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a). discovery learning produces increased -interest and invclvement in:
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i Discovery Teaching and Increased Student Motivation

R PR ) ) ) : //" .

Student motivation is’ a constant concern of teach&qi in both
. ._‘0‘ .

’ "elementary and secondary schools. Many classes are continually

plagued by low student interest and involvement despiteé. the exciting
times in which we live. In order to incrdase studant motivation =

. . / . .

ifachers should use discovery activities in their classes.
Discovery can be defined as teachingjlearning-activities which
nrovide students with a mihimum number of cues .with whicn to develop |

their own conclusions end answers. “When employing discovery, teachers
M : - r : »
attempt to. create an environment {psychological, instructional and

¢

social) ‘where students become involvéd in investigations or explera—

v tions of their own aimed at finﬂing necessary information,“developingl

new concépts and principles, and seeking solutions tq'probleﬁs:

Discovery learning is. based upon an open psYchological climate

_where students are free t3 form new“ideas, express their thoughts,

draw conslusions, debate evidence, chalienée eash other and’the.teacher,
anﬁ“refute unsﬁpporfed claims. Such a psychclogical clxmate is-

necessary for. the sqﬁnulatlon of Pognltlve 1nvolvement (cur1051ty),
'creativelproblem solving and critical thinking. N .

fTﬁe instrnctionel envifenment includes e‘wide variety of.educa;
tional medla used as sprlngboards (1n1;1ators‘of 'student thlnklng and
eg;loratlon) and as data sources (sources'of ev1dence necessary'for A
acceptln;, mouifying os rejectlng student hypotheses, opinions and
judgements). During dlscovery lee;n;ng (\he 1nstruct10nal env1ronment

I3

i r‘._A . e £ ‘.'..".



‘(materials, learning actiVities, teacher behavior) is usualiy structured
. : - ‘ S
- so‘that"students attempt to bring closure;to-situations that are ieft
. . o | .
open or unanswered by design. L
. : ® .
The social climate:necessaryffdr effective discovery learning_'” f-"‘

. K

.. . ‘ / e L o
" includes variables important to many group prob1em—solving\situations:
) ' 7 :

. . . . ’ - . ‘\, . ] .
mutual trust, cooperation, self—confidence,'open and effective communi-

.

cation, and feelings of acceptance. "The climate is informai,_relaked,,'

and supportive."l; The socio—emotional'dimension of classroom groups

. is generally 1gnored by teachers who spend most of thelf t1me in the
. . .
classroom’deallnq w1th content and school routihe rather than bulldlng
: ' - . A

.a strong positive groupvclimate.

Research Findings

‘2 R . . '

Discovery teaching.ofteq'is associated only with inductive*

teachlng where students proceed from spec1f1c facts to hlgher order -

. . . N < R .

i concegts and/or generallzatloﬁs. Wlttrock has argued that 1t 1s L e
3 - o

-plau°1ble to have learners begln ‘with hlgher order forms of knowleoge_

from which they dlscover specr§1c conclu51ons, loglcal answafs and
even other generallzatlons.2 Accordlng to Wlttrock discovery learnlnq
’can be assoclated w1th both 1nduct1ve and deductlve types of teachlng. (f

Atstudy of 1nqu1ry teachlng conducted by Ma551alas and Zev1n ex—'

posed tenth grade world hlstory students to new dlscovery eplsodes,-

rx e —

: usually a historical document where the origin, referents and author

B

R BN

o
~ lRichard A, schmuck and Patricia A. Schmuck, Group Prodess in,the _
Classroom. Dubuque, Iowa~ w. C. ‘Brown, 1972,.p. 120, S o .
2y, c. Wlttrock, "The Learning . by Dlscovery/ﬁypothesls.éw-Learnlng
. by. Dlscovery "¥{Edited by Lee S Shulman and Evan R. Kelsler) Chlcago
"Rand. McNally, 1966, p. 35. . . . .o .

s .
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had. heen deleted. Students"in the study had no "preknowledge" of the

