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B ’The purpuse of "this stud.y was to. develop and test a -

progrsmmed umt on-the topic, "The ‘Principle of the water . .

Cycle." This was done in responsg. to an educstmnal pr‘ab:lem

that centers around the-fact)thet cmldren vory. 1nd1v1dually

s N e in their 1earnlng capa\nhuaa. ‘Prior to and m con.)unctmn
with 'the development’ of. the proghiiibd unit & review of Y

literature. and, research releted to . progr d . instruction in
# general was ‘conducted. Also, 1t was lwpotheslzed that the llneux‘ . i
v.ype program When augnem.ed with suppurt materzals leads w o i

- different achievemént apd retention over a v.m-ee week mt.erv‘sl >
.,_ than the, t.rad’nmnal lecture method of 1nstrucuon. o / i k
' The steps followed in wnun,, the- programmed. uzm.l were
described end Qevlsxons were mede on the basis of criuusms

from a teacher, two graduate students,!a content spécialist,

473 two grade seven stulents. Also, the pregrammed unit vas

subjected to the Thornd:tkn,&borge Word List end. revisions were

made,’ where necessnry, m order to arrive at the Qtade sevén

. ) : leyel of readmg. After\the _program was developed it was .

o £ «eva’luuteﬁ by compamna it to the traditional lactur\e method of "
1nstruchon in an experimental ver-sus a conlrol group situation.

e The limitstions snd findings of ihid study weré listed

\ end described brie!l,y. Also, sum_-,e‘stionx for future research

were listed and descnbeﬂ. It was concluded that the prugx-ammad

i unn,l‘on the toplc, "The Pnnc)p].e of thé Water Cyclu" ml)n. be.
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able to be atilized ms & substitute for- the teacker in presenting

T ' prerequisite materisl that is necessery for en unlerstending -

Lof the ceuses of relief reinfsll end frontel -reinfall. Also,
. thé recommendation was offered that other oregs of the socisl /

. studies in which pro,;ram;ned‘ units could be utilized should be

identified and prognems -developed to cope adequately with them,
Furthermore, it was concluied that the findings were not a

function of the posttést or retention test.
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In the past, taachers in"schools througlout ﬁnfoundlaxﬂ
end elseuhere have placed great enphapu on. t.he letture ms?.hod
of ma'.ruchun. Thia method of :mau'uction nreeuppcaea “the »

cuverage of com.ent at the normal rste of pmgreu rur the P

Paruculer group reeexving mstrucnon. The numlnrats of

progress is deummad by the Leachor and is, usually be.sed on

. the teacher's lxmnad knowledge nf the group of atudem,s with s

whom he is, dsaling» The lscture method therefore neglects *he
individual who is unable to keep pace wn.h the nnmal rahg of
progress for ‘the group in. -'rl.mich he happens, to find himself.
The student mgn. hsve to.procbed u'. a alowex- rate uE progress
or ‘on’ the uthgr ‘hand, he mgm be able to proceﬁd at an accsl—

" erated rate. . : . % ° L

The ‘individusl who is unable u‘:Akaep pace nth the normal

“rate 'of progress u.uhauy attends s-pegia‘l edycation classes; -

‘_ g remediul classes, -or. ,);xut dm;ps out of-schpol. The.student who

is n:apsble of. procsedmg at a faster rate is oﬂ.en bored by the 3
repev. .uon and lack of c&nauenge he traquentl,v expenences n .
“the classruom. In order, to deal adequately with individusl dxfi‘er-
Ncwfoundlnnd schuola, aspscml).y s&nee

&nces ‘among studenta

71. . - 5 -

°




pupll-teacher rsuo, 1t is felt that edﬂcators in the. pmvmce

shou].d sanousl,y look at el'.emeuve means of ccpmg thh

indlv)dually in their learning cupublhues. One ‘aspect of
educenonal endepvour that could be 1nvest1bsted’as a possible.
s qn].(ut.xon ot .part of the solution to this problem is progrmnmad

N 1nstructxon.

edncat)ional problems arising from the fact t.het students differ

Skinrer indicates an .av\‘x‘ensss of ‘this ‘problem

5 when he. statds: .-

Even in a small c]easroom the teecnex‘ usunlw
knows that he is moving too slowly for some students
end too fast For -others. Those who could go fgster :
are- penalized and those who should go slower are .
poorly, taught and \mneiessully_ punis hed by
crxtlcxsm and: fai 1ul‘e -

. 2 Teachera who pract1se the lecture methed of ‘ins Lructlon s

e too preuccupzed with teaching classes .to give much consxd—

¥ eretmn to xndlvxduals in theu classss. Teachers through the
unluanan of the lecture\Eathod try to present subject mattax'

. atep-by-step in logical order and to get students to participate
by having «them listen A;nd write. Such t:eachex“s‘ also attempt

to correct studénts' mistakes and to provide for review. S

* However, these teachif;g principles are extremely difficult to ~
v 3 ;

apply in crowded classrooms. . } >

J Tradniomll,y, teachers employine the lecture method ¢

. | have made few srrnngements for the student to respond actively - m -

to the information presented: by ‘thinkirg of illustrations,

i . .

. ) -~
s 1g. F. skmner, The Technolo? f Tcoching (New York: e
2 Appleton—cantury-crafts, y Pe . ”
. v -
<
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examining himself, end s@ariziru. There is uéually no -
indication that the student is kssmletxng t.he informstion
presented to ‘him by the lecture method becausa»he is sble ‘Lo
remain pessive during the presentation of the me'.emal. However, .

in programmed instruction, the student is forced to acuvely

penuc:pnte becsusa he is required to respond to each rrame

in the pmgram. @ Bk : N 2
Teachers who employ thé lecture method of‘ 1nstruct10n
prese cuns:derablmsmounte of :|.nfcrmuucn before 31v1n§ the
- studEnt an opportunuy to respond. Ther'efore, no check :Ls made

to sée if the individual atudent is following the developmerit

of a concept or prlm::ple. In. programmed 1nqtruct1on a respohse

/‘is required from the student after the presentation:of ‘each
piece of informetion. In this way & check is made to see that ~
the ‘student is following the development of the materiul bsxng

ptesented. "

.0 .l In‘the constmctmn of a px‘ogx'ammad p&éktbe student

reaction to the progrem is canpmually and carafull,v‘. momtored. ’
A programmed package is, therefore, better able to meét - .
individual needs then is the lecture method which is teacher -
directed -and designed with t.he so—culled hemal students of the
L‘lnsa‘ in mind. .

The pz\obramed packsge developed and tested in this
intemsh:p was selected from the grade Eevan sociel studies
"pr_ogx;sm and was of approximately one week in dqi-at,ion‘. Tha'
area wighin ihe social ‘studies program that was con‘sidex‘edN

TR o Wemeek o ouzadd




15 a toplc covered in pk\ysical geosraphy

thg water cycle,whicl

The ‘present ourse of study in grade seven geograpby,

psn deals with r lief mnnfall and frontnl x‘elnx‘al.l..

4 E "5 Teachars in the' Ba\y Roberts, - Newfouridlend, area_have ohservad
! «that mm\v of theu \students are unable to cope with this .- ‘ -

information when.it isdg{‘esemsd to them. The reason for this \

is that tk;ie students do not understand Ehg concepts of eyapo‘rl._v'.ion,

. , L.
() condensation, end prccipitation, or the principle of the water |

' .
cycle, These concepts and the Smpar ying principle are %
? tal.to an understending of relief rainfall and frontsl

Al : 2 . A .
rainfall, It is for ‘this reason that the topic "The Principle |
’
of the wnemcycla" was aelected for this 1nvesuganon. If N
5

. 1nd1v1duals do not understsnd basic concepts it is useless for ‘

d { k , them to proceed to a pmnc)ple made up of these concepta. The

situation becnmes very difficult when. tha same students ars
t"f, - - expected to understand what causes relief rainfall and frontsl
N rainfall, C " '

The packsge or progx‘sm developed and tastt,d was- the 3

. 11nesx-utype program plus au,gnentptmn with relsted materials.
fa ~ This modn‘xed program was still linesr .in formet in’ that sach
T . © student had to pruceed thraugh a series of small steps csued

frames, r!spcnd to each frsme, and receive immediate feedback

. for each responee. This typa of program was selected bécause

g5 R . it appeared to be the easiest, program f r ‘students. to follow.




3

. The students had. to proceed hor:.zantally father than |

2
vertioeny through each module in the program. Here, the.firat :
frame was presented at the top of the first page. When the stu--

dent wrote his ans.\er or respunded to directiegs he _turned th&

paga and recexved feedback on the top of pabe twos the top

of. page two he also received the sscnnd prasentuti £ro;me to

' which he was requu‘ed to. respond’. From _the top of‘page two he!

then proceeded to the top of page three,..and s0 one This

procedure was fallowed until the student arrxved at me mid point

of each of the five modules in the program. Then he wagir’lirectsd

_ back to page one of each module where he reed the frame at '.ha

bottom of tha page and proceeded as bafore except that the

- fremes were 1ocated st the bottom of each pase rather than -at . .'
the top. Thle proccd\u‘e was easy to. follow because the mterlals .
were presented on successive pages. .- .

\ Coﬂi\zaian might have developed with resfect to pege -
turning if the branching type progren had baen_‘ developed, becsuse
then the student would not- heve been"reqtliire‘d to follow the |
numerical sgquence of pages. Also, it w»;s a firgt eiperiance'with.
programmed instruction for the students :'m» this study end &n
9xperimer;tsl vérsus control group -situation was estsblished.
Therefox‘e, the ;l'riter decided’tu keap‘ the i)i‘ogrum as simple and
straxyxtforwgrd as posmble. Otherwms, compllcut)on,s ansmg
tram the pro[u‘am :tael.f might ﬁave m'.erfared with the results
of the 1nvesugatmn. The programmed unit p:oved Lu be as

successful as the tradlt:onal lecture methéd of ins tructwn nnd




canbe piaced ‘in the hbrary for uau by all. studenta mciudm‘
" those who ere unahle to keep pace with the normal rata of

preuentencm. Also, it can he used far enrlchmenv. purposes by

atudents who are sblegto proceed rqsi.ex- v.hnn ihe normal Tate of

presentatlon.

2 |
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L \:\ REVIEW.OF RELATED LITERATUNE AND RESEAiCH

Sy S t N
o { . INTRODUCTION

Th;s chapter looks briefly at three antecedents of

brugremmed ).nstrucucm that predate the twennath century and

1dentif),es the mun characteristics uf such mstmctiqn as it
exlsts tod‘Ly Bnphasm is placed on descr;puons of the linear
and l;renchmg type programs, and several modified versions,of

th'a-ilihsar‘type"prqu_‘-m are also presented. Before, déaling with

. research related to ‘programaed ins truction some of the arguflents

for and against programned learning are br’ﬁerly discussed. The ¢/
review of related reaearch deals pmmax'xly with studies that .
evaluated proyamad mstrucuon by cnmpsrmg it to traditional
or. conventional meg.hods of teaching.

.
HISTORICAL BACKGROUND

Programmed instruction came, into prominence in the
twentieth century as a result. of the pioneer work of Sidney
Pressey? in the 1920's and the publication of. the wirks of
N;chulns A. I-‘attu, "Training Devxces," Encyclo edxa

of Fducational Research, ed. Chester W. Harms (New
Macmillen, y Pe
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" the field of gemz‘:e'u-y‘. Plato recorded this progrem in’ the ° x

/
B. F.. Skifner® in the 1950'sd Hohever, at would be a misteke to.

view programmed mstx-ucuen as havmb all 1:5 icins in the

“twentieth ce tury. . Px'ugrsmed ﬂgstrucum\m A method that has

developed from contributions made by educut7rs thet date bock

moré than two thousend years. ¥ '* // : A . B
Lyseught and ﬂillzams state” that fone of the earliest . b

units of'prugramed instruction was devel; ped by Socrates in

+ dialogue Mena Here Socrntes guided his student through the

use of cnnvarsatmn fx‘om fact to fact and mslght to insight.
Thils procedure resembles the use of steps employed in programmed
~instruction, + v’ .

