 1instructional
strategy received and the performance on the measure of Tlearning
outcoie. Those with a more positive attitude toward the instructional

. Strategy received tended to earn a higher score on the measure of
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]earniné outcome. The correlation coefficient of .7648 (R2 = .5849)
indicated that 58% of the variability in learning outcome scores can be
explained by knowledge of attitude toward the instructional strategy
recéfvéd. |

Hypothesis 12. No significant inter-correlation(s) exist among

the independent variables of: (a) instructional strategy, (b) attitude
toward mandatory pesticide education, (c) attitude toward instructionai
strategy received, (d) age, (e) level of education completed, and
(f) years in the pesticide recertification program.

Four significant corre]ation' coefficients were found to exist
between pairs of independent variables, as noted in Table 21. The null
hypothesﬁs was rejected and the a]ternative hypothesis stating the
existehce of significant relationships was retained.
| The first f{nding 1nvo]Ved a significant positive' correlation
between the age of the applicators and the ]e?e] of education completed
by pesticide applicators. As the level of education increaséd, o) did»
app]icator age. A similar finding involved the significant positive
correlation between age of the pesticide appiicators and years involved
-in the pesticide certification program. . As expectéd, as the years in
. the program inéreased, the age of the pesticide applicators increased.
A third"significant correthﬁon was found between the level of
educaf{dn[comp]éted and applicator years 1n.thé‘peéticide~reéertff1ca—
tion. program. As the Tlevel  of gducation _cdmp]eted increased, the
number- df_'years of participation in the pesticide recértification
pfogram increased. The fourth sighificant findiné_indicatéd a positive

correlation between pesticide applicator attitude toward the mandatory
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pesticide education program and attitude toward instructional strategy
received} Those with a more -positive attitude toward mandatory
pestfcide education also tended to have a more positive attitude toward
the instructioné] strategy received. -

Hypothesis 13. No significant multiple correlation exists between

the dependent variable of learning outcome and the set of independent
'variab1e$; identified as: (a) instructional strategy, (b) attitude
toward mandatory pesticide education, (c) attitude toward instructional
strategy received, (d) age, (e) level of education completed, and
(f) years in the pesticide recertification program. \

Stepwise multiple regressionlwas‘used to determine the order of
'entry‘of.the 1ndependent.variab1es in the mu]tipie regression model.
The yariab]e entered at Step One was attitude toward finstructional

2

“strategy received, yielding an R™ of .58496. At Step Two, the variable

of years -in the recertification program was added to the model,

2

increasing the R™ to .58852. At Step Three, since none of the

"remaining variables would significantly increase the R2, all remaining

2 for the full model of

variables were entered, culminating in an R
.59029. These results indicated that the independent variable 'of
attitudé toward instructional strategy accounts for 58.4% of the
Variance in learning outcome. The addition of the five remaining
independent variables increases the percentage of variance accounted
for to ;59029, an increase of .00533. - While this incréase is
statistically significant, it does not appear to be of any practical

2

consequente. Because the R"'s at each step were statistically
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significant, the null hypothesis was rejected and the alternative
hypothesis retained. The data are presented in Table 22.

Table 22. Stepwise multiple regression for entry of six independent
variables.

Step o Variable Entered o _ R F

/

1 Attitude Toward Instructional’ o
Strategy Received .58496 .919*

2 Years in Program ©.58852 .465%

3 Instructional Strategy
Age B
Level of Educ. Completed ~

Attitude Toward Mandatory .
Pesticide Education .59029 .155*

*Significant\at .05 level of confidence
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

The purpqsé of this chapter fs to present conclusions based on an
interpretation of the findings of the study and té make recommendations
-for further research and practicef The conclusions are drawn from an
investigation of a population of rural adult 1earners; participating in
a dne—time; legislatively mandated, educational program. Centered
~around the seven research questions in Chapter 1, the conclusions are

-substaﬁtiated by the descriptive.and statistical findings of the study.
Conclusions

(1) Receivihg up—to—dateninformation in the safe use of pesticides is
' more important to pesticide applicators than the question of

voluntary or mandatory participation.

