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Development of generative com petency-based
instructional systems in agronomic education’

Patricia C. Brams, Jay Shores, and Eugene Brams?

ABSTRACT

Higher order generative solutions to complex
sgronamic problems can be sttained within accounts-
ble open instructional systems. Examples show that
Increased degrees of openiiess can be schieved by en-
larging the learnery’ effect on the learning activities
nd/or evelustion, The degres of complexity of the
ognitive of sffective objective determines the sppio
iste degres of rystem openness, the grestest degree
of openness beng commensurste with the highest
e ganrvis olgectices.
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grative system which answers the needs described
by Black (3), and Letey and Page (8) for inter-
disciplinary courses in the environmental sciences,
such as the mesiing of agriculture and engineering
around an environmental coare. For vzample, the
pllullﬂ ula]nll\n ol such an lintiue thona! syalem
wuld be determined cooperastively by agriculiural
and engineering stall and studints, with sppropriste
learning activities planned 10 meet mutual goals
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Fig. 1--A simplified view of “he instructional process.
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Fig. 2--A vimple closed instructionsl system,

construct, or manage (all behavioral manifestations
of synthesis), If the goal is evalustion, they may be
asked 10 judge, compare, or choose, Bertrand (2)
has suggested that sgronomists devote a major of.
fort 1o tostering these higher order objectives.
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example, physical conditions and teachers' attitudes
can affect the system.

AFPLICATION OF COMPETENCY-BASED
INSTRUCTIONAL SYSTEMS IN AGRONOMY

Let us apply the systems concept to specific ob-
jectives in teaching agronomy and examine the pro-
cess of opening competency-based instructional
systems to allow the generative abilities of students,
abilities to synthesize solutions by combining in-
puts from the environment with previous knowl
edge, Openness of instructional systems increases
as the learner increases his cffects on the system by
choosing, designing, and participating in the leamn.
ing activities and/or evaluation of the outcomes.
Openness does not merely refer 1o Nexibility within
the system. Openness means that students interact
with the environment, bring external information
Bt prescribed, but of their owa chokoe into the
sy sem 1o achiove the objectives or leamming. Open.
frss meany thit achinement of the god of fralus:
thow i vrified by peons and mstracion biought
#ia the sysiom for thet pwpow. Uslibe closed
Fpioms which e sl <omtamed, opm 1) sl ped
#nid wadhianiod anlodams b Lo it owtide sind «un
hanrlods geReieis & @60 a@iaiy of (s ol
Niowise 8o ol Asame,

ot By e

Faven M e shamind o swnpile bacow luige oo
| AeRe At sion, S s B g smimpiliatiedd 4 e
dhossd e we snpseniaed  Fig 2 Obgeane §
saon  The aadloan will b abile w0 ddlowaly 10
AV ggvoreinie o oipie aidh WK gueanuey | g
e R R Y T e

Baies il BEanos i o by e ity
R L T B T S SR TR I R Ly
g g liingg e R dhwnuglh dhe Rasitbhu b Haoy
B @bl Jituron b6 Rt Loy Be o Sieingeninl
e ol G sl e e gt o Bl
R T O T R e P O T

Uiy ofjsanus | dhe avacin e dne b s
MNnihuuﬂtm;-ﬁm#mﬁ

AR A eaingg A e mle i,
mmmwmmuma
Weaesstindl o ¢

b g 8 mm.m-mmm
b ol e it e e R gonnme
R R Y™ (T A LA DI SR R W




L
S

Fig 3-A s moigios chosed instsuit wwnsd pyitom

b Enuy chose (esnnd somine, coamine fedd 5 ogs
oo ) Thie eystenn allows mosr chous i lnwning
Sinies, ok pofsondisetion, end fulles e of
evallable praoiies, whd Slentaing olgediaes whick
o apruifi wnd dvaiiend, hus PEEaEiing s
Wby . Mowenas, this 4e an Fagramdtid o lougdl 55 paamm
ullowang grv e Wi ho s wnd mdb b dising
Eews W e Dewming wrlaere Bam o Fig 2. bae
Wil saniially Prewaipine in e eamang i
Wil Pwelapiaon pivensnn, s e dons SanEne on o
winelly clepindl 8y i

Fig ¥ sspisaenns pan o 4 g B aivinndl sl ool
WEwining supeFrEiees, sl e R ssasenaiy B
ol il sy deamiviling e e aaibes S0 s
spollings wmurnd w6 wall g e gadloan s Hniniing
s, e goll o sonpesiey bemll QEee
W @y g aen i o Moudl By WHow il aw
PRenaaEl W BE o geed Disosue e EOCE T
e Bdbieiosl slbjissiise B e denll Andbon A
U

O Depenanie

Dioww B e aiilgs i R R Ay
BT astoiiing W B lee Reglhen it R
Wol  BRalisme Ao B e BNE SE ok
AR W B il et we i il
A B sl alies 0 2 el B el +