Dene Lewiuns describes .a teaching machine called &

y quintain‘ that was utiiized to train knights during the Middle
Ages. A quintain wes the ngure of a swordsmen mounted on a
pivot. The flgure held a shield in one hend ‘and a sword in the
other. A knight on horséback had to strike the s}ue}d dxrectlyb N
in the center or elgegthe quintsin would pivot quickly end

« §trike the knight with- its svord. Thus, the quintain provided

J_ feedback to the kni"gh'.. In units of programmed instruction "N

Nlcholas A. Fatiu, "Training Devices;" Encyclopedia of -
Educational Research, ed, Chester W, Harris (New York: Macmillen,
1960). P. 1580.

4 Lysaught and C.. K. W 1lliems, A Guide For Pro, ummad
nlnatruction (llew York: John-W#iley end Sons, Inc., IQE?!), Pe. §.

\

Dene Lau son, "Who Thoug,ht of It First," Educauonal
 Technology, IX October, 1969),

A LS e o8
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students receive fei‘adback, but it is not' 0 violent in nature

‘as that given by '.ha quintain, It consists of permitting the

,student to see if he“ has responded correctly " or 1ncnx"?§st1y Ty

at Lhe end of a fx-amg. : L
Wilbur Schramn® points out that five hundrqd yesrs sgo

Comenius tried to descnbe a type of education in wh:wh the

student would be mora acuve, learn more, and the teacher

would Leach less. Coﬂenlus also sug(,esfed that' the student

proceed from the easier to .the more dn‘fxculv. and that his

progress, not be rushe1d. Today prugramed‘ instruction requires

the student to move aiong a carefully sequenced series cf

sLeps, to give an acuve response at the end of each etep, and .

to Px‘oceed at his own pace without ussxatance from the teacher.
These three ékamples of teaching techniques héve been

preaented in order to ‘emphasize the fact that many of the idess

incorporated in proe:ramed mstmchonrvredata the twentieth-

ceptury., It might be concluded that some of the technijues of

. progremmed instruction are as' old as teaching‘nnd learnirng,

Although the Unitsd States Patent Oi‘fi;:a recorded devices

aimed at aiding teachxn@ as early as 1809, it was not until the

. 1320'5 that Sidney Pcessey was given credit for having developed

N 6\Vilbux‘ Schramn‘: "Programmed Instruction Todqy and
Tomorrow," Four .Case Studies of Progremmed Inav.rucnon, (New
York: Fund For | vancement "o: ucation, s

E 5 ) N ' B B r
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8t topl labelled a teaching machir'x,e.7 Pressey's device

was actually a tes‘t\ins machine because it introduced a series
)

. of questions' to the student and immediately informed him if his

reply were right or wrong. If a student were wrong he was
N supposed ' to reread the textbuok. In this way Pressey s mschme
i was really a supplement to the textbook an/not a replacE/ment
for it. M. first Pressey's taaching machine was greeted with
. 3 much enthuslaam n and inte ever, the movement towards
H] such tea:hing machines l’u’:m&uttributes

this loss of impetus to the fact that. the ‘world was beginning

to experience th.e upset‘ of depresa‘i}m and its impact on
education created an unfavourable environment for the emplojment

© of expensive téaching machines i‘x schools in the United States.
Also, educational psychology had not at‘mined sn edequate
comprehenaion of the pmnc:ples ‘of leerning that cduld be
employsd in the develupment of. systamauc prvgramma of
mateml;sls to be unlxzed in Pressey's teaching mechines. N >

Despite this apparent’ setback the‘ idea of prograEmed

; : s R : o i ) s :

i mfatruchon—(:ontmued to exist, Educatw acquired &
. renewed interest in pnayamedfinatmétiaﬁ‘h en Skinner read

his p;};'ér entitled bhe Science of Lesarning, and the Art of

i - E .
i Nxcholes A. Fattu, "‘l‘relmng D9v1ces," Encyclopediéa of
Educsuonsl nasesrch, ed. chauter W. Harris (New York: ﬁinmu.ﬁn .
X » Pe . .

4
Bw liem A. Deterline, An- Introduction to Pro -anned
Instruction (E‘.ngl.ewuod Cliffs, N. J,: Pres E'{ e-Hall, §nc., I963).
g :




Teaching" in 1054%, At the. time, educgtbrs looked upon  programmed

L _
instruction as “f it could provide them with the answer to all

- =~ —— i -
their problems. During the -late-1950's and early 1960's many

programs ‘were developed and tested. Also, research wés conducted

ny espects of proymeq instruction‘and the_\ﬁlndinga were
pul ished. Today there are not so meny articles desling directly
-  with progreumed instruction.beiny published; hoveser, mis is .
no md:catmn of its present state of health. Rummer aug,,esns
. ‘that programmed instruction is alive and .well and that it, 15
w 1mpact by prmudmg people with & process
= @ Nﬁhat is f\md'ame;ntal to ull effective tramms. For, example, t.he
: - procgsseé of. aye'tsms, behavioral\anal,vsis, instructional design,
| development, snd velidation ;duid vel;y well become whe processes
followed in all tmémng. ‘ s
. Deterl:me 1nd1ca!,ee that from probramed 1nstrucuon
educators have acquired the technolog that makes possible sucn
‘thmgs as_ungraded schools, flexible schedu].zng, student-centered

matﬁxcuon, and md:w;duallzad instruction.

Jerome P. Lysaught end Clurnnce M. Ihlhams, A Gu e
Programmed Inetructzon (New York: John Wiley and Sons; InC.y 0\

s Pe : p N

/ ry ‘A. Rummii er "Ps I.-iihere The Acuon Is,"‘
Educahonsl Technolom X louly 1970),.31. y

n‘llilliam A. De'.er].ine "Prog,tamsﬂ Instrucuon '.L‘odsw,"
Educationsl ’l'echnoloﬁ, X 1.m1y,~as70), 29,
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. Williom T. lb'en, A Ilundbnok of Progrommed Learning
Inpermation (Albeny, New York: The State Lducation Department,
I?éz’v P 4
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. y DEFINITION OF PROGRAMIED INSTiUCTION . ]
& . = LS

s tp D : A
In order to clarify the mesning of prosrammed instruction r

three selected defiritions will be presented. The definitions : y 3
will then be fcllowed by a list of - the chm\.cter:tstxcs

necessury for a Leuchxng method to be called probrammejd

lnstrucmon. = o '

:
A . 4 i
The Internationsl Encyclopedis:of.the Sogisel Sciences ‘ :.

' 4

gives the fol].owing Jefinition: . (4 ‘ . (U |
The term "progremmed learning" is u..ed to descx‘xbs 3 %

an instructionel situation in which materials pre- LI S 4
gented in.a controlled sequence reguire the 1earner
to respond in a.way that meets specified criteria
of the program objectives. Terms often used .8ynony- N
mously are "“programmed instruction," "autométed . N oo
1nstrucuoh“ "automated tutoring,” or even.'teaching - \ K
mechines". v RO ﬂ

\lxllxnm Ryan ret‘ers to pragramed ;mstrucuon as: L
. « . . the use of materials or. pmcedures
which ‘incorporete an ;"auto-instructicnsl" (or g
self-instructional) px;pbram. Such a_program
“commonly attempts to:provide conditions under . .
which & student cen learn something efficiently o
with little or no outside help. Curren® programs .
typicelly employ e pre-arreanged sequence of v -
material that is px‘seented to the student one o
small umt ot &°time (e.g., a sentence or psrse- . v
graph), liost programs requ{re the student to
respond actxvely at least once for each unit 3
(or *frame!) of material, for example, by com- . B
posing .or selecung en answer to a question. . E
Frograins ‘also commonly provide prompt confirm- .
. ation, as the csnelga.y be, for each response
the student’ makes.

12pavia 1., ‘Gills (ed ) International Encxclogedm of % img @
the 'Socis1 Sciences, IX- (Washington, D.C.: The Mai an .
Compem' &. The Free Press, 1968), 18% o :
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P & Espxch and wul:.ams define probrsmed mstruct;on as:
‘, e s o8 planned sequence of expam.ences
- leadmg to proficiency, in’ te: of stimulus-' @
L response reluuogghipa e thbt have proven .
. to be effective. o w;( . ’

y \ In order for-a teachmg, method to be defmed as ‘pro-

. grammed instriction it is essentnl for 13. to have the following

‘charsctenstme. “ i

- - 1. Each student workz 1ndiv1dual].y on ‘the \progrsm at’
i \\ his own pnca. ) &
i kY 2. The Student m presemed with 5 ﬂrelmﬁvely sma11~

© - . unit of informatién st & tlme.

N a. The mfomnuan ia a.rrmged m a series of caraful]zy

N “ aequenced steps, usually frum ths ample 1.0 the com;;lex. . :

4, The student is requu‘ed to respond actxvely to ‘each- ¢

segment ui‘ nfornmtmn. . . 4
. 5.7 The program/pvea ‘the' sv.udent mmediate knowledgs

of x‘eaults efter each response ha makes.

6.. After “the student respunda to the presentat'

\; recelves teedhan‘}n concerning hu ansv-ar, th§ next umt of

mformntmn is presented. This cycle of presentauon, x‘esponae,
nnd reedbnck cuntinues throughout the program.
7. ‘Progx‘ems sre tested and revised on the hasls of

student responses to Lhem. ¢ R

In a prugrammed unit oz‘ inst.rucucn each piece or

a - . Jemss E. Eepich and Bill w:.llinms, Developing Vi ggammsd
Instructional Materials' (Palo Alto, California: Fearon
ishers, 3 Pe Vi ) N




_‘ towerd predetwnuned gonla, a lgttle at'a ume, through a ’ N

beceuse whan teachmg machines are u
5.

appeaz‘s through a wmdow on the ‘mechine, The student is led :

i 1zed the m!‘ormatmn

N

careful sequenhel srransemm. of frnmes. A series of Bure-. b

fully sequenced frames that leed the student stsp-by ste to- 3
r \p :
T o % ik
s

ward an ubaectxve is cal.lad & program.. - - o 1" it

N At preaent there are two basic types Ai‘ pro&tamsu ‘One
“is- the 1mear pregrum developcd by B. F. ..7 m'hep and Lhe other

is the mtmnsxc or- | ranch;m, probram deve oped, by Nommn Al

Cx‘owdar. 'l‘he main @ifference bev,ween these two types of = . "‘ k&
progrems Ties in the way that ‘each sequences the*learning 4 |
mulerxals. Skmner tekes hi$ cue, from learnm theory and rel:uss
heavxly on the 'prmpxple ur rumforcement. On the other hand, E ¢
crowder takes hlB cue from cummumcatmn theary. llé ‘sees :
teacﬁmg a8 a comumcatlnn system which gets: estublished b;tween

the teacher .énd the students. ' .