Descriptivé data analysis 1ndicates that 68% of the 592 reﬁpond—
ents would have participated voluntarily in the pesficide eduéation
program.  From general discussion and comments volunteered in writing
by applicators, however, the major concern expreésed was not one of
being mandated to atteﬁd the progfam, but one of necessity in receiving
the most up-to-date information relevant to pesticide safety. The
results of the present study, however, concur with numeﬁdus occupa-
tional studies and recommendations indicating positijve participant

attitude toward voluntary continuing education (Edwards & Green, 1983;
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Egelston, 1974; Larocco & Polit, 1978; Mathews & Schumacher, 1979;
Mattson, 1974; Whitis, 1972).

(2) The question of the legitimacy of mandatory pesticide education is
not considered to be a positive or a negative ‘issue by the parti-

cipants in the pesticide recertification program.

The:fThdings of the present study indicaﬁe that 45% of the 588
respondents Qéré in agreement with the cOnéept of mandated pesticide
éducation, while 37% were in"disaéreement with. the concept, indicating
no clear distinction by partiéipants.in favor of or against mandatory
education. These findings are similar to other occupational studies,
however, recognizing the issue .of mandatory continuing_ education
(American. Hospital Associétion,_1979; Arneson; 1985; Brenner -&
Strawser, 1972§.E11yson et al., 1985; Hunt, 1987; Miller & Rea, 1977;
Peay, 1979; Schoen, 1979). The minimal percentage difference between
the two attitudes may, in fact, ;uppdrt the premise that the issue of

MCE continues to be controversial.

(3) Pesticide applicators did not favor one instructional strategy

more than the other.

In‘the-present study, lecture was not considered to be a more
preferred mode of instruction than smél] group discussion. In total,
94% of theiparticipants were favorable to the strategy they-received.
For the Tlecture group, 97% responded favorab]y to the strategy in
comparison to 88% represented by the small group discussion. A key to
the positive response may be in the overall design of the 1nstfu¢tion,

since both strategies represented the systematic diffusion of knowledge
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for immediate application. By iﬁitial identification of the task,
establishment of the goals and objectives, criterion referenced test,
instructional strategy and instructional medium, the implementation of
‘efther instructional strategy'becdme simply a part of the process. The
strategies were contextually deterhined and.proQided for the fit of the
instruction to the environmeﬁta]_setting.

The favorable attitude to the lecture strategy may also be an
example of what Hovland, Janis, and Kelley (1953) and Weaver (1980)
'sugggst as. the greatest advantage of the- lecture; that is, the'
.bresehtation of a human model tbja group. 'Iﬁ effect, one is creating
in an qudience a sense of relafionship Betheen the model and the
* subject the model is presenting. .

The presentation of the subject matter;by the person-

ality has an effective impact on the audience in that
~ it will make direct association between.the value of

the information and the impressions it has of the.

.speaker (Weaver, 1980, p. 7).
Sweeney and- Reigeluth (1984) further suggest the.lecture as an
effective strategy when large humbers are invdlved, when the group is
homogeneous, when information chénges,rapid]y or frequently, and when
there is-a need to arouse interest in a subject. |

The favorability of group .discussion may be characterized again by
the importance of the subject matfer content. wégner and Arnold (1965)
note that some problems can be more.accurétely and efficiently solved
by groups and that those whb'share in forming decisions are usually
willing to support decisions afterward. In the instance of the safe

use of agricultural chemicals, the role of experience, the need for

decision-making regarding app]ication and the immediate use of
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informatfdn may have enhanced the favorable ﬁttitude toward the
strategy. Briihart (19825 suggests the strategy represents>a‘mutua]1y
interdepehdent purpose with the success of each member contingent upon
the success of the entire group'in_reaching the goal. .

The pesticide applicator is seeking information and assistance in
the safe'use'bf pesticides. Information and sharing by the six or
seven other groub members, often.experientia]iy<based.'may contribute
even mdﬁe'to the process. For the pesticide appiicator,,the case study
- format provided an opportunity tb deepen and 'eXtend subject matter
concepts,'.abp]y previous experiences, and . consider application of

subsequent learning in an area of high priority.

