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The problem-solving approach to teaching and learning has

proved especially useful in vocational education as a way to relate classroom
learning to real-life situations or problems. The problem-solving method of
teaching places the responsibility for learning on students. Educators and
special reform groups in other subject areas refer to a process known as
"problem-based learning," which is characterized by four critical features:

engagement,

inquiry, solution building, end reflection. For effective use of

a problem-solving or problem-based approach to teaching and learning,
teachers will have to alter three things: the balance of power in the
classroom; the focus of attention; and their teaching skills. Reluctance to
deviate from traditional teaching methods and incorporate a new teaching
philosophy and practices is a major obstacle to adoption of the
problem-solving approach to teaching. To implement a problem-solving
approach, teachers must improve their interpersonal skiils and group dynamics
and be able to adapt instructional strategies, resources, and activities to

promote students'

development of basic skills, thinking skills, and personal

qualities. Research has confirmed that, in agricultural education, the
problem-solving approach is superior to the subject-matter approach as a way
of improving student achievement. {(Contains 15 references.) (MN)
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by Beftine Lankard Browrnr

Using Problem-Solving Approaches
in Vocational Education

The problem-sebang approach o reaching and learminyg has evolved
irom the theonies o1 John Dewey. It has been used especaliv in
aencultural educaton as o wav to relace classroom learning o real-
e sitiations or problems. This Brief focuses on pracuce applica-
nons of problem selving i voecanonal edus wion and therr refa-
tonslup to contextual learning environments.

Problem Sciving
for Teaching and Learning

Avnculeural educauon has emphasized problem solving as a means
of helping students to develop Jeeision-making skills and reachers
to alter their teachine methodolowy, The tr.\dluonal method of prob-
lem solving for decision making reflects Dewey's five-step medcl
tor lc‘lr'\m«J expanded (o sx steps by Newcomb, \kk,md\gr‘.‘ and
Warmbrod (Straquadine and Egelund 1992):
the problem sitvavon: What is happening; \2) detiniuon of the
problem: What must be done’: (3) search for intormation: What
Jdo we need o know?; (41 analysis of data: Whatare the important

consderations?; (3) testing possible solutions: What will happen !

this action is tollowed?, and (6Y conclusion: What action 15 most
promising,’

The problem-solving method of teaching incerporaces problem-
solving activities, but places the responsibihey for learning on the
student. It requires teachers to move from the traditienal instrue-
nonal model to one thatengages teachers and students as pacmers
in learning, wich the teacher functiomn, in the role of facilicator or
coach rather than leader or all-knowing authority. ft requires the
use of problems that have real meaning to students, thus motivat
g them to reach a soluton.

Educators and special reform groups in other subject areas refer w
aprocess known as “problem-based learning,” which has many sumi-
lanties to the problem-solving approach. [n problem-based mstruc-
non, all learnmg . lone in context, within the learner’s social en-
vitonment. Learng oceurs as students necotiate with others and
evaluate the viabihey of cach indvadual’s understanding (Savery
and Dutty 1993). Stepien and Gallagher (1993) discuss {our cridi-
cal tearures of prablem-based learmng:

I, Engagement. The problem nises conceprs and princrples rel-
evant to the content area and addresses real vssues that connect o
the larger socual context of the students’ persenal world.

2 Inguary. The problemis dl-<crucured in thacichas noone nghe
anwer Teotten changes as more information s found. Te requires
exploration o define and refine the guesuons and ideas surround-
e the problem.

300 Soluwen bualdmgy e problent-based learning, solutions are gen-
erated by the studens who are the problem solvers: wcachers are
the conches, As proelems solvers, students engage un observaton,
meuiry, and investic: 1o into hvpotheses and iscues. und thev for-
mulate conclusions that are consistent with the noture ot the prok-
lemn. As coaches, teachers promote learming by acting as models,
Jenmonstranng behaviers thev wane thar students w adope The
prompt students to take owneeship of the problem and responsitil-
v torars <olution, and then fade ineo the bockaround.