. Todeu a variety of modified program.s exists plongside

the two basic types. Thesa mcdxﬁ.ed versions repx‘esent attempts

by pregrnmmere to develop pro,grm thm. are sble to maet a vs- .

riety ‘of 1nd1v1dual needs. ; .

o . _ THS. LINFAR PROGRAM
’i‘he li‘nea‘r progrem unit of. ‘in'struction was develnped b,y'

Sk:mner when he ettempted to app]y to human learning sltuatmﬂl .

thp pmnnples of reinf\ox'cement learning Lhenry he had found tc‘
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be successful in enimal 1eax-ning' experiments)-ﬂhen Skinner looked
to the field of education he- found that: mmw practicéa were
contrary to thnse he believed were essential for etfxcmnt

8 1enrmng. le ubserved that teachers dxd not speak to one person,

i i s e

.+ but to a whole c¢laess and that the.student. very often hstened
w:n.hout understand:mg. Skinner saw that studsnta were nat ngen
many opportumnes to,respond to-the instruction end even when

they were a dey might elapse before they Treceived feedbick

concerning the correctness or incur'nax:tness of their response.-’ f
In order to meke learning more efﬁcmnt Skinner sugbeated thut . i
etndents be taught individually at thsirYown rates end that -
they receive :unmed:.ate feedback concerning theu‘ responses. In
order to echxeve this in the human learning. sxtuatxon skmner
uuhzed a teaching machine that present‘_d a linear program wxm
" the t’ollowmg esssnusls‘ °
1. The material to be -taught was dxvmed into a semes ‘,,
of small ‘stéps called frames. S § : & : o
. 2, Each frame placed m!‘ormuuun be!‘orc the atudent nd ’

\he was required to -respond to it., The reaponse was uvert.

usually written. ¢ % . 7

3. The informetion was divided into siepa small enouga‘ . s
to ensu;:a the correct response fx'om ulmoat. all or the stu\lanta. L

. 4, The student was presanted wn.h ths corran :mswex-
:madlata],y following his responss. . — tC
L The linear programned unit of ma'.rucuon rehan heavily

on tha concept of reinforcement. Remforcement is sometimes " :

a




. . & L . 15
. referred to as reward. Lew:.s ,descnbas a remfnrcar as any g
ob:ject nrie‘vent that.serves to 1ncresse or maxntmn the streng‘h
of &’ reuponse. Primary reinforcers servs mnate]q to dncrease
response and secondsry reinforcers are 1earfxed through the v L )
. associstion with primary reinforcers and ‘these also serve to
" * iriqrease or méintain the strenjth of response. If leerning ,
‘is. to occur, the student- must get aomethmg he wnﬁts' and he‘
‘must be, rewardeﬂ. Tow '

In ut:hzmu the lineasr progrsmmed umt the student e

responds to a -s:imulus. ‘Each frame in ma program’ contains

.-a stimulus. For éxample, a s!.mulus mgn. resd thusly. "Mets‘.\.s

expand when hested, Copper is. & metal and w111 response

w)\en heated." The student is rewarded for the con'ect respnnse

by rmdmg out that he is right, qr hav_lm, the satisfaction "

of finding out the correct snswér after.beins wrong. The  °
. linear progremmed unit end student. ere on a one-to-one besis

and the student’ is rewarded for ‘each response made.
THE BRANCHING PROGRAM « °

‘The branching program is sometimes called intrinsic

5y progx-ammmg eand was Jeveloped by Norman Crowder. (,mwder states:

. The ¢rucigl end iflentifying festure of
- ' _intrinsicelly, programmed materials is the fact’ - : .
that the material presented to each student is

15y,

eld J. Lewis, Scientific Principles of Fsychdlo
(Englewuod Clif!‘a New Jersey:, Prentice-Hall, EVES)-, p. 107.
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.continuously ‘and directly controlled by the
student's perforiance in answering questions.

* In the l;rénchiug Program-éach student is.presented &

paragraph or more of information in each frame. At the bottom

2 of the frame the student is tested by e miltiple-choice
L tipl

question. This \question serves primarily a diggnostié function

4in that i!. sees whether or not. the information in the frame has

beén successfully communicpted to the student, If the student

snsvers the question correctly he is directed to proceed to

".the next. freme i the progrem. On the’ other Hemd; if the

student answers the question incorrectly he is directed to a -

. DA ¥ -
branch freme where he is shown why his‘response is incorrect.
After this-.the student is r‘eferred back to the ox‘igi}fml, {

frame ond given enother try at answering correctly the question

following it. ALl ‘stulents sre not expected to pass throughithe

_éune sequence of fromes ‘because the next frbme they are expoéed

to is detemined i)y the enswer. they gave in the preceding one.

‘Students usually select different enswers to a porticular 3

multiple-choice question. In the lineer type of progrem all
students have to ‘fonuw‘ the same sequence of fremes.
The branching type of .programmed unit is besed on the

pupil-tutor ‘mpdel. This,mdél is charsacterized by inte_x‘action.

‘The. student using a branching program responds to the information
' ’ 2 T

N N . .
15Nnrmén A, Crowder, "The Rationale Of Intrinsic

Programming,"”-llumen Learning in the School, ed. John P. DeCecco
_(New’ York: Holl Rinehart, a& Winston, IUF.’S), p.’ 185,
Sl g

' s
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.presented m a frume snd the proL,x*am selects the next frame i

: , to be prasented on ‘the basis of the student's x‘esponse.

el

MUODIFIED PROGRAMS' .

Ry ' l_ The bra_nching method of programming-instruction is en
. ' attempt ‘to Qrovi‘de‘ for individual ‘differences. However, the
\ » brighter students have. to cover‘ a1l the steps in the mein .
.stream sf the branching type progrem. Also, the branching

4 programs have beon criticized because “the amount of matirial

0 présented in esch frame is too Agrge for some students to handle.
Briyxter students might. be dble to prncoed through a progrem by

\ ahppxng lerge numbers of frames snd, 1n sddluon, they .tend to »
requxre 11tt1e instruction. Slower atudents, on the other hand,
mght require three or f‘uur tmes the amount of mstruct;on in

i order- to cover the seme materisl. Thererore, nwdu‘isd proyama : .
i 5 euch as those that follow have been developed in-order”to mest

a vurxsty of 1nd1vldual ‘needs thst appeer to have been neglscted

by both Cruwder s brancmng program and gkmner'a linear pz-ol_,rem.

. A program might be constructed an as to mclude sate
. ' ‘fro.m‘es. Such frames direct ‘the a'.udent to dlfferent fragments
of u‘lmeur program. The gate frame mght direct the student
N % to jump a.hgnd several frames, or it might send him back to

review certmn materxal. The directions that a atudant x'r:ce:ves [

- lvdames E. Espich and élll \11115!115.
4 . Instructional Materials (Palo Alto, California:

LA
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demonstretes cnm:ermng the 1nfomat\on being presented. N

Figure 1 1lluetratea the emplnymem. of guf\e rrsmas.

Figure 1. Gate Fremes. R - . e,
d Review:

B Soseser—N

SKip~ahead

Anuthex techmque that mght be epplied to probrammed

3 7 : “instruction in arder to modu‘J the linear type of prc.,rsm is
that of. the ramsdlal 1oop. The z‘emadlal loop is a* t‘urm of

. i . brenchings This technique takes the studynt off the main track

i . of the program and guides him through & series of frames that

provide him with the’ informstion he uppéars to be lucking at L
. ) . T s
- that ‘point in the'program. Figure 2 is & pictorial ‘representation
of g'remedial loop, 2
1 b
a # o . . -
Figure 2. A Remedial Loop. .
T : + 72 . .
: - P Remld'll : .
: g e Loop s ) 3 e e
s 3 | \
i% R
. 18, .
4 Tbid., p. 91.\ i e .
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if he still does not understand the mawmal he may drop dnwn to
Track C whgrc he will receive an even more detailed sccount. The |
student can procecd through the program using only Track i of. esch
frame or.by taking eny of many possible track combinations. -

© Figure 3 is a diagr ical repr ion of tracks,:
* Figure 3. ‘Secondory Tracks. - 3 e
~ . . . .
o' Frame'l Frame 2, Frame 3

> P o
Secondary trackslg is @ third device used in order to
modxfy traditional progremmed mstruétmn. In each fx-ame the
student is presented with three trscka, Track A, Track B,

and Track C. The student first reads the information in Track Ao

e »,
If he doés not understand the meteriel he drops down tQ Track B o®

\
vfmbh i§ a reproducuon of ‘Track A in simpler terms. The Student

may meke a response in ‘frack B and proceed ta me next frame, buL




B - A finol technique'used ‘to modify linear progremming '

21

Another paradign employed in progremming is called _

... rsational ining. 2 In ional chaining each item
is cgnnectevdb to the succeeding item, and the resporise to the‘
second ‘item becomes a part of the stimulus of the third, and,
a0 on throughout the program. Figure 4 is a d‘iagrnmmaticsl '

reépresentation of conversatiorial chaining.
1

Figure 4, Cun;:ersational Chaining.
N X

R —

is the employment of criterion tmmes-.zl A criterion freme is

ut{lized to determine whether or not a student should proceed
through a particular \uequence. If the student demonstrates a

knowledge of the material to be p'ré‘sented. the criterion frame

_would show this and the student would be able to skip some of

the fremes in the msin tretk of the progrem. Figure 5 illustrates

the employment of a criterion frame.

20 : !
J. P, Lysaught.and C. M, llil].igi{s, \A_Guide For

Progremned Instruction (New York: John Wiley 'and Soms, Inc., !
1§33§_',_p'.' 4. . ; “

21 ‘ g .
. Ibid., 'ps 80, : . .
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textbooks. In the progremmed- textb k -the. prt

Piguz‘e' 5. A‘ Criterion Freme

_000@0

Progremmed instruction ia often presented in programmed

feedback 'c_y_cle of. the program is achieved by tux‘niné/!ha pages
>|7f ‘the téxt. There are several \N}iationﬂ of thé programmed .
text. One way is to present the first frame in the top .row

of the First page. The student fills in his snswer and turns
to page two 16 see‘if his enswer is- correct. The answer.is
presem.ed at the top of pnge two in the top row. The student )

then turns’ to pege three nnd x‘esds the next,question. This

" _procedure 15 followed tc the back oi‘ the bonk. Then the student

tirns to page one and repsats 11. for row two and continues
unul the lest row on the page xs completed, After this tha,
student turns Lhe book over and fnllnws the seme precedure
except that thxs time the student is working from the back of .
‘the book towsrd the front, - Yoowo

’rhe scrembled textbook is used in order to prenent. the
pruwdex- or bx‘nnching pregram. In using' 'the scrembled textbook
the student does not follow thg numericel éequence ?t; .pages.
For exmﬁle, he may be direet‘ed‘ to page 8ix if he chooses one .

wrong answer’ or to’poge ten if he chooses another ¥rong enswer.




.. of Chicago Press, 1957), pp. 222-44.

23

If the student chooses Lh%l:’ct'mver he is directed to
a page containing new informstion. L ’

SOUE PROS- ANT CONS' CONCERNING THE USE, OF. FA(

(AMLIED INSTnUCTION

Lindvsell and Bolvinz2

in the sixty-sixth yeerbook
of the Nationsl Society for the Study of Educktion discuss
four .positive tindin'ga from the use of programed instruction
_in schoola. A sumary ‘of these findings is a&s follows:
. 1. Programs sre sble to teach etrectively. Educz.tb:s
" have found that students who work throughout a serieés of
sequenced frames are able to gain mastery of relatively
difficult concepts and pri;eiplea without any extra help from
the teacher. " ' -
2 2. Progrommed units of instruction are anble to hold
the attention of ’ét._uﬂen'.a. Ag}ivn involvement as well as the
oprortunity to proceed at his oui rate lrs- reasons offered
as possible ones f‘ox' the fact that praur.ana do hold a student's
attention. .
3. Teachers ere able to use programs in = variety of
v;nya. For example, they csn be used as substitutes for

;snedial classes or 8s opportunities for student enrichment.

%23, M. Lindvell end Johh C, Dolvin, "rogrmned
* Instruction in the Schools: An Apglicatiun of Progrumaing
Principles in Individuslly Prescribed Instruction,"
- Programmed Inutmction, ed, Phil C. Lange, The Squ-sxxu:
earbool 1. (Chicego, Illinois: The University:

-




4. Fro‘grms permit & student to proceed ut his own ) g
r"atc end when used they help educetors to achieve Lhe.gu;:l of N a
individualizing instruction.

Progremsed instruction cen be criticized from the poir;t Ca
of view thot it mey impede the socialization process becsuse ’
it déprives the student of opportunities to work cooperstively ’ i '

P with fellow students. The student smﬁ?ﬁ&,—

not with the teacher or the other atudante. Other critics of .

: the progremmed instructional app;onch fear & lock-step

3 . c'urticulum that shows little regard for the individuslized
nature or growth and' developments. Other cr:uca state thst it
would be d;f‘hcun ‘to develop an nppraciauon q\,t art and muain .
thrmxyx the use of programmed instruction. Such criticisms .

are well founded; however, it should'be remembered that pro-

N . grammed mstmction should be vx_evled 8s-only part of me answer

to some of these probl-a.

“The National Socxew for the .:Ludy of :ducntmn mckes
the following atltunan'/‘ in 1;3 sxxt.y-axxth yearbook: i

> Schraln in a survey of the research .literature
mued instruction finds little reason to
ﬂoubt. the ertoctxveness -efficiency, and promise
“of progremmed 1n:|t.n|ctxon, end Ofiesh, in & survey
of industrial spplications, provides further sup- é
port for the view the methods are efiective &
and are here to stg - et

- 28 H
Y Williem A. Deterhne, "Pructical Froblems in Prog‘nm
Produetion, Programmed Instmcuon ed. PhLl C. Lenge, The
Sixty-sixth Yearbool Par zchxc Illinois: The
Unxvnrsity of Chmugo Press, 1967), p.