(4) Learning outcome is not dependent on pesticide applicator attitude
toward'mandatory pesticide education or personal descriptors such

as age or years in the recertification program.

The.findings'indicate that demonstrated performance on the measure
of 1eafning outcome is not dependent-on pesticide applicator attitude
. toward mandatory pesticide educatidn. 'Neither is Tlearning outcome
dependent on age, ]evei of edhcation completed, or years in the -
recertification program.

(5) Pesticide applicators participating in the 'group receiving the
1ecturé strategy performed better 6n.the measure of learning

'outcome than the group participating-in small -group discussion.

In two instances, the statistical ana]yses'indicate a significant
difference for the main effect of instructional strategy on learning

outcome. . In both analyses, the higher mean scoreAwas found for the
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group receiying the lecture strategy, indicating. that lecture was a -

more effective instructional strategy for use with rural adult learners

in the context of a legislatively mandated educational program. The -

findTnQS' substantiate ear]ier'research'by'Rothman (1980) S]aten

(1973), and Verner and D1ck1nson (1967) in the claim that lecture is

" better in ass1st1ng learners in: the recal] of facts. 'In add1t1on, the

resu1ts lend support to the suggest1on by Weston and Cranten (1986)
cnaraeterizing lecture as an effecfive strategy for the Tower levels of
“the‘cognitive doﬁain, in which tne goal’ of instruction is to expose
students .to' 1nformation. In the present study, dissemination of
factual fnformation represented the 1ewer levels of the cognitive
domain,hidentified as knowledge gained and skills learned..

A F1nd1ngs wh1ch suggest that var1ab1es such as the cred1b1]1ty of
the 1ecturer, order of content presentation, emot1ona11ty of argument,
.meaningfu]ness of nnater1a], and use- of. .supportive mater1e]s are
relevantvfaefers in detérmining the effectiveness df_]ecture, may also
-be.confribntors te the identiffed difference between the strategies
_(HovlannJ et af.;'.1953; \Pe]mer & Verner, 1959; Verner & Dickinson,
1967). in'the present study,:the'credinﬂity of tne 1ecturer,
. represeni?ing both the Department of lAgricnlture. and the Extension
-'Service,ein,COmbination with the elenenf of enotionality of the topic,

. may have tdntributed significant1y4to the existing. difference. The

= ".documenfed.evidence of physita1¢1]1ne§s and'death through miSuse of

. pest1c1de chemlca]s may be c]ose enough to the app]1cator s’ personal
exper1ence to encourage a stronger effort in- respond1ng to quest1ons of

"-,factual and 1mmed1ate recall. Also, the part1c1pant must constant]y be
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_rep]acing old information with new in ordefltq be current, thereby
calling aftention to the immediacy o% the application of new informa-
tion. The exposure to'concise,-struétured information at a point in
time when the appiicator is in a captive situation may, in fact,
enhance the learning outcome. ‘ '
Vekneé'and Dickinson (1967)'a1§o‘suggest~ﬁhat the use of instruc-

tional devices may increase 'the effectiveness of the lecture with
adults. In the present study, the use of 111ustrat1ve materials to
augment the ]ecture may have contributed to the eff1c1ency of the
lecture and, in turn, the demonstrated h1gher mean score on 1earn1ng.

outcome.

(6) Pesticide applicator attitude.toward the instructional strategy

received is positively related to performance on learning outcome.

With regard to the instructionglvstrategies of lecture and small
.group discussion, immediate or delayed recall of factua1 information
has beeﬁ the basis for a ]arge‘pértion of the research relevant fo
measurement of']earning achievement. In additfon, studies have also
been conducted investigating the. superiority of one strategy over
another in-changihg attitudes of behévior by individuals. Findings
from the.pregent study indicate that regardless of the instructional
strategy implemented, those with a more positive attitude tended to

achieve a higher learning outcome.