’

problem at hand. According to the authors of the study the results

clearly indicated that discovery was highly motivating in that stu-
- : _ : _ _ ,

dents became pérsonally involved with the materials:and probLems '
under investigation. This was because discovery'was‘like a-game

which reinforced the elehent of perplexity and incentiVes to é:ﬁplore.3
2y ) .
-In his study on personality. and learning Kagen stated ‘three

advantages of discoVery-iearningi (i) requires high involvement

. - ) ' /
and attention, (2) increases autondmy and expectations of success,

'and‘(3), promotes more 'independent‘attitudes.4 He concluded that

the. method of discovery was motivating because it uses "surprise"
y . o

to ‘capture the.attentioﬁ of all students,dat.least temporarily and’

because novelty is one of the most effective weapons against pupil
apathy. Accordind to Kagen surprise and newnéss "recharge the

attention system,".5 ,

Many,studles appear to support the importance of discovery

o

N learning when student motlvatlon is concerned. >Dlscovery,-whether

AN

it be inductive or deductive teaching, tends to increase studeht

curiosity andvcognitive energy toward closure. By taklng advantage

4.

of ‘this relatlonshlp between student curloelty and learnlng act1v1t1os

involving discovery, teachers may improve student mot1vatlonh;n thelg

" classrooms. .

3Byron G. Massialas and Jack Zevin. ' "Teaching Through Dlscovery "
Social Education, 28:384-387; November 1964. o

4Jeremé/Kagen, "Personality and the Ltarnlng Process," Daedalus,
94 : 559 563 bummer 1965, p. 560. .

.SIbid, p. 562.
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Many other factors ralated. Lo 1nd1v1dual 1nvolVement and motlvatlon
e / .
in learnlng sltuatlons are affectlve in nature. Learningjactivities

A

which involve affective components (values, beliefs, feelings, emotions

o <

and self) create nore‘pe;sonal learning, and,“increased student involvegv
v . A . .-f ~ .
" yunt ana Metcalf also have argued that motivation and;serious
thinkrng is greatest when‘students'can beimade to fgeé_a éroblem;
Discovery learning'can be designedito‘stimnlate_studentlaffeoﬁ as -

. . iy
: .

well as curiosity.

- Coe.

Teachers rarely employ.discov Yy learningvaimed at'student.chriosity

and/or éffect; Too often tekchers are only interested in.presenting

. .'-' R . . . . A i .. ..- ) . R
Alnformatlon, pr1nc1ples, conclusrons, 1deas and opinions of others h}

n . ]

_ rather than in 1ntroduc1ng~more "open~ended" sltuatrons for students to

thlnk abodt Used to 1ntroduce.new topics andu"rechargeﬂ student_'

s
v

motlvatlon throughout extended units of'instruction[ discovery.episodes;'

can lncrease 1nterest and 1nvolvement 1n mang classrooms._

-, : o o ) . ' :“5: -

Treatment’ v S '
Four.different'treatment groups were used-.to demonstrate the'effeCﬁ

S A e

tlveness of" dlscovery eplsodes-at different levels of 1nstructlon. One ..

seventh grade’ history class, two pre-service (secondary and ‘elementary) ™

‘“educatlon'classes, and an in~gervice teacher workshop were selected.

S

The‘discovery epigodes used were developed for learning concepts, generalf_

‘izations and factual conteﬁt‘related to westward migration, Morman migration

-

~and the general topic of migration, . , - . ok

I

; ‘ . . R | TN

®
Viking Press, 1972.

-Instruction included a "puzzling“-document, an inductive discussion . -

George Isaac Brown, Human Teacthg Foxr Human Learnlng. New York: The -
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,Fintroduc;;on to a wnit on migration in Americaanistory while in the;Other

" Results : I " “

K

., .

of‘hypotheses”related to migration, two "emﬁtion~orientedV letters, a

discussion of values, a data collectlon exerc1se, and small group role
D ~ ty

'plays presentlng conclu51ons drawn, from 1nterpret1ng résearch The in=-

. | .
struction was completed ip a pérléa.of 3 hours in each group. . R

«, . . :
In the seventh-grade history class the instruction was used as an

. Come

/ r - .
three - groups, the 1nstruct10n served as a demonstrataon lesson of diSCOVery

and inqggry-—orlented teaching.‘ o : : .

-
. - . o . : .
o~ . .
. : ! .