REVIEW OF RELATED lﬂ‘bhkdcll —

°

A -viaw of '.h? reseerch per'.nining 'in pma;'ammed
instruction quickly r:eveuls it to be'a method of instruct.ion. ’
that hss come into use surrounded by o -great smount of
reseearch ectivity. The rés’em-ch hes dealt with such varh‘lfloa

2. 88 _prompting, confirmation of response, branching, pacing, and

o step size. 4Comparutive studies have been conducted'in which

. 'm:hievenent scores of children who used teaching michines have
! o been compared with those of :‘:hildren who used programied texts
and i:roéranimed television. Also, a considersble emount of
’ . rese‘arch in the area deals with response modes such es Gvert
N ‘versus cavei‘t and multiple choice véraua cona&rueteﬁ responses.
Researchers such .as Georgelle _Thmmmz4 in th;z field of pro- & i

gremmed instruction have studied variables such as sex, race,

end resding level in order to see if they affect p‘uttsn scores.

2

e

Some experiments have compared the amount of learning from
progrems with the ecmount™of 1amix‘xg from treditional class-
’ -room teaching in the same subject ares. #ilbur Scl‘u'lilll'l‘lz's
tabulated thirty-six reports on uuch;experhents. Sixteen of
these experiments were done at the college level, four at the

a

Gem‘uella Thomas, " Prugrum.nad Instruction For Tesching

s Anthr& ology In The Fifth Grada," The’ Journa]. of Experimental
Education, XXXVI (Summer, 1968) 88" §2.

E 5wuhux‘ Schramm, The Renurch .On_Programmed Instruction
(ilash:ngt.on. U. S« Governmnt Printing Office, 19640, p. 5.
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- secondary school level, five at the primary school level, ten
with sdults and one with retarded children. Eighteen of these
thirty-six cmpnmsons sho:ed no exgzincam. difference when
both groups uere measured om” '.hs seme criterion test. However;
seventeen showed a aignificant superiariw for students who
worked with the program. One experiment showed a final #
superiority for\the traditionsl classroom students, Such

research appezrs to 'prodlfce findings in favour of progremued

learning. However, Anatol Pikaa% demonstrated in 1967 that

‘ the .degree \of similarity between the test items end fremes in

B

progremmed ‘units are reflected in the differences in perform-
B y .
snce of the experimental groups., (In the study conducted in-

this internship the test items sere similar to the materisl a7
) ’

presented by the fremes as well as the meterial presented by

the lecture method.) - .

N\

-:; g - Houy\27 conducted an experiment in order to determine
the effectiveness of progremmed instruction. His sample
‘consxeted of education students, Twenty were placed in me
~ experimentsl group and twenty—one in Lhe control group. The

progremmed unit dealt with the topic, ”The,Contporuy Second~
ary School". The experimem:el group was tought by programned

%Anatol Pikas, "Compunaon Between Treditionel and
Progremmed Leerning As A Function of .the Contents of the

Comparison Test," Programmed Learning and Educational !
Technoleg, 1v (1967), 270-83, . -

. John B. Hough, "Research Vindication For Teaching
Machines, Phx Delte Kappan, LXII (1962), 240-42. .-




1nstruc'.mn and the control group ves - tangm. by thc lecture
discussion methud. An enalys:.a of ‘the’ pretast end pusttsst
results revealed’ no significant difference between the two

groups. : ¥ ! o .

.
28 made ‘a comperison Ei

Jemieson, Jenes, Laythan, snd Fozen
between teaching methods Zx the poat-gi‘aduate'lqvel; They
selected one hundred eighty-four post-ygraduate students and’
divided them into three groups. One ghoup received instsuction

by way of a prugramme:l text, another group was tnught by the

lecture method abgmented wuh audm-vmua]. mm.amals and v.he

1last group was taught by means of straight lect.uras. Ach;sve-

ment a8 measured by the posttest ravealed the group msu‘ucted_
: o p; ba: -
by the progrommed: text to be in first place, the group 7

instructed by meens of the lecture plus the use of audio-

visual meteriels was in second‘ plaos,- and the sroui:' thet received

1nstmctinn by means of ‘Lhe stra;gﬂ. lecture came - thu‘d. Critics

' might say that the supemonty of the broup using “the w‘oyam:ned

text could be attiibuted to the mnulam,ty of the structure of '

the progremmed text and posttest items. However, a retention
test that was similar to the posttest was given five months ’

later. It ievealed thap, the progremzed .ygroup was still superior.
= B B A : .

A. quthan, o

G. H. Jemieson, Psmela E. Janes, G.
lethods &t

and A. ll. D. Fozen, -"Comparison Between Teach:

the Post-Creduste Level," Progremmed Leapnin and Educational a
Tectinology, VI (1969), é :'DL——L LR o
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. Normen Smitn®® éarried oud én 1nveet151>t.10n in which
‘he studied the effectivéness of ths progremned méthod of.

% instrucbion and compared it to Lhe effectiveness of the o

= . conventional classroom methud of instruction. The subject area

. " employed was elementary statistics. The subjects involved in

_ ', the ipvestigation were one hundred twenty-eicht freshmen cadets'

3 in-the Americon Air Force. These subjects were divided 1nto~ :

st an expex‘lmentul and & ‘control &goup.. From the. results of this
experiment it wés not’ possible to conclude thst either the LB

conventlonul classroom method of teachlng or the pro&x‘ammed

method of instructien npruduced better reeu],,ta. The cadets who :

& were expoSed to the px‘ogrnmmad metfiod of instruction considered

it to'be more efficient ang f‘elt that they h_ad more opportunity

i o to,receive individual saisisiance from the tescher than under

conventionel classroom sitdaticns.
W . 30

Januesun and Merchent®® compared the effectiveness of

the' use of the ‘\apg/auda, the 1meax~ *progrem, -and the i1lus

utrnted bookletcas a means of, testin& the .:nush decimal - -

P system to fifty femoles ranuxng in age rmm thirty to aixty

; . - JEon—— Smith, "The Teaching of Slementiry & £

. ‘~ i’Statistics by the Gonventional Clagaroon Lothod Versus tho

o : Mothod ‘of Froprimmed Instruction,” Jourmel of Educationsl -°
; * Regebreh, LV (1962)," 417-20. -

3 . 305, 4. Jamieson and H. archant “Learning By
! SN Tope/STide; Linear Progaem, ond Tilustrated pockler:
: . A Comparative Study,” Progrommed Learnin, Bducational
, for . Mechnolégy , viI1 (107 B P
i yo e 5 3 o G e
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\ﬁﬂ'eorgsne Thomas

i ‘percentage gain score of the group who 1esmed hy the linear

zroups usmg the tape/slide and 111ustrued booklet. Again, P

strucmre of the crnemon tést and the programued um‘t.

" and content m free wrumg situations. The subjects employed

years. The résults of the expei‘iment revealed thét the maén

X
program was e1gﬁ1f1csnt1y grester thun the same score ror the

thig’ hnumg crﬂid be attributed t6 the similarity m the

* Bumkrsnt and’ Lembert3L made ‘a comparstive study. of

the effects of various 1aarmnb procedures. upon punctustxun

in this atudy were high schaol students. Théy were, divided

: ‘xnto three groups. One, group received norma]. teachxm,, another * 5

:msu-uction from a progremméd tsxt, and. the third graup was

expoaed to the progrnmmed text and was glven help in “review

work by the iescher. The treatment did not pmduce significant
Tesults in eny case. However, n. is 1ntarestm§ to note’that

tha tencher approach waa not axgmf:canuy superinx- so the

k programmed approach cuu].d be used to free the teacher from soma

of the routine. of teaching.

Thomae2 conducted & study in order to compsre ‘the ’

schievement of fifth grade students utilizing progremmed -

K SIE. G Burnkrmi and Yh}.llp Lambert,. "A (,ompsrxson\cf
thg Effects of Various Laem)ng Procedures Upon Functustion
an sContent in the Free.\ ng Situation," l’ro,g_-amusd

arning, 1T (1954-55) 15339 ' ™

"Prog;rnmmsd Inetructiqn For. Teachxn&

Anthropology in the Fifth érsds " The.Journal of Experimentsl .
Education, XXXVI (Summer, 1953). 88-92, . -




| 7 . 1nstructxonsl materisls in anmrnpology with fxrth-@mde :n.udem,s

bemg taught anthx‘opology by trndn:mnal classroom methads. The -

subaects consisted of thx-ee hundred twenty students in fourtean '

f:f‘th grades m Geox‘gxe. 'I'he expemmntul sroup u..ad the’ " } 4
9 : pr‘ogrsmmed text end the contr ol group, was teught by trad}tmnnl E
methods.. Traditional methods Were dsnnad as mstruc;@on o / 3

e
B involving narrative expoanoz-y oral nnd written material th.h b
v
accompenying activities such as’ art work, role playing, museum ©

trips, and scrapbook compilntwns. $ .

The pt{stteét scores. were exqmined by enslysis of’
varience. No statisticel evidence wps obtained to show a %
di}‘rergnce in performance as mHessured by the posttests:between

the experimentsl end control groups. The subject variable of

o A

. @ex did not significantly affect posttest scores, There was & '

aignificant difference 'between races. An examination of mean

% ’ scores x-avealed v.he'. the- averaga bms in favour of tha wln',e S
atudents.: There was alsn a significant ditfex‘ence \:ewaen
reading level_s A pcsnwa a:.gmfmant relatmnsh:.p was found
" between reading sbility and perfox-mnnce on the pounast‘ Also,
it was found that the mteracuons ut‘ ti'er.unent by sex, U‘e&t.-‘

" ment by race, and treatment by read)ng levels wal‘e ncmug- s

.,nu‘icant. . P W

€ L. . A
Shafer* 33 deucnbed ¢ she p:'epbud a -px’og‘i.muet‘i‘unit & . B
. f
o e J 338uaanne ‘Mo Sha!‘er, "J‘euchma l.!ach)nes cnd the Social. . .
utuixes," Sacznl Educeuon, XXV (i-ehx‘uary, 1961), 85-86.. < - - ¢ ¢
) | . Ey Ea L M G
& g oo . ) ' \
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in sogiel stnd)es. Tha utle af the umt was "How A Bill g

g Becomes Law." The pux‘pone of tha uruv. was ta enable learners

ﬂshmg to- £ill in gaps in thexr knm\lgdg,s uf Amemcan'
government® to be Eble to do sq at theu‘ own puee. Aftex‘ the s =
i : ‘program wes completad it was preaented to an eighth grade ’

class. whogé average I.Q. was recorded as one hungred thirty.

Shafer then related how she revised her program in view of  the
v N pupilg' responses to it. From, her particular experiment with

programmed 1nstruct10n she ccncluded thnt dociil studies content A

in part lends nself to prngmmmm,. Studénts wl.u uaed the
program were def:m:.lsly anthusxssnc aboul’ it. Shafer mede the . -
following statement with reepect to prot,rammed instruction and

the social studxes. ¥ § e

If we are to be ready to perticipate in new .

trends in learning resourceés such 'as the broad use’

of teaching mechines in our schools, we must develop

programs, test them, anil then come up with sound

recommendations as to the sphere % the teacher

end that ofygthe teachmg mach:ne social studies

education.

Barcus and Pott163% dsscr:bed how_teschers, devaloped and .

evalusted a progremmed unit of mst.xvucnon on the Conautuuon

e of the Umted States. As partcof their evhluauon px‘ocesa they "

used an experiment involving uixty ninth gride'classes, Tvio' L

MSusanne M. sharex', "Teachm& MYachines snd t.ha Social
Socml Educav.ion, Xxv (Fehx‘uary, 1961). 86.