(7) Age 1is positively related to v]eve] of education’ completed and

years in the pesticide recertification program.
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In the stqdy of adult learners, age is considered in terms of
chronological age and biq]ogicaT age. Age, as described fbr the study
popufati@n, is interpreted in the chronological sense and, as expected,
is positive]y related with years Qf education completéd and years of
participation in the recertification program. Sixty percent of the
app]icators responding were included in the age category 31 to 55,
]ending_support to the prediction by Cross (1981) that by the year
2000, the largest age group will be 30 to 44 years old, with a rise in
the 45 to 64 year-old group. Twenty-six percent of the participants

were 56 years of age or older.

(8) Years of participation in the pesticide recertification prodram is

positively related to years of education completed.

The bositive relationship betweén years in the pesticide program
and years of education is verified by a correlation coefficient of
.2409. This finding suggests that participants with more years of
education also see the value in the recertification program and
demonstrate, through their participapion, that belief. This conclusion
is supported by the finding that 68% of the app]icdtors would have
participated voluntarily in the reéertification program had it not been
mandated. |
(9) Applicator attitude toward the instructional strategy received is

positively re]ated to attitude toward the mandated pesticide

education program.

For the population of pesticide applicators involved in the study,

both groups demonstrated a positive attitude toward the instructional




. _strategy"receiVed Prev1ous d1scuss1ons prov1de a basis for the
'eff1c1ency ‘of both strateg1es w1th regard to. the adu]t 1earner and the
nature of the Tearning env1ronment The f1nd1ngs reiterate the.
j]-ﬂmportance of the fit of the. strategy. to the 1earn1ng env1ronment and
. to the 1earner,_based on the se]ect1on of an appropr1ate 1nstruct1ona]‘

}fdes1gn mode] .. In this 1nstance, character1st1cs of the 1nstruct1ona1

'3__'systems model allow for a well des1gned and we]] executed educat]ona]

‘-,exper1ence,,prov1d1ng an opportun1ty to. 1ncorporate both pedagog1ca1“

A-,and andragoglcal methods, and the accompany1ng 1nstruct1ona1 strate—:

, g1es The resu]ts suggest that e1ther strategy, 1ecture or smal] group:~

L d1scuss1on, 1s appropr1ate for the task at hand

W1th -respect to attitude toward mandatory eduCation, pesticide
‘-;app11cators appear to be cogn1zant of the know]edge exp]os1on currently

| be1ng exper1enced by- soc1ety and are fully aware of the need forl
,;conttnued-updat1ng about the safe use of- pest1c1des. In addition,

‘partiotoants abpear to be aware of the penalty by law for misuse of
restrioted~useVoompounds, Of‘operatﬁng without -a ]icense, and of the
'11abititu tactor involved regarding use and application of chemicals.
Pesticide app]icators, therefore, may 1deo]ogica11& consider the need
for educational information as an opportunity for “self-assessment,” as

noted by Buckner (1974).

(10) Attitude toward the instructional strategy received is an
:hnportant contributing variab]e to the criterion variable of

Tearning outcome.
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dAttitude-toward instructional stretegy nasifodnd to be positive]y
'related‘to tne dependent-variabTe of learning outcome;'acc0unt1ng for .
58.4% of the variance. The addition of the five remaining independent
variables,.accounted for an increase of .00533, bringing the total
.variance accounted for by the independent variables to .59029. The
part played by the independent variable substantiates the conclusion
that attitude toward the strategy received is an important variable to
consider.in the design, deVelopment, and implementation of 1nstrdction

for adult learners.

~ (11) When ‘the learning outcome. is defined as immediate recall of
. factual information, level of. education completed serves as an

acceptable index of performance.