N\

g Treatment Summarized o ) - : e

A summary of the treatment‘used with thejfour experimental'qrouPS'

v I's

, is‘presented below. Each group was compared 1nd1vidumlly on pre- and !

post-indicatoxs of interest._ The order of treatment was as. follOWS.
o e _ I
1. Measure of inferest in toplcs related to migratlon

’

— ' t -~

2. Read "Unusual Ghost Town" (Appendrx A) - - ' -»ﬁ'} \

3. Large-gmup.hypothesizing-discussion (Appendix B) S R
. 4. .Break. - o S

5. Read Letters td the Mormans (Appendix C)

Re AN . ) s

6 Hypothe51s testlng and normative discussion (Appendix D) S

4

7. Subjeors'.identiflcation of study topics-(Appendix E) ’ w o

' 8. Break

9. 1IndiVidual and small group research
10. Discussion and wole playing of findings

P . . .
ll. Measure of interest in topics

. . . 4 . . S

; 81Jn1f1cant differences were found between each group's initial

- i ’ , o I - .

interest and interest after instruction. Several tgpics.previously desig- .
. , \

- ) . L . . N K
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" nated as of "little or no present interest“ ware cnosen, after instruction,

as haVing Yhigh present intqrest.“ Sublects tended to cloose both general

‘
"

topics related,to migrationiand SpelelC topics~related to westward and

o - v e
Morman migration as well. 1
‘ . N . N T , . .
Similarly, topics identified by students for further personal research o

‘were directly related to both Spelelc ‘and general themes explored during

/instruction, These topics were suggestions openly sollicited from the students

»

before the final measure of inter6st was administered

.
»

Subjects in all four groups also favored.the wide variety of resdurces..
. s o i . ) . . 4 . .

. em%loyed (documents, cassette tapes, filmstrips, songs, -pictures) in"the

R
’

small-group research over a single resource’(text, one document ‘fzi.”lm—n

strip, etc.) usually used with all students within a classroom.‘ Finally,
L)

subjects‘in all four groups tended to agreé/iha% the discovery episodes

and'"inductivebopen" discussicns were enjoyable, especially the small group
, ! //

v

' role—playing. Many subjects felt tha} their interest was aroused while trying

’

to "figure out" problems and isgsues raised and while: searching for and exam-

v S 2 ' / . \,
iningjeVidence to supportvor refute each others claims; : ‘¥
Conclusions B : f—. o a )

" The results of ghe study tend to support the\\ositiOn that disoovery

learni g produces increased interest and involvement in con*ent to he 1earned'

-
o . i

Since active involvement and higher interest does riot ensure effective learn-

ing, teachers may use an Minfusion apDroach."« This means that diqoovery ’ N

. y

~
episodes could be oombined with other learning modes (e.g., lecture, mediated—

e

instruction, readings, inductive and deductive presentations) to capitalize
. b4

on their'ability-to-generate higher interest anduinv;lvement,while_other,modes
I ‘ _ _ S ' o E

are more specifically aimed at particular content and skill objectives. One

- . i , . . . f .

¢ ‘
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‘major conclusion of this study is that dlscovery eplsodes may be one teachug l
-t . ]

means by which affectlve objectlves (e. gei 1ncreasing students attltudes

: .
. toward 1nstructJonT‘may be achleved. ¢
.. Another conclusion 'which can be drawn. from this study is that students

- ﬂtehd to favor a wide'variery of‘iesources and activities. The discussion
following the'role play’was productive and interestlnglhecause each group
RN o . -
_'had'a "new piece of the puzzle." That is, since each group was ahalYZing
difrerent data sources and collecting a’w1de varisty of.lnformatioh. other'ﬁ

'students Were more w1111ng to listen because ‘each new plqu,of 1nformatlon
N
fllled in gaps stimulated by the d1scovery eplsodes and open-ended questloning.
1
_ At t1mes,,1nformatlon provided by one group,anSWered questions raised by

K3

other groups dgriﬁé their own research, while at other times, information
. . R . ) ) : ) f’
presented by one group lead to questions, challenges, debates and further
' P . ' & o
‘interest.’ '
: <y

- " A

The use of discovery epiSOdes related'to-both.c@gnition (curiosity) and
affect (emotlons, values, bellefs) resulted ‘in hlgher 1nterest and involve-

ment. Used effectively, both cognitive and affectlve eplsodes a1med at
gtudent discovery of concept§, generallzatlons. data, values of others, étc.,
may provide alternativeS‘to:increasing student interest ahd involvement'while‘