Studiesy

P 3Spe1bert Bercus and Jack Ponlu, "Programming ti
vCunaututmn," Social Education, XXIX (January, 1965), 29-31.




o experimentel grdups and two control groups were estiblished in
each of hfteen Jjunior hzgh schools .in Denver.' The expemmem.al

[;roups were mstructed tc -use the programmned bouklet as
or

homework whereas the control groups were to study me

Constitution in the tradn)onal reshmn. The expemmmtel

L grnupa were assl@ed & smail number 3 1tems fx‘om the, progremmed
bnuklet to be read each night. No- wnmen response was requ:.red. |
’!‘he students read the material and responded sxla_ntl,y. The next N

day the students were presented with a short quiz on what they : ) .

i had studied and then discussed the content with the teuchex“:‘ ¥

The control groups_ ‘énd the exper-xmentsl groups wax‘e

comperable in number' end ‘T.Q. Ali Broups made. a subst‘anu o
gain on the posttest. Hawever, the group using the program ’ !
mede o significant gain in fact,e over those who were' taught ~ i

. the subject in the rsgulax‘ fashmn. The posttest was adminis=" -

tered agznn to the students three mnnths efter the completicn
. .of the sxperment snd results revaaled that althoul,h ‘the expemA o
mentnl gx‘uups tended to do less »\ell they meintained & seven ’
pement advant::.se over the studenta who learned in the ',l‘&dl-'. s o \
+"tional menner. e v !
w od b,ypnt.hesued that students loarmng by a, . T £
combination of  programmed.material und teacher-led activities

will no{ dzf‘fer significantly in the;r ability. to generalize

N N *
b ] ° 5 ' ) : e . ¢
6 Leslie A. Wond, "Pragrammng Textunl Material es & ’
: ‘Pertial Substitute for T 1 s in Geog- .
i raphy," Journal of Educational Reuenx‘eh, LVIII (Septembex‘, 1964), -
N
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. . : : .
and to moke applications from students learning entirely by

specified tgacher-lzd activities. Wood also hypothesized thet

<8 combination of progrenmed mateérial and tescher-led activities
= is more effective in-teaching ‘textbook content than the same
emourit - of time spent under the direct.iqn of thé teacher .using

'épecifié: commonl,y'use(i meéthods. - 2

The subjécts employed in this sxpsrihent were one
hunglred fifty in aix‘ ninth’ grade geugraphy‘classes. The classes
were divided into two groups according to the recomiendations
of the thiree.cooperatifig {eschgrs. Programs were constructed
on, the topics, "Scandinavia ‘and Finlend" end “South 'Ai"rica and
its Ne)ghbours". The programs used a linear, amau—etep apyraach

with canstructed responses, e

g \'“he results- of the experiment ghuwéd that the students
using progremmed materials learned .f'actual material signifi-
. cantly better than those entii-eiy under teacher direction at the
0.05 level., The test was constructed especially for this
experiment. Also, there was no significan{ difference in the
pupils' ability to apply factual knowledge either to the
geographic ares bemg s'.ud:.ed or.to new, but sxmlar enuuuons.
shafe_r hypnthsaized that' the slow pupil learns more
from prugr;med instmctipn then he does from reading a -

textbook and that geographic facts cen be taug‘ht effectively

S'I
Susanne M. Shai‘ez‘, "Geography Via Progr:
Instructiem" The Journal ‘of Geoggam LXI (Februery, 1965),




. 5 . e N .
by the use of progrmed:matsrisl‘a. Shefer selected two™ninth-

grade clesses to perticipaste - in her’ experiment and deve).oqu

a program to teach facts about the geog‘r’aphy c;f Brazil and
Argentina. \‘f;xev_‘clasa made up, of slow learners.took the' program

on two successive days.’ A'fter'cumia.l.e'ting the progrem during o2
the first half of each period the class di‘:;cussed the economic

~ development and potential of each country during. the second

half. an day was devoted to Argentina and the next to Brazil.
In the parallel class the pui:ils were of avciage ebilit,;{.
‘Instead of using the program they read the part of their
textbook dealing with Argentina and Brazil. The teacher l'ed a
discussion identical to that of the experimental’ group. »

The results of the experiment showed that some of the "
more able students did only slightly better than' the ‘weakest
members of the class, A most significant ;(‘i"n"ning was' that the
‘median score ‘on the test was the same for the elass.harie up . L
of slow learners who took the pm‘é‘a’m ag fof the average

Qn;tutlent.u who read the textbook in order to gain knowledge of

the geography of Argent®na and Brazil, However, the x‘mdmg

might have been cauned by a'similarity in the stx‘uct\u‘a m‘ S

the program and posttest. ..

Thomas™®

in his experiment utilized a progremmed
unit on electricity plus.a programced unit on water, lach

s

Byarian Thomm, A stud.y in the Evaluation of Some
Junior. Sthool Science Programs," Px-o amned uatm
Educational Technology, VII (July,




unit ccntamed a aequence Df pmctmal experu:ents that could
be worked on by the students. in groups. hva].uatmn of the
combined -units was effected by compamson with cdnventmnal
tesching. The exparlmemsl gx‘oup rece1ved prourmmed instruction”
and .‘{he control group.received conyenuonal matructx_on in

each of three _achuols. The subjects employet_i in thi§ expex:iment

were boys and girls who werb about ten years of sge.. The *

. findings of this.experiment demonstrite that px'ogrsmmerl

instruction saves tme and that students using t.he pro.,ram

acmeve equal and someumea supemor gain scores t.o Lhose :

receiving coriventional mstructxnn. Positive correlation of
R 3

attainment.with I.Qw und readir’xg level occun-ed- for both groups.
The hypothesis thet the Jmmedxate and retention score gn:.ns of
the control groups would .be 51,_;nlflcant1y more hlghly correlated

with I.Q. then the seme gains ,fux' che experimental ygroups was

¢ rejegted. Also, enalysis of varience revesled that there were

no significent mein effects for sex, nor weré there any. sib—'

"nificont interactions involving sex. Students' attitudes toward

. both the programmed and convenuonal insuucuan were - .

generally favoursble. llowever, the boys tended gq J.;.ke pro-

gromned - science better than tha girls. . ~

39

Noonan”" conducted a ntudy in order.to determne e

whether a wunit of sixth grade social studlea,, "Latitude' and

> -Jemes LeRoy. Noonan, “A Study of Three mathaﬂs of
Teaching & Unit on Latitude end Climote to Sixth Urade Students,",
unpublished Doctor's dmasrtauon, Umveralty of North Dakota,
(1968), pp. 1-77..
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Climates," could be learned more affective_ly through the - . ¥
#  utilization of: (1) progremmed materials only, (2) progrémmed %

materials plis teacher assistance, (3) conventional methods e ?

of instmcti‘on’an],y. Nine classas of ‘sixth brede students were

randomly’ ass1gned Ln one of. the three treatmem, .y'oups.;

SRS pretest and posttest on the mznenals was sdministered. Fhe

. ?'- data from buth tests yers subjected to the analysis of

o i ¥
‘ vapiance technique in order to test the.following null

" hypotheges:

i 1. "'here is no a:gmfwant diffel‘énce m Lhe uflac—-
: tivenesa of the three methods of instruction as n;easured by
the scoré on the final exemination. R "

2. There is no significant/differshce ‘in, the amount . :

of iimg required to copleté a-unit in'social studies uéing .

.. the threa methoda of instruction, .

3. 'l'hers s, no aig;nirieant. difference in the effec~

tivenéss of the three methods of instruction as; measured by

the totel score of the final exemination with st.udenta at -

v ‘dxrferent levels of ability. . F

: *  The study indiceted these factars. (1) There was no . =
) significghnt difference on t{le pretest end “posttest by those
suhjects' treoted to the thre; mathods’or ‘inntrpction within’
tile'same level. (2) The shortest mean tin;e for the cempletion
of the unit wes in the conventional method. of instruction,
- (3) There was a significent difference by levels of ability
on both the prevle;at and ﬁnstteét as related to subsequent




methods of instruction. i )

In this study programned instruction showed no funde-

mental superzomty to convenuomal metrucuon, nor digd it o

ISSSECE <

prove to be more ef‘i‘mxem in the smount of txme needed to
o " complete the unit." 3

The review of literature, and re).ated reseerch on

programmed instruction revealed it to be &n effm.tlve and

efficient tesching method. However, literature and research:
.. that dealt with progrommed instruction on the topic, "The
i . Principle of the Water Cycle," could not be found. 'x‘hsrefora,
: in order to detemine if programmed instruction is as effective
- as the traditional l.ecture method of mstruct:.on in present).ng

information ok the topxc, "The' Pnncxp].e of" the \Ietex‘ (.ycle,"

the following study was cunduc?.ed. It proved to be ‘as effective
A as the traditional lecture method of instruction and it can

¥ 5 o
i " be employed to impart the knowledge that -grade seven atudants

. . should have before starting a 'study of the causes of relief
B o B rainfsll end frontsl rainfall,

SUMMARY \ :

The foregoing review of related literature dealt briefly

thh the Fntecedents of prugramed instruction in order to

emphasize. the fect that its ‘origins predate the twentieth
tury. Three such

were selected. ‘Two of thése were
the ideas of socrateé and Comenius, and the other was the idea

. of the quintsin, o medieval device empléyed in the training - - ]
i b SN s
N b .

» . g ' .




of” kn_i.ghts. Ix? reviewing deveigpmSnta' in programne_d instruction
that have occurred during the twentieth centuﬁ. the works &f
Pressey,. Skinner, .and Cr’owdelr were qescrit}ed. Pressey is

given credit for heving developed the first teaching machine

in the 1820's. Later, Sk'inner developed the lineur progrum and
Crowder developed the bi-anchir;g program,’ The branching type of

. program was reslly sn attémpt to meet individual Lléarning
- needs.. Next, spih—offs of, the pmgrnmm'ed instructional move-

.. ment such"a_a instructional éesim, behavioral analysis, proces

of systems, as well as the contributions it made to ungraded

_schools, individual instruction, flexible ‘scheduling, and

"athﬂent"-centereﬂ instruction were briefly stated.

F‘ullowmg the overvlew of the development uf px'nbremmed ’
instruction three definitions were presented. On the basis of
% deflni_.tunﬂ the main charzcteristics of pfnﬁramed"‘
instruction were listéd. These were as' follows: ’

: 1._each student progresses indi;ridualj,y and at his

a smell unit of informetion is presented a‘t a time,
the information is arranged from the simple to the

complex, o !

4, students respond actively,

5. students reEe‘ive immediate feedback, uand

6. the progrems are tested and revised in view of
student reaponsea.

In describing the lmaar v.ype of proprem devaloped by
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Skinner ‘it m;e pointed out that the :"L_deas behind it were .
formulated as a result of experiments conducted with snimals.
_The ideas fundemental to the lineur type 'of progrum are as
folluws' - ' ol .
. 1. the materisl is divided into.a series of ‘small frumes,
2, the student gives an overt response tu each freme,
3. matamal is divided into small steps 80 as to ensure

. i
the‘cnrrect response from all students, and .

4, the student is given the corr;ct‘answer im‘:edistel.v

following his response, N 5

The branching type of progrem differs from the linea‘r
'pr_ogram in that the. student's response :_is employed in deter-

. mining the materiol to which he will next be exposed. In .glle
linear progrem &1l students must proceed through the same seéries
of steps. It is reali.za‘d that the i)runching program was developed
.as 'an attempt to meet individual learning needs. Othe.r devices':
employed in order to _gompenaﬁtp for ui_e fact. ‘that students'
learning cepabiligies‘ differ/include the uv.il..ization of gate
frames, conversational chaining, remed_ig loops, secondary
tracks,-ond criterion frames. : :

M‘ter presenting the argumnnts for nnd :;?ﬂ the
emplcyment of programmed instruction 1'. was concluded that 1t
is an ef‘f‘ectlvs and efficient teschlng method md that it 1:;
hera to stay. '

- . ' The review of relsted:research deslt brm‘ly with au
major sspec'.s of reaearch on prca_;rummed lesrning vuth apaclsl

’




emphasi; being pleced on studies that evalucted programe.d
ins';mctiun b_y' compering it to treditionmsl or conventional
methods of tesching. In summery, it cen be stated on the basis
of the reaearch,;‘éviewed here that prograunmed instruetio;x is
.es. effective a meu;s of imperting knowledge as is the tra-
dltxonal method of instruction. Also, it cen be stated that
the reseax‘ch tindingu m'hcat.e that progremued instruction
is just as et‘hc:\mt m tha emount. ‘'of time needed to cmﬂpleta
un)/ts uf‘ instruction as is the traditional method of instruction.
’ - It nhuul.l be pointed out 'that an aw.smpt was made to
find camparatlve studies in all subject az‘eas and atudlea that
dealt. with: all sge groupa. Toward the end nf the revuw of

relatsd resetrch the writer focussed on studies in the avea of ,
the sociel studies and in particular those that deult nnh : 5
socisl studies at the elementary -school level. 'I'he reau).ta of
these studies ere sumnrued as follows: - . . . * e

(a) Two ‘studies ahnwed no nyufxeunt dlftax'enne in the -
achxevement of students who used the programmed methods end
those who used the traditional method of instruction.