A.signfficant difference was found between participants having

: _one-‘to eight- years of e]ementary school and one to- four' years of
- :tollege A s1gn1f1cant d1fference was also found .between part1c1pants
thav1ng one to four years of h1gh 'school and one to four years of

co]]ege These findings he]p to substant1ate the part. p]ayed by the

;,__1earner s ]eve] of educatlon, re]evant to ‘the se]ect]on of instruc-

" tional strateg1es, and the resultant performance on ‘measures -of -

1earning'outcome (Cashin, 19855 Goidin; 1948; Harnéck & Fest, 1964;

' 1:{ Longest 1964 Lowman, 1984 Potter & Anderson, 1976; Vernon, 1950,

1952) .- Educat1on level, in other words, can serve as an-indicator of
_'performance on 1earn1ng outcome when def1ned as 1mmed1ate reca]] of

:factua] 1nformat1on




149

Recommendations

Based on the findings of this. study, the following recommenda-

tions for future research and practice are made.

Recommendations. for Future Research

(1)

(2)

The absence of significantt'interaction between the independent
variables of instructional strategy, ‘attitudes, and personal
descriptors suggests the need for continued investigation of other

factors which might combine to influence learning outcome. Such

!

factors might include learning style, learning climate and/or

learning environment. In addition, communication patterns, tradi-
tﬁona] and technological methodologies, and self-instructional
strategies as compared to teacher-centered strategies might be
areas for investigation. | ‘

A ériticism of state government is the propensity of legislative
statutes; a criticism by numerous adult educators is the use of
law to force participation in learning activities. Pesticide
applicator attitude suggests that a.]egislatively mandated program
may :not be necessary as applicators are'wjlling_Io participate
voluntarily in continuing education activities. ' 1In contrast,.
thever, the question of legitimacy of the mandatory program was

not considered to be a negative issue since nearly half of the

"respondents were in agreement with the concept. The question for

1nVestigation remains:  Should the recertification 'program be

legislatively mandated or should the decision to participate be




(3)

(4)

(5)
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left to the pesticide applicator, based on voluntary participation

-in an acceptable alternative?

Minimal research was found in the literature relating attitude
toward_mahdathy continuing education and perfdrmance. A]thoﬁgh
the findings from the present study indicate that attitude is
related to performance, additional research is needed from othef
occupational groups to identify exisfing attitudes and thé
relationship of these attitudes to measures of performance.
Pesticide applicators did hot express ~a more. favorabie attitude
toward one instructional strategy over ‘the other. -Lecture was
considered to be as effective as small group discussion.
Educators of adults need to .go one step further, however, and
explore variations of the teacher-centered and collaborative/
facilitative modes in order to accommodate for learner diversity,
organizational climate, 1earner need, and 1nstructor»sty1e. If,
for example, the decision is made to implement a praditional
strategy, then a comparison of the yariations of the traditional
lecture approach, feedback 1ecture. or reflective Tecture would be
of help in identifying the most appropriate instructionaﬁ}strategy
for a specific learner in a’particular Tearning environment.
Research studies- need to be conducted comparing the effect of
1nstruction§1 strategies on 1eafning outcbme, as represented by
the four domains of learning (Gagne', 1977). Lecture is identi-
fied in the present study as an effective.strategy for the lower
cognitive level rebresentative of immediate recall of factual

information. For the.developer. of instruction, however, it would
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(7)
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be,heipful to. know the effectiveness of stfategies such as lecture

and small “group discussion “in- the higher. cognitive levels of

,discfimination; rule learning, and problem solving. The nature of

such a recommendation requires that the service provider design
thé meaéure of learning outcome to be representatiQe of lower and
hiéher &dgnitive levels. In the present study, only the lower
cognitiié level of knowledge gained was represented.

A]though numérpus studies have cited the superiority of one
instruétiona] strategy over‘anotﬁer_in changing attitudes.of
1§arners; the present. study indicates that for non-traditional
adult Tlearners iﬁ a ruralA setting, this may not be the case.
Additional research needs to be conducted investigating adult
.learner ‘attitudes toward instructional strategies outside the
traditional institutional classroom/course-for-credit setting.
The issue of one-time, continuing education offerings to meet
specific' recertification. needs presénts -a different set of
instructional parémeters, Bﬁt' a]so' presents an area lninimally
investigated. .