(1) wlentification of

4. Refleciton. Assessments, as authenue companions to the prob-
lem, ofter astructure for retlection. Thev tocus on the complexity
ot both the rewsomng process and the subject-matter concepts within
the problem. providing standards to acr ws benehmarks for think-
ng.

Fore n‘\.L[I\L use ot a problemesolving or problem-hased appie

to teaching and learning, teachers will have toalter {1 the bala e
of power i the classtoom, (2) the focus of attention, and (3) their
teaclhuny skills (Flowers 199_

issues Invoived in
the Problem-Solving Approach

Reluctance o Jeviate frem raditional teaching metheds and ro
lcarn and incorporate a new teaching philosophy and practices is a
major obstacle to adoprion of the problem-solving approach t
teaching. Garton and Cano (1996} found that cooperating student
auricuteure eachers Jevoted less than 20% of instructional ome w
a problem-solving approach to teaching. Classroom teachers coop-
erating with the study spend most of their time on maintaining

subject-matter nterest; student teachers focused primarily on seck-

ina information to resolve the proklem.

Learning stvle1s another taztor thoughs to intluence teacher use of
problem-based instructien and student outcomes. Vanous research
studies have found that “teachers of agriculture erganized their fes-
sons on a problem-solving basis, but did not follow through with
active problem-solving teaching” (ibid.. p. 48). Cano and Garton
{1994} report that agriculture teachers with a “field-independent”
(concrete rather than abstrace) learning sevle were more apt to use
problem solving in teaching. In a study of Iliinois secondary stu
dents in agriculture, Dver and Gsborne (19961) found that stu-
Jdenes classitied as “hield-independent” learners sieniticantly in-
creased therr scores when taught using a problem-salving rather
than subject-matter approach. -\ddltlomll\, a study analyzing the
etfects of teaching approach across all learning seyles—field- inde-
pendent (concrete) learners, field-dependent (abstract) learners,
and l'icld-ncu(ml {somewhere between concrete and abstract) earn-
ers—showed that field-neutral learners “scored siemificantly higher
on achievement tests when taught in classes using the problem-
solving approach™ (Dyer and Osbarne 19964, p. 43). This approach
was supertor, however, only when relevant and meaningful prob-
lems were mntroduced (hid.). The resules from these and other stud-
ies of problem selving m agnculwure education sugzest that “each
tvpe of learning sivle benefited from instrucuon using the problem-
sulving approach™ (p. 41,

Practical Applications of Problem-
Solving Teaching and Learning

[ implement a probleme-<olving approach, teachers need to -
prove ther mgerpersonal skidls and group dvnamies; they need ©
be able o adaptinstrucnonal strateaes, resources, and actvines to
promote students” development of basic skills, tunking <kidls, and
personal qualities (Crunkilion 1992; Flowers 1992), Ackermar et
al. (1997) sugaest chat problem-based activities be used to mte-
arate fechnolosy into the instrucuonal program, definme technol-
ouy as “the application of knowledae to solve problems™ (p. 7). Thev
suzrest that problem-based acuvines “provide the context tor fearn-
my particslar kil wse docam approach tor reacung the bestolue
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uon, and @ive arenson for ustng inscructional technoloay™ (1hid.y.
The technolowical probleme-sotving process requires wtudm(i to
“think crincally, erean el and resourcetully, while emploving ba-
sic acedenue, technieal, and soctal <kl (Penn and Wilhams 1996,
r. L3

Several apphcatens orproblem selvinz tor teachers w use inadapt-
e ther instructonal medhods for a problem-sobang approach o
teaching are descriked here:

¢ The Technology Projects for the Classroom and Teacher's Guide
atters 20 projects for technmcal educann students that emphasize
problent solving and hands-on learmne They enmige studenis m
the Jewien and construcnon of models tor smn e as a hot air
talloon, commuterscooter, seodesie donie, and others (Kautman
and Flowers 19961,