(.b) Two studies dmtrn’ted a significent géin for the
students using the programmed units over those ilsing the
treditional method of teaching. : N

(c) Ona study revealed that students uéin‘g progx::_mmed

i unu.s on the geography .of Argentina end Brnul ncmevsd results

equal to.those nbtamad b,y brighter ezudanta who did nbt use

the programmed units.
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i . (d) Anothef study in which a progrumied unit was pre-
. pared -on the topic,_ "!lo-_u Bill Becomes La',“ concluded Wwith o i X
_;he'stnument that ;sociel.‘atudige' content }n pur'.“ lends itae}f S 3
' to programming. ° ' S . ", -
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INTIOODUBTION

Thié chapter pﬂaenfa the hypotheses tested i.n ‘the

ag.udys Also, the p:ubeduree followed in developms Lhe pro-
h &

grammed unh. as well as a* déhne-uon of the procedural steps

vtakan-m execuung the study are px‘eaented. Pinauy, stute~

X menta ere 'made conceming tha luutauona of the s'.utkv, o=

gether’ with the findinga, the conclusions resulting fnon the

5 study, and suggenv.mna ror futurs x‘auarch.

g HYPOTIESES < ’ :

- 1. The linear wpe of rvia'umnd lnomi.ng lenda to -

'~ngzuficant1y different -cmevuent in t.he topic, ';"l'he

Pnncxple of. the Water Cycle," than doea the tmdiuonal
v N 2y

: ‘lcct_ure.me\-hpd Jof inatr\iétinn.

< 2 ‘rhe linear type of prvg,rmed léarning leads to
nsmf‘ cantly dlt“‘erent retenuon m ma wpic, "The Pnnuipl.s

o!‘ Lhe Water Cycle,!. '.han does the treditional lecture neu;ad.

g .
of - instruction over a three week period.. - 7
vz S 1 s i

40 ’
Ap)mdix ‘A ?or a cnronologicnl ac:aunt of t.hn b
achthies und events in th f_the
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1 The following null b,vpotheses ccncemmg posnsst
a hxevament were* tseted. S ' 4 :

5 i,
between students teught by the treditional 1ec'.ux'e method of

\There is ne significant difference in cch;ewement L4

g . “instruction anl those using the linesr type of progrumaed

b leax"'ninég in \pe topic, "'i'he Frinciple of the Water Cycle" 2t

: . : * - ’!‘here 1s no s)gmflcant difference in retention -,"r‘ i
"8’ measured over a three| weak period between sLudean/tau,,ht \ :
by . ths tnad:.hcnal lccturs ms'.hcxi ol msuucuon and those . ﬂ/"\
2 unina the linear pregrummed appx‘oach m (.lm topxn, "Tha Prin- . | E“.»
cipyf the wate): Cycle" o i B

DLFIHXTIOHS .

i. The linéu:"’ type ol’ programued learnin}_,' ag ii. is use # Fi

" here refers to the Skxnnerum progrum thet was dsveinped by ‘\ o

B. F. Skmner plus augnem,utmn with related matex-mls.

2. Achxevement ds. uperationally defined as test score:

o obtaxned by students upon cqmpleuon of units of ntudy by both

the contx‘ol and expenmental groupss " § 3 B
o 0
8 1 The treditionel lecture method of mstrunuon as-it »L

18 here used referg to a, teachlnb procedux‘e in v.hmh the teacher \

mokes an, ‘outline ol‘ each’ module nnd tj-lks to the class concermm, /

‘ \ Qhat contents l\lso, the tsncher places diagrums. on the chall:— “
. board, nses‘ hsh-curda ylk)en introducing new words,. and dic- h
. | ‘tates i}n‘pwr’tam pu%‘ta of the content in s\?ch_a mennen’ as.to ~4
- \,pemit Jstudents t? write 'these paz“ta in thuit.nnt‘,ybaoks.
i : . : w
o f




|8 ai.milnr tol g tnsk ama].yuxs. “This first st.ep ccnsisted 'of il N | H

! program; the pnnc:pln ut‘ the wuter cycle v bx‘uken mw v.hq

. ob;ecuvea for the programned unit .xetn \vnlten aml “then the

' writing three purullal V.es', Jitems for each objective thm. hud
[ been already stqtad. Ona nem was pll:md on the p(etasv.‘z' T

4
" ur tha programued

",_44;
& ’ 4. Hetenuon is operatmnnl}q deﬂneﬂ _asabest, scux‘es . o*
obtu:med on the same’test administereq ‘to measure al:luevu-m.

after’a three week interval. . &

STEPS FOLLOWED IN Tlh-. DEVELOHENT OF Tlh i‘\QuMJ-.n.D.,UNII‘ v ,"' i

e i i .
The first utep taken in wnung th pru;r..mmd umt was

to organi:o the mterial. The. organization ‘of lmterxel waa

concepts thmuks it up-and each of these’ conesm was, than

divided mt.o .the facts that nake it up. .'.. 3

0 I\flor the cun'tent noteriel waé or,,umzad the beneul "

specific bins aF the unit were stateadl 1n stating t.hnse ) ' Tt 2

.objectives csrerul attention uu paid to t.ha nterul ‘that R

. had been.ppekuui,y ary-mud in. ‘order to ananre uu.v. '.be

obaect:vee were. based on and indxcuv.ed the con'.env. !.o be daan
with: - - " . N s T
= v e

'l'he third stap in wriu'ha dme prog!‘ui consisted of

l\ppand}.::k B tdr a list of ;ho obaecu’voa -n4i ums H

42 ‘See Appendix D for the cow ot the final version af- s
'.he pretest after mdxricauona ux‘e ‘msde to t. o

< . T . . N
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anov.hex‘ on thu pasnest,a' nm anaumr on v.he criterion frms.
"‘he ttéu placed.on the pretes'. md posttest were the same,
axcept that “the distractors were Jjuggled. The cnt.emcn frames *
Jid ’ar; reall,v test frames ff( thé progrsmed \milf‘ “he -or&i.ng
- of Lheae cx'n.v:x-nn frmes is not. the eopw as that for t.ha
items ylacad on the pretest or the poau.aat.
° The’ next s'.ep 'as to arrange the crxtonan fromes into
) logxcal esquonce. For example, when a proygram deals w:.th
: concapt hqchinu en!anan Iramaa Ahould first deal with |
v .axamplés unl nopexamplea of ml concept,) llenca, the criterion

\
frmau in tho progrlmad unit danlt with. a definition of tha

! pnneept and. ti.mlm, with dmcrminations buwse.n ethplu and

nohexamplea of the comspt.

o’ llavxng pmcad the criterion fremes in their 10511:31

° uquem:n tenchmg trmlel were written so as to lead from

antry lavei ’oahavio to the first ex-lnrion freme and 80

to subaaquom. erx\erum frames. Aﬂ.er all '.nchm; end cntarxon
frames were -nnan, euch tl‘m was ‘nusbered. x

“The rramu were pruanted according 10 the following

Saa Appendix I-‘ for a copy cr the x‘inal vsre:lon of
. ths ponuaet

S.e Appandix B for a copy of the finsl vnremn of the
enux-a progremmed unn after modii‘xuationa ,were made to it,

N 45, sae Appendix C for a copy of tha instrument used to
dutamine entry levcl bahaviar.

i

|



lere the f‘i;‘st\ teoching freme was ;:Jlaéed a't' ‘the top
-of page one. The correct response to.that frome was plu'cgd'
at the top of page iwu aloy\g with the next freme. The same
. px;'ucedure was fbl}owed for the first helf ‘of tlic program. .
e Then vthe ‘fremes end snswers were writte'\n st the‘botwm\‘q.f the
: pages for the last half of the progrem.
When' each ‘set of fremes that dealt with each concé}:t

“4n the woter cycle as well as the v;at.er cycle itself w;are)»

Cy R vritten cach set was given to & tescher to reud. The lezcher

was ‘asked to consider the content covered by each set of 'frames
as well ;;s the w;a,y one frame flowed into or followed another.
In this particuler case the teacher felt thot eech set of
fromes was well co;xstnucted and. that each covered Aadaqpntal,y
+ the content it deelt with. In view of‘ this feedback the writer
did not feel it necessary to chénge any fremes. Prior to o
& o n '.x',}.'i.n,g the progrﬁ out on the studehs it wes decided to call
each of the five sets of frames a mdule. 'rne pro;,ram thsn

consisted of five modules.

‘out on two studentd.. In order to se\;len'. these. two students the

It was further ‘decided v.ha?. the progran should he tried

writer first obtained reeding scores as messured, by the Gates-
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| MacGinite Reading Test from the District Office of the Avalon .

! North Im\.egrsted School 'Board.' The reading scores were obtained
for the grads seven classas in the following schools: Holy
iledeemer, Spanisrd's Bs,y, St.\}etav's, Upper Island Cove;

38y uaberts Amselgomated, Day roberts; St. Mark's, Shesrstown;

+ > -and Céley's Pcix:nt Elementary, Coley's Point. The mean gx‘ade

readms 1evel was t.han cal.culated for each of these classes.
The means obtained were bused on the vocabulary and compre-
hension sections of the Gates-MacGinite ﬂ'ea@‘m& Test. It was
found that the mean grade reading level of the grade seven
ciaau in the Bay Roberts Amalgeamated ‘School best matched that
of the ;Coley's Po;int Elementary School. shere' the experimental
situation was to be estn’bnehed_.nNext,‘twu students were ren-
domly selécted from the grmije seven class et the Bay Roberts
Amalgrmated school. This was agcomplisﬁed by writing the names
of the twenty-nine students in ’v.hat class on pieces of paper
and plee‘ing -t'hem in & hat. The hst was then sheken up end one
piece of paper was selected. The student whose nme appeared

on that piece of puper was 'sel'eet’ad,as one of the two students.

" The' pi_ece of paper was placed back in the hat ond the hst wes

again shaken’ up. A Second piece of papar’ wag @he‘ri selected from
the het. The st_uden&whose neme appeared on that piece of paper
become the‘ovther of the two students. The writer then abtaine&“
permi‘ssiun to try the proyamﬁsd .unit on these twé students’

from the principal and ‘stoff of the Bay noberts Anelgumated

aaieiagzs




' .following.format:
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Before the students renéived_ the progremued unit they

_ were told that they could hélpv the writer develop the progrsm

by offering their criticisms. Also; the students were told to
@sk questions whenever. they had difficulty and to let the

writer know if they made an incorrect response to uny of the':

fremes.
As the students worked: through each module the writer
observed that they were having trouble handling the ni'nety-‘
five peges that made up the .program-at that time. This was
pnrticularl,y obvious when the two students had to carry these
puges and mat.ennls to and from the kits when they were con-
ductmg their axpenments. In order to carrect this situation -

the writer decided to modify the format o_f the program. This

was accomplished by organizing each module 'in:a menner similer

to that in which the ‘entire program was orgenized. That is,

the frames in each module were presented accordiny to the
. MODULET |,

2 4 n

Page?.

o s . .
Here the first't.anchin,, ‘frame for.each module was

placed at the top of page one. The correct response to that

freme was pleé‘ed at the top oi‘kpsae two slong with the next

frome. The same procedure was followed for the first helf n!'
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each module in the program. The fremes ‘and answers were written

at the bottom of the peges for.the lest half of each. module,
Also, the modules were separasted so that the module the

N student was to deel with on one dsy was '.he cn]y one he need
'

A

handle. LR .