For the educational service prqvider, 1dent1ficatf0n of age and
level of education df clientele can be contributing factors in the
éelection of appropriate instructional strategies. The assumption
underlying andragogy is that adults are less dependent and more
self-directed in regard to learning activities, and collaborative/
facilitative modes of inst}uction are more appropriate (Knowles,
1974). ‘Based on the brésent study, however, the recommendation is

to investigate the adult developmental stages with regard to
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teacher centered and fac111tat1ve/co]1aborat1ve mode]s of -
Jnstruct1on to determ1ne effect of method .on 1earn1ng outcome.

quest1ons for 1nvest1gat1on m1ght 1nc]ude

(a) What are the differences 1n percept1on and preference between
| 'hthe middle adu]thood deyelopmenta] stage and the later
f"maturfty stage. for instructional strategies representfno

""f;pedagogica1 and andragogical nodels7-:'

(o) ZHow does the older learner perce1ve h1m/herse]f Tearning most

‘-effect1ve]y7 -What affects the 1earn1ng7 '

(c) Under what env1ronmenta]/organ1zat1ona] climate does the
older learner process'infornation most. effective]y7 Does it
make a d1fference who offers the educat]ona] act1v1ty7 Is '
assistance necessary from an instructor or is the applicator
:1nc11ned toward a "self- d1rect1ng" approach7

In cons1der1ng the assumpt1on regard1ng adults as being self-

dJrected in their 1learning act]v1t1es as compared  to being

instructor—dependent, empirical research studies .need to be
continUed ascertaining the.effectiveness of ‘alternative instruc-
tional mode]s Two such models - 1nc]ude the. ]earner -generative

mode] and the 1nstruct1ona] systems model, represent1ng andragog-

1ca]-and pedagogical methodo]og1es.

Recommendations for Practice .

(1)

Encourage the'educationa]_service‘provfder to incorporate into the

staff development opportunities inservice training relevant to the

~adult learner and the instructional devefopment process.  The




(2)

(3)

(4)
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assumption that the personnel providing the instruction have a
working knowledge of the adult 1learner and the instructional
development process may be somewhat limited. As was noted in the
literature, the majorify of educators praétice methods and
stkategies with which they are familiar, as compared to that
method or strategy most appropriate for the learner at hand.
Recognition.of the 1earnfng climate, a familiarity with the
diversity of adult Tearners and learning styles, alternative
instructional methods and strategies, and a familiarity with the
instructional design process should be jnc]uded as integral parts

of the training sessions.

Historically, the Extension Service has .been a provider of

educational information to the "knowledge gained/skills learned"
domain; as identified by Gagne'. However, dué to the nature of
the problems rural America is facing, perhaps the time is
appropriate for a greater effort to be made toward viewing program
effprts in a long-term mode, with an emphasis toward problem-
so]vfng and a higher level of instructional events.

Individuals involved in the program desigh proﬁess shou]d be
encouraged to incorporate the use of ah instructional. systems
model as the basis for the‘deve]opment of the instructional event.
This would help to assure some degree of effectiveness in the
design, development, management, implementation, and evaluation of
the instructional design process.

Gueulette (1976) has suggested that government control is

encouraged in three ways: (a) by allowing additional legal and
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financial'controls-to be. implemented, (b) by accepting support -
that stipulates conditions, and (c) by'permitting the government
to .imposel more regu]atory and 1icensine' requirements, If fhe
latter is true, agencies reviewing proposals requesting mandatory
continuing education iegisiation'for licensure renewal shouid
‘consider theefoiiowing: | | -

(a) What problems have eregted the Jjustification for mandatory

| continuing education? |

(b) Is there documented evidence -that actual -performance

deficiencies rather than inadequacies are responsible for
unacceptable performance? »

(c) Are there existing mechanisms or methods that can be

strengthened or impreved, or new approaches that can be

’, developed to solve identified problems? (For example, are

~valid eXaminetions available for the professione] that
T_ provide a means of measuring competence?)