Hedues 1199¢: presents 48 s\\mplc lesson plans tor teachinz
crincal thiking, e wlem seluing, and acadenie and vocanenal

competence. The feven plans were developed by vocational anid
{

acadenue teachers and wre drawen front a wide ranee orf vocanonal
{‘n\g’r:)m ATCON.
. he Cklahoma Srate Department of Vocatonal and Techni-

cal Education (19911 has Je \LlOI‘Ld a urnculum cuide of technol-
oav learmme acuvrrics tarveted to students i grades 6-18 Topics
inciude the problem-wolving svstem, wrinng about protlem solv-
e and related problemesolving acuviues.
o Ackermanetal (1997) Jescnbe activities to enhance teacher
and student awareness ot the apphcanon of knowledoe in problem
solving, Teachers in a special workshop farmed teams of 3-4 to “de-
siem a boat that would travel 3 teet as quickly as possible—tbuilding
the model with consumable matenals, testung and recising i, and
presenung their soluven to others™ (p. 7). Through chis expen-
“teachers could see how the acuviny requires the teams
communicate both orallv and in wnuny,
esumation and measurement, to appl\' science skalls of buovance
and {orces,  blend individual members” ideas inte one idea, and
o be excited abour testing and revising the prototvpe to make it
the bestit can ke (p. 81

cnce,

»  Fennand Williams (1996) use interdisciplinary problem-solyv-
in acuvities in Technoloay Learning Acnivities tor the Cocoa Acad-
cmy for Acrospace Technology (CAAT) program in Brevard County,
Flonda. The authors deseribe the CAAT svstem of learning, which
i called " vrual learmne.”™ o vicrual learning, students and faaili-
rators teach cach other how to learn; the curriculum blends a range
ol dnaplines, soudenes learn i teams, facilators teach i teame,
all problem-salving activities have real-world relevancy; and au-
thentic assessment is used to evaluare learnimg objecuves™ (pp. 17-
13y,

MAdvice to Teachers

Fhe true tocus of all educavonal endeavers s the student fearner,
Problem-based learnina models must reriect the chanueime external
environment of the warkplace and socrery andhinelude curriculum
that has Feent desmaned 1o correlate with that environment. “Such
activires enconrase mur\igparmunml and interdisciplinary cul-
tural nuhous wlhiuch cee wosttive eneries o the facalty student.
and buuness communiee T (West and Wason 1996, p. 3).

Savery and Durty (19930 present a bt of mstructonal prnciples
that zunde the pracuces ot teching and the devien of learnmy en-
virenments (pp. 333400 1D anchor all learming activities o alarger
task or preblem; (21 suppart the learner in developmg ownership
far the overall problem or task: (31 desien anauthenne task, one in
which the cogminive demands are consistent with the cogmuve de-
mandsan the environment ter which the learner s bang Pl’L.Fn“‘kd
tH destan the task and the learnmg envin mnunt e retlect the
complewes of the environment thes should ke able o tuncoonin
At c)n end ol fearng, 31 desten the learnmz envirsament tosu)s-

to use the math skills of

port and challenge the learner’s thinkina, (61 encourage testing
wdeas aganst alternative views und alternanve contexts; and ()
rrovide opporrunity tor and support retlection on toth the content
lcarned and the learming process.

The problem-solving approach o teaching hus been used with wwe-
coss 1 many dnaphines, e.e medical, environmental. business,
social seience, and so torth. Crucial to s success in mproving <tu-
Jdentachievement s the use of problems that are relevanc and mean-
ingtul to students (Dyver and Osborne 1996a3. The student s the
focus of the teaching. The teacher’s abihiey to use the problem-
solving approach to teaching and the <tudends abihis o respond to
this approach mas be hnked o learime <ivle. Fowever, as noted n
the agneultural educaton stude ¢ problem-solhvang approach
to teaching 1» more etfective 1 aproving student achievement
than the sulyject-matter appro.
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