) As & result of the d'i'ﬁ‘ieuuies experienced by the
students and in view of their criticisms the fremes that were
modified.or added ere as follows: )

1. fremes 8, 7, ind 21 in module one,

2. franes 5, 8, 18, 8, end 35 in module two;

:) = 8. fremes 13, 19), 22, 26, and 39 in module three,

‘4. fremes 5 and 45 in nodule four, . - .

5. freame 19 in module five. ‘,

‘Several of ‘the foregoing rrumaa wara modified by tha
add:tion of foml ptolpts. Fomal pmmpu provide the student
“with information about the struct bf an ptable P
but not its meaning. These prom?ta wére.qdded after t.he stu-

dents indicsted thot they hed respon:led.incorrect'ly». toa fr;mt.

) For example, prior to the ‘modification process freme three in

module 3ne reed as follows;
. "Vapopjis formed when the smallest particles of a
'1‘1qui’d called molecules pass from ‘the 1liquid into the 3

After the.mddition of the prompt it read rgualy; L
"Vepor is formed whem the. smallest purticles of a
1liquid ecalled moletules pass from the liquid into the




P
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The studenta mfomed the wruer that they did not

know what. duphcaung f‘l\nd is. This termnoloy nppeuredu:

frame seven, module one. It was therefore necessary ‘to axplm_n
whet duphcaunl, fluid is. Before’ me addition of such an
explenation the frame read as follows: ¥
"You are able to set up en expammem t.o prove that
liquids change 'into vepor. The liquid used in'this expe.'ment‘,
is duplicating fluid.instead of water.. quiicu;iw’ fluid is
-ﬁaed because it éﬁsnses into a vapor faster than water at r_ooh

temperature end- you ere able to smell it. Therefore, it is’,

better to use dupheaung fluid m thie _ il
After the explsnauomor duplxcuun,,, fluid vas mcluded
the frame read thusly: - ‘
., "You ere able to;vsec up an ex‘periment to prove that
liquids chnnge into vapor. The liquid used in this. experiment
(s, duphcatmg fluid mstead of water, This i‘luxd is used in :
machmes to maka many copxea of the seme psper. nupuceuné

fluid 1s used- because it chenges into a vapor fhster than,

" water at room temperature and you are able to smell it. ‘There-

fore, it is better to use dupliccting fluid idthis
It was necessary. to modify the arns wers presented for
sope of the fremes. For exwmple, frame five and its answer. in:.
‘module four read as follows: . ’ '
"List; one” example of moisture falling to the earth's
surface. N i . . : N
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&,

fAIN, FHOZEN QAIN, SNOW*™ ! g : .

After the modification was'mads the frsme ard its answer
appaared thusly: d . . -
"List one exampleof moisture faui‘rg to, the carth's
] ‘ _surface, _ ' .
ANY ONE OF THE FOLLOJING IS CORRECT. i
RAIN, PROZEN RAIN, SNOW™ s b
After the studsnts had complet.ed modula ‘four the writer .
observed that they had not placed the matez-l.als utuized in the
experiment in their kits. .The writer then :mquued why this was -
80, The studentu informed him that the nmduls had not instructed
mem to return the materials to the kit.’ In order to correct
th)s erx-or frame forty-five was added to module i‘uur. That

frame readu as follows:

“Now follow these instr\}ctiun.s in order to put away the

materials you just used in your expefiment.
(a) demove the two-hule;i stopper,from the flusk.
i (v) Ke\mov; the tape from the inside of the besker. )
‘ “\ “(e) Now toke the flask, pbur_ the water from the flask
into '..he sink. s . $
(d) Take the ice out of the beg end place itin the .
sink, ' ) g o T
(e) Fold up the bag &nd ‘p].a;e the wire around it.
(f) Now toke a poper towel and -dry off the saucer and
‘besker. T ’ ]
) (g) Good, Now“tske the bag, roll of tepe, secucer, beaker,

‘two-holed stopper,.attachments and flusk buck o the kit.
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(h) }lace all the materials in the k:.v. and the puper
towel in the garbage. . ¥
(i) Good, Now you have cleaned up ct‘ter‘ym.)r experiment."
Il‘l vsu.mmux"y, the types of changes mede in the progrem ‘
as a result of workirig with the two students were as follows:
(a) the definite dxvumm of the programied unit into’
flve modules,
(b) the den:.on of formel prompts, '
SR (c).:a more specxhc statement, of correct enswers, °
- . ..(d) the use of definitions in order to clirify the’
7 meaning of kay’ words, : - "
«e) the addition of en extra freme. v .
After all five modules were tested on the two students,
the content validity of the entire px‘ogrt.m was checked. The -
- ;ésting instruments used consisted ;l‘ an entry level test,
a prégest, and. its parn]zlel posttest. T‘he enu_',{( level test
,consisted of ten items. Each item deelt with information that
the autudem. had to acquire before e could use the programmad
.uni\ of instrur‘:tion in a meaningful menner. Both the entry
ievel test and the px-étest were submitted tu-a testing specicl-
ist with the Department of EducslionalvPeych'olog' at lemorial
«University. No major chenges were found.to. be x;eqassary on
either of these two tests. .
The '_.hx-aa tests were dev;.sad by the wmiter. Therefore,
a professional geoy’a]ﬁhar on the university faculty -at
Memorial University plus two greduste students in the tiela !




at lMemorial University.wére asked to determine the content
validity of esch test. Also, the content velidity of the

O ) 'prog'rammed unit on-the topic, "The Principle of the 'Vatar
Cycle," was determined in the some manner.

. As a result of the feedbuck received from the three
persons engaged for ﬁuypnsee of validating the entire prosr'am, )
mpdificntionsnwere, mede to th‘e entry level test, tpretqst!

. posttest,. nndﬂ  progremed Unit. On ‘the entry lsvél behevior
test items 5, , end 10 were modified in order !,a remove
choices that were/too obviously {ncm‘rect. For exwumple, it

was: pointed out that magnetism as one of the choices in item

nine was too obviously incorrect. Before test item nine wes )

modified it reed’as follows:

" en the ntmosphere 15 in motion across the eux'th'
W : surfaco it is called ..........,.......................( ),

A (a) lf.ngneti.sln (b) Wind (c) Noise (d) Force"

\ : : After test item nine was modified it read thusly;

“When the atmosphere is in motion across the earth's

surfice it is c8lled eesseeecerrsncseronns Coegrsensl )
(a) Strength (b) Wind (c) Noise (d)- Force" C .
5 . On the prétest, nema 1, 2, 3, 9, 15, 17, 20, 22, 28,

24, 28,30, and 31 were modified, Aguin some of. the cliices
‘it the test items were worded so.as. to indicute the correct '
choice, Also, it was suggested that the writer's choice of -

E . terminology was. iinadeq'uaie in some of these items. For eéxample,

d the writer used ‘the term “steen’ in test item three and’it

H S = L '




was pointed out that stealy is invisible, Tt is waler droplets >

that are seen on the cool window pene &nd not steam, Therefore,
it ves suggested that water ddqplets be used in the test item’
instend of steem. Irior to modifiddbtion'test item three resd .

as follows:

"An example of evaporation is a .
(a‘) Pool of wcter drying up g g
(b) River flowing to the sea
(e) Kettle of boiling water )
(d).¥indow. pene v}i_t.h steam forming on it."

After the substitution was made the item read as follows:

creecenieas ()

“"An example of evaporation is eu...

(s) Pool of water drying up
(b) River flowxn‘,\to the sea o

(c) Kettle of boiling watei* . )
(d) Window pane with water _droplets forming on it."
’ Also, the writer acted on the recommendstion of the
professionsl geogrspher and added a‘x-rowe to t;eet item thirty-
one 1n order to show lateral movement of moisture in the atmos =
phera and water on the earth'a sux-ruce. The seme modifications
were made to ‘the psrane]. items on the- ‘posttest.
fn checking the content velidity of the px-ouunmed um.t
the professional geogrepher ubgarwed that the wx-n.ér had not . £

introduced the idea of lateral movement in the wnt_er.cyéle. The
g‘aopaphex- pointed out_that this wes an important idea in' the

water cycle and that provision' should be made to qccumugsfaiik.

TRTRT




B wn.hm the atmosphere), A \ .

its way from hlg,hax‘_levsls to -lower levels ‘of the earth's

. of items 13, 24, ‘end 32 to. the preten an uems ‘15, 18, and=

“meant tl;e ndch 10n of ﬂ'anfaa 36,. 37, 38, d9 40, 41, and 42 to

' module twoy

: programmed umt. as B cnter)on frame. 'rms maunt the ad\nuon

.- In order to introduce thé idea of lateral ni;l.ve}n.enfv.' "

the wnter f:rst added- three more nb.]ecnves to the 115!. of.‘ b

obgecnves for ‘the programmeﬁ unit,’ These addluanbl obJectwe

were as fallowg. : i L I 1

. "(a) Idenuf‘y the symbol for bateral movement ina

dmg‘am of the vater cycle, - : - v i ]

¥(b) Tell why thersv is latsral movement oi‘ noisture
o L

(c) Stete how gmlsturs thai falls to the earth «finda

surface," : o . /

Next three parnllel test itams wera wz'nisn for each

of‘ the foregoing obaectzvan. One item was placed on .the

pretest, enother on t.he paauest, and mother w:thm the

38 to t.he posttest. Also,, for the ptagrammed Jnn. ‘it meant t.he

8ddition of frame 42 in module twg., freme 43 in _modula _rour,

end frome 18 ‘in module fives ) £

The 1dea of lateral movement of maxsture in thc bunos-

phare was Jncludad in the prng,r;.m by placxms

46 Also,  the 1693 of the ,lateral movement of moxqture

4850e appendix E, Module II, Frames 35-42,




. . a7 s .
/*1 - See Appenlix E, Module IV, .Fromes 38-43.

on the earth's surfece was included in the program by pl.ac:mg,
addxucmnl. fremes after the concept of proc:puauon. Tkus 5
pert of ‘the program was selected because nuch of the moisture
_that fulls to the ssrth flows over its aurfaca to lower levels.
Therefore, frames 38, 29, 40, 41, 42, and 43 were added ‘o
module fourev ;rhe professional éeogra_pher pointed out that
inclusion of the ‘notion’ of the lateral 'move‘men‘t of moisture in
_the water cycle would make it-both valid and geogrophic,

" In order to dat:'nl néequste};' with the notion of ]v.arte’ra]t
moveﬁent in the water cycle f‘rnmevs-was.added to module fiva.“ "
Aluo, freme 16 in the seme module wes modifxed. :

_The protesaiunal geographer suggested that the writex,-'-u '

.useof. temmolo,;y wag- xnpdequate in some of. the i‘rames, ‘and
offered solutions to this situation, .For exomple, it was 4 R 4
" pointed out that pat".icl.gs in ltha; air that ect ns‘ c‘un\lensulicn
nucleii may .be duavtipnrv.h_:l’eu, "galt crystels from sea spray,

soil perticles, end chemicals. Theretore, in freme :hirta, module-
“four; it was p‘ointed out thet it would be more accurste to 2

clinincte the word "dust™ berore mticla., Before modification

.Creme tmrty read as follows.

v: . “If a supercooled droplet of water s?.mLea a dust

pnx'ucla inthe air it freezes,. Also,. when it sLx‘lkes the

“surface of the certh’ it _ - M
After thn word dusf. was eliminated it read as follc«u. )




“WIf g supex‘cooled droplet of watér stri‘keé & perticle

3 ~-.in the air it freezes. Alao, when--it strikes the sirface
) "

of the eax‘th it i

By followmg the sugbesuons of the pro!‘escunnal
Ed gengrepher the writer modxtxed frame 33 1n module v.wo, frames
4,.25, and 41 in module tl\ree fremes 2, 21, and 30 in mudula :

t‘our and frame 31 in modula five,
After the writer.sdded frames 36, 37, 38, 39, 40, 41, md

%v i ‘42 to module two end ‘frames. 38, .’39 40, 41 42, and 43 to module

. four the frames were *ned out ‘on the scﬁ"tna— =tuden§:m Bay .