Based on the conciusions andfﬁecommendations of the pfesent stu&y,-
in additien to a sincere desire to assist the rural, non-traditional
adult learner, the researcher. feels a strong commitment to the
coniinued investigation of tpef_teaching—learning transaction., The
increasing numbers of adults jpertitipatiﬁg in required']earning
situations are entitled to the same commitment and interest by the
‘adult educators as those participating on a voluntary basis. It s
toward that commitment that the researcher will direct future investi-
~gative endeavers, in order to contribute- to the literature in ‘the

enhancement and improvement of instruction.
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, Montana State University
Bozeman, Montana 59717

Kellogg Project Telephone (406) 994-5795

TO: Kirk Barnette, Big Horn County Extension Office
: Jim Rolleri, Sweet Grass County Extension Office
Darrel Krum, Carbon County Extension Office
Charles Egan, Stillwater County Extension Office
O0le Ojestad, Musselshell-Golden Valley County Extension Office

FROM: Barbara A. White, KELLOGG Fellow, Doctoral Candidate
Aduit, Community and Higher Education
Montana State University '

RE: COUNTY PESTICIDE RECERTIFICATION PROGRAMS
DATE: January 28, 1987

Recently, I had the opportunity to attend the Pesticide Recertification
Agent Training for District V held in Lewistown, at which time I
visited with several of you regarding the use of instructional
materials in your individual county recertification programs, designed
specifically for the SAFETY criteria. FEach of you that I visited with
were very receptive to the idea and willing to work with me in this
endeavor, I have since written and rewritten the proposal for my
dissertation study, based on the ideas I shared with you. The proposal
has been accepted and I am "on my way"; now, I am asking for your
assistance as we previously discussed, and I would like to spend a few
~ minutes with you, via this letter, confirming plans for the study.
Before I identify the area of assistance that I am requesting from you,
let me "set the stage" relevant to the purpose of the study.

- During my "time" with the Cooperative Extension Service, I was asked
repeatedly about strategies and methods for improving the teaching-
learning process in which we are all involved, regardless of the
subject matter being taught or disseminated. There was an attempt to
answer some of those questions in the-METHODS AND MEDIA HANDBOOK that
Dr. Danny Cheatham and I assembled, but I still sense the need to look
at our instructional approaches, our audience, our delivery and the
need of the clientele in order to design and deliver finstructional
programs fulfilling the needs of the adult learner. Also, of consider-
able interest to me. is the learning climate in which you and I deliver
information and education. The Pesticide Recertification Program is a
good example; it 1is .a program mandated by the legisiature for the
commercial and private applicator to attend, and it is mandated that we
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in. the Extension Service provide the needed educational program
resulting in the certification of our clientele. The question that
exists is: To what extent does the mandated program affect the
Tearning process based on the instructional strategy used by you, the
County Extension Agent, delivering the program?

Based on my own personal interest in the instructional process, in
addition to my keen desire to continue working with the professionals
employed by the Montana Cooperative Extension Service, I have designed
my dissertation proposal with the purpose of investigating two
jnstructional strategies, lecture and small group discussion, within .a
mandatory setting identified as the Montana Pesticide Recertification
Program. Each of the participating counties in District V will be
assigned one -of the two formats, based on the estimated number of
participants (the counties projecting smaller enrollments will be
assigned the small group discussion format). Your county is being
asked to assist in the small group discussion format, necessitating
that the total number of participants be divided into small groups of
8-10 people. All materials needed for presenting/participating in the
45 minute session on safety will be provided to you. YOU WILL NOT HAVE
TO PREPARE ANY INSTRUCTIONAL MATERIALS FOR THE SAFETY CRITERIA! These
materials include handouts, visuals, and any supportive materials
necessary for the small group discussion format. Specifically, I am
asking for your assistance in the fo]]ow1ng manner:

(1) Incorporate into your plann1ng for the county pest1c1de
recertification program space consideration allowing for
participants to divide into small groups. (Example: If
you expect 100 participants, you would need space for
approximately 10 groups; if a large fairground building
were to be used, for instance, all groups could be in
the same building.) The point is to be able to break
into small groups in order to 1mp]ement the small group
format.