. actiné'as a springboard into areas of content, . . . : :
/ .
' : Although the examples used théoughout the study were based upon soc¢ial

-

science, there is experlence from other similar 1essons 1n sclence, ‘math and

.

engllsh that tends to support the notion that such results might occur in

R areas other than social studies. -Further studies in all areas should be

r Ll
s

conducted ‘to develop models using discovery episodes as motivators and ini-

a

- tiators ,of‘ learning activities in many content areas. ©
P ‘ 0 o ¢

) . it . . - :
Massialas, ‘et. al have argued that inquiry .teaching which,strmulates
» = ! ) zaci

. * .
Q \ - . . ‘ v

ERIC , . . -

i e : ‘.



studént hypothesizing and position taking without emphasizing the testing
. . - P See Y :

of* tha hypotheses and 'positions offered (non-probing inquiry) resultéd .in\

- lower- - student ,‘attitudes»toward the class‘ and l'ower scores on a measure of

»

. E critical thd.nking than what they called probing inqulry.7 Problng mquiry
can be defined as teach;Lng whlch stimulates a high degree ot sbudel t hypoth- 'I

esm‘inlg and posntlon—taking combined.vglth e):terided eff_orts at finding{ and

. | . I .
,/ - validating evidence tosupport, modify or reject hypotheses and positions. o
: ’ ' 4 %« " - .

A © . Results‘of this st.u'dy may add suppodrt to the claims made by .’Massialas, et.al.
. One factor in the increased interest and involvement of subjects in this study
was the search for further data and the¢ probing for evidence to support the
‘( . . o .

”,large number of claims made throughout the.period of instruction.
The interest'geherated,bythe discovery activities employed with ‘the

teacher education groups (pre-service and in-service) demonstrates' that more
. _creative use of discovery learning in t.eacher training programs may also

result in. increaéed studer.t inte'rest-and active involvement.. Oftentlmes,
teacher trainees and in~sérvice teachers complain about the exten31ve use of

lectures a.nd other dldactic teachlng tec.hniques in teacher edu\,atlon pmgrams

Kd

Again the tlmely use of discovery episodes in teacher trammg may decrease

- such oomplalnts,_mcrease teacher affect and de“monstrate disoovery’ techniques'

: | as well. _ - - ' ,

_ Discovery leaming is oftén attacked because of the. extended time it

takee and its 'inefficiency in the learning oﬁ. ‘g’reat numbers"of facts. Tt o oy

B

.

appears that discovery may 'be Justlfled as a means to mcreaa"e\ student 1nterest

" and active involvement as well as sprmglgoards into subject related areas.

- TByron G. Ma551alas, Nancy Sprague and JoAnn Sweeney, Structure and
Process of Inquiry into Social Issues in Secondary Schools. Vol. III,
Ann Arbor, Michigan: University of Michigap, 1970,

[
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R Through the use of well tlmed dlSCovexy eplsodes, teachers }nay be able to

¢

) 1nc1ease the overall effectlvene.as of student learning by :anreasmq their

[l ..

attltudes toward the t:ontent to be learned “This hypothesis needs much

greater testlng in more controlled and creatlvely de51gned experimental situ-—
. .

ations. It does appear that discc;’very activities used- properly may be. justi-

fied on the grounds that they may improve the psychological, affec)(%/e and social

. » " ! . .
dinensions, of a classroom. : -:/

s
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Appendix A

-

An Unusual Ghost Town
LY . .

.

"A few years ago, I took a steamboat up the. Northern M1s51ssipp1
in the fall when its waters were low. 1 got off the steamboat/at Keokuk,
Iowa. I rented a carriage and stopped for a bite to eat._ I drove the)
. caxgiage through-a barren land of bandits, vagabonds, .and. lazy settlers -5
“They had done nothlng to use or beautlf{ the land.
.. I was coming down the last hlllSlde of my Journey when I saw a
RS beautiful place. On the bend ‘of the river was a city shining in the
fresh morning -sun. It had bright new houses and r1ch, green gardens.
" The town was settled around a hill on which I could see a large marble
temple.- A high steeple was shining white and gold in.the sun. - A sign
_read, "Church of Saints." Beyond it, in the background, there was -