S

spetem b sweded wbha b alllows gl stine crievis
Bow enabuptionn (5) wab se dewsdlond whtaprs e 1
The Zoammmgn @ 4o Eohs cornd wgte Wb adindleind & gamed pid
S i b Fultill Whae cAgen tine

Ohgesimng 11 stadng:  The sl ahalll doaiee o
b uniblle wobiad ol WAROIAR Ha S e ol wiaiig
B aaad auale i il sesesiaan saullabile an 3 bowws
danaiopund sevniry (HIR0)  Sn aneidne iavnl oo
o ke whbipiss s do @b widbosadl am Fag &

B Wb it i o, B0 e 0 ietlont oot o s
AR NS a5 e o emsdl SasER "-ﬁ 5 Uk
Hugbaun ey dllipas B el s B & sleies off
arninll iR e ideinass,. e Ehanmgie, B ane
albuersngs IMIbh gn sianie by dbperdlall Brastidfbngg, o8 & WEH W

L U T LI T L T CRCU LT T 1 SN S Ml hagie Ggiee ¢
s byl ARl e heie Pl Bawaesi . a6
Big &, e g o @i syeisim Rise an #he ovilla
WG o aillans b wibipibh e aliese W AR
Prowalbil satis wolliiann s B madkiee de
e e e e witEgaetly bl b Brvelb s
B @ gonive B atbimie i aellasion ao ¢ e ol
AR B N B el e e R iy e
IR i e G Wb g o GRS
W W s Rssie agead e By sl
Wil sckes Unike e sl sawonn, e
R A b gl st e Baaibitieg of dle
ATV W Wi s oAb SR

-




JOURNAL OF AGRONOMIC EDUCATION, VOL, 3, DECEMBER 1974 57

(s

£ r %
(st ) (vamer) (s ) )
: | %, 1

Fig. 5-A primarily opsen instructionsl rystem

ty, commensurability with social mores, durability,
and effectiveness. The sssessment, therelore is not
necessarily a soore, but an sgreement ihal the sodu
thoin b sulficiont & evaluated by predetermined
crtteria, 1 sl of these evlievia aie not mel, the
sobdution may ol be sufficient, and student sad in
dracied may dhome 1o feolify the deficrncy by
recyiling the studont thiough any of the learning
activities offored of one desipaed 1o seet hat
prow i ndlgd mareal

The bighes osdes bnowindge elgectne & o
casdbiiain (41, wliu b dsvollids ¢ oigiatiass of Gaoiis,
gewidlig etions and Raois, appraisell i@ judgvinsa o
woiin porsenied hagoath  Paiv o B sn@lumivig
e e e edbie deiaiaaidng wibal gadsiienis Fse
Boe quibardl wndl anawansd o soha b pvebiem e
pY A adtds o e Eadons” wepritds ol e abiondty
ol el acibing ﬂ-‘-'-uuﬁa W R B Ge den
willy asllaiingg o it gt LT lh-uhhbn'; Rier
e LB gahiey

The Reliowing shisn vis de ob Cpmimpie of sadlun
W Olgaamis B0 T seadiong il suadbuaes @
de o Mt aesdls " ol @b Gasnn Bassilian s
gubing ¢ Bigh dsges of malieage Bob il
PN R i B o Rsanen with vl Sl aitoill
il sl daeeae g sl w0 geadidl
L T T e S S e LR R T Y
B R L LT S M U
iy oy b abjisa A G dhiaws By

White e 4 preiimanile oo Wuses s il A Acan Tk
W s @iisie Senh e asiing prenese and

evaluation, Note that in addition to choosing one
of several suggested learning activities, the student
may initiate his own activity as long as it coincides
with the predetermined objectives. Learners may
proceed individually or in groups. As in Fig. 4, the
student is likewise involved in the evaluation pro-
cess.

The systems approach permits matching the na-
ture of the objective with the suitable degree of
openness of the instructional design to achieve
maximum effectiveness.

CONCLUSION

Von Bertalanffy's (9) description of the generic
attributes of open systems from his generel systems
theory coincides with the aims of agronomists to
provide the kind of instruction which they cited
previously as needs in teaching agronomy, He
states that open systems interact with the environ
ment importing negative entropy for growth, The
find product of the system ks not summative, bt
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Siinply, we aim to design instructional systems
whizn will:

1) include reproduction of simple knowledge by
closed systems and the generation of imaginative
solutions to complex problems by opening the
systems.

2) permit the learner to choose and design alternate
methods of achieving objectives and to participate
in judging his competency in meeting these ob-
jectives.

The challenge for educators in agronomy is G
design more competency-based open systems which
generate personalized instruction for the learner,
provide accountability, optimal economical use of
resources, and develop students who can meet the
problems of agronomy with creative application of
knowledge.
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