(2) You, as the County Agent, would serve as a facilitator,
moving among the groups, listening, providing feedback
if necessary, but not being an integral part of the
discussion. However, we do need to identify some
individuals that you know are going to attend to serve
in the capacity of a "group leader." If you estimate 10
groups, you would need 10 "assistants" or group leaders.
The point is that in small group discussion, one indi-
vidual takes the lead in initiating group discussion; to
accomplish this task, could you do the following:

(a) Identify potential individuals 1in your community
who will be attending the recertification program.
You probably have a good idea of whom has to be
recertified. Which of those would be willing to
help in small group discussion?
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(b) Contact individuals and ask if they would be
willing to participate in a "group leader role."

(c) Coordinate a meeting of two hours where I might
meet with individuals to explain materials, etc.
This might be the night before the recertification
program, the day before, a week before, etc., at
their convenience. We will need to have them all
together, or at least same day/evening since I will
need to travel to your county to conduct the
meeting.

(d) Send to me the names and addresses of the individ-
uals you have identified so that I might send them
the materials they will need prior to our meeting.

I realize that preliminary estimates. indicate some of you may have
substantially more than 100 participants; for example, Carbon County
might have closer to 190. In a case such as that, Darrel might plan to
divide his participants in half . ... one group would receive lecture
format and the other participants break into small groups, having a
total of approximately nine or ten small groups. Darrel, or perhaps
Merrylee, could present the lecture presentation; the identified group
leaders would serve as "facilitators" for the small group discussions.
You may ASSURE THE INDIVIDUALS YOU CONTACT THAT THEIR INVOLVEMENT WITH
THE SMALL GROUP DISCUSSION WILL NOT MEAN THEY. WILL "TEACH" THE GROUP;
materials will be provided for them to use which involve presenting
some specific questions relevant to a case study. The participants in
each group will read a case study (an example of an applicator using a
fumigant and a wood preservative, for instance) and then discuss the
appropriate protective clothing and equipment based on their under-
standing of the pesticide label information and guidelines. I will be
sending the case study, materials, etc., to the identified leaders
ahead of our meeting, so there should be nothing threatening regarding
the group leader role. It will be a discussion rather than a lecture.
I realize that it. will take some time from your schedule to contact the
potential group leaders, but your- familiarity with the applicants makes
a big difference in the selection of the individuals. If you have
trouble identifying potential applicators to serve as group leaders,
perhaps some of your Extension Homemakers or 4-H Leaders would be
willing to help. The individuals do not need previous experience as
such (I will have met with them and "trained" them to use procedure);
however, the ultimate would be to have those individuals attending the
recertification training serve as group leaders. TO "MAKE THE STUDY
WORK," IT IS IMPERATIVE THAT WE BE ABLE TO COMPARE THE LECTURE APPROACH
TO A SMALL GROUP DISCUSSION FORMAT. I DO APPRECIATE YOUR EFFORTS IN
HELPING ACCOMPLISH THIS FACET OF THE STUDY!

Regarding the dates for upcoming county recertification training, I
understand Big Horn County is set for February 25th and Sweet Grass for
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possibly March 12th. I hope this request comes far enough in advance

for you to be a part of the study. With only a limited number of
counties involved in the recertification program this year, I am
dependent, and certainly, indebted, to each of you. The Montana
Cooperative Extension Service will receive all the information from the
study, as will each of the participating counties, in a format that
hopefully will be useful in planning and delivering programs in such a
setting in the future. There is also the potential for replicating
this approach in Utah and Colorado next fall, so you are really an
important part of what may be a regional project. I sincerely
appreciate your help and cooperation and hope that wé can "carry this
off." Please feel free to contact me with questions, etc.; my
telephone number is 994-6417. I have enclosed my business card with
address for future correspondence. ‘ ‘

I am looking forward to hearing from you regarding your participation
and your representatives. I will do my best to meet your group
leaders' convenience in terms of individual county training meetings.
Please let me know as soon as you know your tentative dates for county
recertification so that we can work out the travel/training times. And
again, thanks for your help.
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APPENDIX B

MAP OF PESTICIDE RECERTIFICATION
PROGRAM BY DISTRICT
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