T & . plowed land looking like a checkerboard of green, brown, and yellow
squares. Someone had been hard at werk here. It was a very beautiful
sight~ ' '

- .
-

I was curious to viSit this place. I borrowed a boat and rowed
across the river to the city's wharf. No one met me there. I looked
and saw no one at all., I could hear no oné move, The only sounds to -
“be heard were the bu221ng of flies and the water ripples hltts.ng against
° the beach. I walked through the empty streets. The town lay as if in
© a dream. ‘It was ctear that the city had not slept for a long/tme;“'" ‘There
" was no grass growmg up in ‘the streets ‘and there, were/stlll some foot-
' prints 'in the dust. There was no one. there to/stf)p me., T went,into
empty workshops and stores everywhere. _'l'he/spinner s wheel was still,
' The carpenter. had left his loaded woz:k/bench Fresh bark was still
in the tanner's #%at. Freshly: cl’fopped wood stood piled agamstr the
, baker's oven. The blacksMs shop was co;Ld but locked as though he
- had’ }ust gone off. T

k4 ) . / : . ‘.‘ ‘. . )
.. No ‘ona” called to.me from the open wn.ndows. Not even:a dog barked
- at me/. 1 walked into some-houses. I found nothlng but cold ashes on
. the hearths and squeaklng floorboards g . .

On the outskirts of town was the city graveyard. There was no new
' sign of plague on the tombstones.- It did not- look any different than
. any,other graveyard I had ever seen before. Beyond the graveyard, out in
the fields, I saw. in one spot an orchard of ripe fruit trees. Field after
“field of heavy-headed yellow grain lay rotting ungathered wpon the ground
No one was there to get the-rich harvest . ‘ . /,—/”
i A S "Such a ghost town I had never seen. I kept wondermg. '{Vho lived. i
_~~there? Where had they gone? Why had they left?" T

"

'
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Discussion Quasticns : . - R

it

o
»

AT

\\_ . Problem Definition 1. What is this story really about? v -
kﬁ) Questiens:. _ 2. 'What seewms to be the problem here?
. ' . 3. Why is this stoxy entitled the *'Unusual
- Ghost Town"? e
\ 4. If you were Colonel Kane, what»would you
‘ think? Why? -
5. 1Is there anything. wnuysual aboat the ghost o o,
town? Explaln. ’ U T ‘ Y
Hypgthé;izing . . . ST
Questions: ! ‘l. Why are- there no people in the town?.
o v 2. Why might the city be a: ghost town?’
o 3. Why .do ghost towns appear? - ’
' . 4. Why do people move from place to place? .
. 5. What things: might make you and your famlly,
move? Why would they make people move?
Additional Quest*ons- ' l.'~How might the people of the town have felt T
_ T sbout moving away? Explain what you mean. . .
' : » \\\\\i\\\ﬁgy might you feel if ‘you were in a ghost _ o
. _ S . town by-yourself? _ ' _ .
. - . '3-5'If you wize\to\mgzi\:zay from where you ‘live -
. - . ' o fnowr how ﬁculd tha ke you feel? -Why? - :
’ 4, Have you ever. moved in the past? How dld o o
‘ ;.that move make you feel? - “Why?
\.‘.‘ . . . . ; \\\
BN : oo Sample HypotheSes Generated L ’ '

IQ ,People may move because they ar ted to new places.
.2, People are often attracted td few locatio by powerful e conomic
' forces such as gold, riches : K, and profits.
P 3. People may be attracted by, opportunltles for religious and/or:
political and/or social power.
4. Pcople may be induged to/move by such’ faoforg
' supply;, more résougces, family tles, frifndd
and adventure.. - ’

£

=Sga better focd

5. People may migrate be ause they are dy - from their own homzs.

6. ' Péople may be drlven away by war, famine,. flre, flood,.-plague, and fear.
7. Many people move befause of lack of : o ‘ -
8. Religious andmpolltICal persecutlon -ften leads to migfation.

9 Pé&ople.may not moye’ for many of these easons. '
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S ' Appendix C
To: Brlghan Youny . Aprll 8, 1845
President of the Mormon Church . . %

o /]
. . - ‘
: If you can get off by yourself; you may. find peace. Ltut surrounded
by such neighbors, I & not think you'will be happy. here.. I was told
by Joseph Smith last ‘Summer that he was thinking about a move then. If
~he were allve, he would have begun to leave bafore now.
- ~
I advise you to go. California now-has open land for a new life.: -
Few people live there. Why don't you go out there and take over some
of the country. You can start your own government there. You could
- stay’ there a long tlme before you would be distrubed by otherx settlers.

wic,]

& o ' ° T, Ford, Govermor of Illinois

3t

To: Moxmons .of Nauvoo October 3, 1845 EEE

L8 ‘ C e

You have told us tha¥ you will be willing to go. This committee -
and our whole\community pect you to leave Illinois with your whole
church group. ; If you do t, then we are sure that somethlng will happen.
We hate v1olence and blood shed, but ye w11l use them to make you leave,

. We think that you should leave. Start getting ready'now. Then
you can leave in peace. To keep law and order until then, armed men

" from the statd milltla (axmy) will stay here. . .4°

f o //With many w1shes that you .find the peace and good life whlch you
L want in ‘the west: .
! - . ' " The Quincy Committee
! ' ¢ John J. Hordin W. B. Warren,
L : S. A Douglas J. A. McDougdl

|
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Appendix D -
N, ' ,
Discussion Questions '

e

, Problem Definition and ’
Analyzing Questions: 1. What are these letters about?
, 2., What do they tell us about the People\of Nauvoo°‘
About their neighbors? =
‘3. What new information do these letters provide us?
4. What problems o% issues are 1nvoived here?

> Why are they problems? e i e
S . 5. .Are thére any similarities and differences in the
- L - two letters? Explain your answer.
Hypothesizing and : . ‘ ‘ ‘ )
Hypothesis-testing . . : .
Questions: o l.- Which of our hypotheses are supported by the new
data? Why?

2, Which hypotheses are not supported? Why?
3. What other information do we need?
. 4. Why do many people move? Why might the: Mormons
e - . have moved West?’
. i 5. Why might the Mormons have stopped in Salt Lake
N - o : - Valley? Why do people live where they do? = _
: ' 6. The Mormons sang many song8 on their way west.,
i : ' ' What ideas and words might we find in these songs? -
) S Why do you think’ 507 - -
N : 7." Would songs be good sotvxces of 1nformation about
.. 2"' . how people feel and think? Why or why hot?
C B . Give examples.
i o ' 8. - Have other people moved for Similar reasons?A
' . Explain and give examples.
- _

-

" Feeling and Normative : N : ' : _ L
Questions: . l. How do these letters make you feel?; Why? )
i e . 2. How must the Mormons have felt? . -
Why do you think so? :
Y . 3. How would you have felt after getting such a
. : ! letter? Why? N
¢ . : 4. Do you think the Moxmons should have moved?

Explaiz: vour positicn.
5. What should people do when they_ aré threatened?
When denied. their religious,freedom and rights?
“Why? ‘'What are .the implications of that position?
What would happen if everyone thought and acted .
v that way? N
6. How should peopie threat others who do not share
_ ) their own religious and political beliefs? Why?
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Sample Topics: Gen'er':ated"By..S'ubjects (7th Grade History)

what is polygamy and are Mormons still allowed to have more tha& one wife?
’ Was - this a cause of their mov1ng? ‘ ‘

'

Dld all the Mormons leave? Did some stay -and flght? Werxe they pamfmte?
‘I
What \ug}aence occurred? Dld the ‘Mormons move many tires?
Why? Why did they stop in Utah and not go on to Callfornla? -

>Where_ did the Mo;:mons‘, oo__me from? What did they believe?
How did they make a llving? What were their cus;l':oms? ’

" What was the gold.rueh? ‘Ho® did it begin?

. ﬁhat cities have be/ 'wipeel out by plague? '

what happened to Nauvdo? What is it like today?

How did they get to Salt Lake? What was the trip like?

e

o

. Who were the Quincy cominittee? Why did they write the letter?
Why didn't the -Illinois and National governments help the Moxmons?

- Why do ghost towns occur? What ghost towns have been famous in our - s
~history? What other.famous migrations has there been?

Why are people prejudiced? What .is hlappenin{)g in Ireland?

How has prejudice affected American History? . ) . Yy
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