B “ Roberta Amalgamuted school. As a result it was found nece:

to add formal promptu !o frsmea Lhuty-mx and t‘or'.y :m madu],e

!wo und frsma fox‘ty-tvo in module four. Before the add@ition o!‘ tha

formal prompts to fruma forty ~two in module four 1! reed 8s tull.aw!

§ RNy “"In’order for moisture on: ths cprth to find its way to'

IDIIEX‘ 1eve1= of the esrth'a surface it sometimes flows over the
E i of the earth," w <

After thP addition of the formal prnmpt. it read thusly,

“In ofdér for mnistux‘e on the earth to find its way

L to o er 1ovels of the earth's aurface it sametmue flowe ovgr
the' s . i of .tha earlh." h '

“"ha next step in the ﬁevelopment of the programmad unit B
of study was to ensure thnt the readinb 1cvn]. of the mnten..l :
preuented wes apprnprinte for the grade seven studentn. This was

# accompluhed by utilizing the Thorndike and Largo 1list of X .

4SE.Nax'd L.. Thorndike and, Irvmg Lorge, The Tnacher 8
o WDrd Buok of ‘30,000 Words (New York: Bureau of Fublications, -,
Teacﬁers Co[Tege. Columbla Umversny, 1959),\pp. 1-208
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-’)0,009 words, .as contsined Tin a book ;niilldd The 'l‘eschax:‘s
. word ook of 20,000 %ords, -Each word in the list is fnnaved' -
by five.columns of numbers indiceting its x‘re‘qu_nm:y of occurrence,
nomely the Thoindike general count of 1931, ‘the Lorge msgewine .
count, the Thotndike count of 120 ,juvZni).n.honks, the Lorge- ' - '_
"Thorndike semontic count, am\ the general coum. .Jm:ﬂ is a
‘summary of the other four coum.n. ~ .

If a word is followed by _thé number one for & ‘particuler o &

type of resding matter it means that the word appears at least
: N one time in every milliord wupda,but not so.meny. as two times o w4
ey per. million, Tf the letter A foll.ows a word. t‘or a pu‘txculu :
Y ' : type of raading mstt\ar it. mesns that the wnx‘d appears at lean
e : '—fiﬂy umsa per-million.words, but not 8o mm\v as 100 per Mu;on.

1r the lettara AA follow, -n. meens the ‘word nppsnrs one hundmd 4

M umss or over per million. *

In order to illustrate the.format ol‘ the recding list

the word “substence" is '.akon ea an exanple. In the resding
dist the word appears as follows:
T.L U Sy
substance A 160 71 47 %69
I C : . .The letter G indicates the &eneral count. lhe letters
T, L, J, end S indicate the Thorndike general count ,of 1931;

the Lorge mngazina count, the Thorndike count of 120 juveénile
L A N o - o j

° 49, Edward ‘L. Thorndike and Irv:n., Lorge, The Teacher's
Word Uock of 30,000 Words (New York: 3uresu of Fublica on.,
. TeacEex_‘u College, EqumBTn Umvex‘uity, 1969), p. 178,




_w'books ) an:l the Lot&é-‘l‘hornd;ke samanuc count x-especuvely.

For pux‘posee of cheekmg the reudinu ievsl of the
programmed umlt the column for the general ee€ of reading %
matter was utilized. This colum was selected becouse it.is a
aummary of the other, four eeunta. -Also, Thu(ndlke and Lorye huve
eccebted it as bc)ng the most important and usually. the ‘nost
decisive. The writer selected words fromlthe program that were
_'thought to PE above the grade seven reading J.evel§° All words
with counté Prahging from KA down to six :-;ere below: the. grade
seven reeding level or equal to it. The frones contuining
’ A‘;\x@h words: were not modified. However, if the count for a i
“ -

-word in-the general column was six or below the freme ‘contui
‘it.wes modified, The freme was mo.\iried. by substituting another
word 'for‘t.he one above the gradevseven level or by including )
the pronunciation and .sometimas a definition of the word in
the f_r‘ame. ] . )
‘Modificetions were medg to fremes 1, 4, 7, 8, 13, 80,

and '% in module one, frames 16 ond 36.in module two, rrame 38
in modu'le three, onddreme 14 in module four 88 & rasult of the’
writer's unhzanon of the Thomﬂike-Lm'ga word lntt.. For -
example, the word "moleculea" hed a count of three in the
general column. The}-sforp, ‘t'he pronuncistion of thzg. word’ was
.added to the freme in which it first appearei. :
Before the produnciation was edded, !v'rsmsv one. in ;

A

50588 Ap]\ondlx G for a llut of the words. uelactud I‘rom
uim praarummed unit ami Jooked up in ‘tho Thmndika-box‘he word

g R
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mcdule one rsnd as follows:

MAs e substence changes fx-om a liquid to a vupor and
floats in the amnsphere billions of tn\y particles of the
substence called molecules leave the sirfuce of the liquid
end float in the ) as vapar.

Aftér the pronunciation wes added to the frame it read
thusly: ’ “ . X . ( .

"Ae & subr tancé chenges from & liquid to a vapor und .
floats in the stmosphere billions of tiny purticles of - the
subntr.n;e called moleculﬂaj (MOLL-uh~KULS) leave. the surfuce
of the liqui'd and flost in the . _ s vapor."

In frume two, module’ two, the word "cnnsxdered"g

was nseﬂ.
llowever, n. was found to have a cnunt of 1 in the wurd hat. |
Therefore, the frame was modified by substituting the words
"uged as" for the words’ "considered to b’e". T .
Bst‘or‘e the substitution"was made: the freme read as-
follows: . b
“Ar‘v.aituation in :v;hich air is warmed and
can be cohsidered to be -an example of werm air rising."
After the substitution wes made the frames read
ihut;ly': ) ' ) '
“Any situation in which sir is wormed snd
cen be used as an example 'of warm eir rising." . .
The word "materials". had a count of five in the word ¢
list, ‘The word "materials" !‘ira‘t.uﬁpeaxw in fx'ume_ 'eight, m;)dule
one. Therefore, frame eight was modified Sy sdding the pronun-

ciation for matérisls as well as a déscription of whut the’
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me’toriala were in this particular case.

Prior to the modificetions frame eight, module one, O
read as . follows: ». i E ;

"In order to set up this experiment you must. follov

\ the instructions very curefully and keep them with you at sll
\ . :
..

Te . (b) Open- the kit. |

times.

" LN
(a) Go to-the kit coﬁtf:injing your materials. . ]

(c) demove the container merked duplicating fluid.
(d) Now remove the contsiner marked beasker.
' (e) Next take the bottle and beusker. back to your seat. .

(f) Place both on your desk."

Aﬁ.er the modit‘xcatioma were made frz.me eight read thusly
"In order to set up this experiment you must'follow L
the instructions very carefully and keep them with you &t all

* times.

(a) Go to the kit contairing your materiels (ma~TER-E-als).
Materinls ere things~g¢ontained in your kit. ’ ’
v‘ (). Open the kit. :

(¢) iemove the bo\ttle marked duplxcatmg fluid.

(d) Now remove the container marked besker (BEK-er),

' (e) Next ‘teke the bottle and besker back to your :juut;

(f) l"la’ce both on' your desk."

N Thé programmed instructional unit dnve‘Luped 4in" this
im@mship was basically .the same as the linear type of pp’oyu’x‘
, ' except. that here the program rsquired’thé student to set up

five experiments in order to demonstrate euch of the four
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concepts in the'watér cycle as well as the principle of the '
.water cycle itself. In each case.the px'oi;ram directed the
studant toward 8 kit containing -the materials needed to set
up the expenxumt.51 After the stq_dent obtamed the requue(_l
¥ : mﬂ‘.ex\lnls from the kit, the .prcgram led him through a series
of steps to the es'.éblishn;ent_ of the particular experiment.

For example, in setting up an experiment to demonstruste the,

@ . concept og evaporation part of the directions read as.follows:
“(a) Go to the kit contoining your moteriils (mo~TER- i
E-als). Nateriols sre things contained in your kite
4 (b) Open the kit. : .
(c) Remove the bottle inarked duplicating fluid.

TR s

(d)- Now rémove }%i container marked’ beakér (Bkk-er).,
' . . (e) Next take the“bottle and besker. buck.to your .sect. . #
(f) Place both on your desks - ;

Now you should heve a bottle marked duplwatina
‘fl\ud and & container marked besker placed on your
desk." E " )

Each student in the expex‘imsnt‘al group was assi@e;i a
kit containing the matermla necessary for setting up the five .
expenmenta that were mcluded in the pro,y‘am. A comp].etn list
of such materisls was compiled after the progrem was written. B
"his wes done in order €6 ehsure ‘that ench kit contained the

materiels required. Materials not plsced -in the kit were

Sae Appendxx H for a -1iét of the materials eant.ainad
in each "kit
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. " . provided in approbriata locations ,yan the classroom. These
meteriale included ice cubes, paper towels, and hot end' cold -

water.

PROCEDURAL STEPS FOLLOWED DURING THE EXPLWIMLNTAL PHASE OF
. THE STUDY R

. : For the experimental ph_asa'cf the study the m;,'i'.er

- used an experimental design presented by Kerlinger.sa This
e x . design is referred. to as experiiqanta). group-control group 5

rendomized subjects. A  representation of that design is as

follows:

X ¥ (experimental group)

~X Y . (control youp) ” .

E mdmates that the suh.;ects‘*were randomly nssigned.

X m:hcat.es an exper:mental vsnabla that was
: s menipulated. .
~X éndieetea an experiin‘entn; variable v.hat; was‘ not’. -
_menipuleted. - E ' ;
Y, \indil:a‘tau the posiiast given to each groups

Priux- to the establishment of th§ axpemmem.ul and

e

cuntrol groups ut the.Coley's Point’ Elementam School, the
principal and staff of that schuol agreed to cooperate during
. the experimental phase. uf the stud,y. Also, the special '

,” -assistance of two tsuchers was nbtamad. Ona of these teachers -

52 d Ne Ker'l).ngex‘, Foundations. of Bahavzoral Heaeax‘ch
o (Nsw York: Holt Rinehart and Winstom, nc.. s Pe .




agreed to teach ih‘e' control g}-oﬁp an'd tﬂe other sgreed to ./ .
\ ' supervise the experimentel g}aud. Furthermore, ' the Principal»

and 'staff were infofmed of the necessary timetable changes..

These changes entailed the cancellation of class sessions

in the resource center anéh afternoon for a period of one

week.and the use of substitute teechers to fill in for the

¥ teacher of the experimental group, .the teacher of the control

P group, end the writer.

Before the groups were randomly selécted or eusxbned

to treatments, the entry. level test and pret.est. were

administered. to the entire grade seven cleas at’ the same ti:mg ]
. and place. The results obtaine. on the entry level test demon-
strcted that the students did not heve the information '.
necessary to start s meeningful study of the topic, "The, ’ <
Principal of the Water Cycleé." The students lacking su}‘ficient

entry level bchovior were taught the necessnry information.
hach of fhe ten itema on the entry level test hsd —:o be dealt 3
; wh.h because each item on it was enmvereﬂ_mc_urractly by at -
“least four members o‘t‘ the ¢lass. The acort.ss‘ 6bt§ined on the
pretest®® demonstrated that the students already hed some. . “i
'ﬁnowledge of the miterial presented in the prom‘nnu'red unit.
However, random ‘assignment to’ groups ensured theoretically
thut the expemmem.al gz‘oup and the ccntrol group were aqual

to each other.

5abee Appendix xgure 5, for the unudausv.ed and 2
: adjusted- scores ob‘t’ained by the u-ade seven students on the |
K 3 pretest. . 9




. . The sample empiayed in the experimentcil phase of the
study consisted of the prade seven élusu at the Coley's roint ’ |
Elementary School. The class «l:onsisted of thirty-one students.
Tfowever, one student was absent during the aglminisﬁretian of
the entry level test and pretest. Therefore, mthc results of
that student were omitied in the final qxl\Lysis of the data.

collen:ed during the expsrimsnt.' ' ) 3
: Next, the names nf‘tha'thirty students were listed. in

the ‘order in which tﬁey occurrsd on ‘the cla’&s register end wezf
numbered from one to thirwy. The thuty students were randomly’
nsslgned to two groups py uemg a tible of 4000 rendom 1-mmb=l:'|a§‘i
’!'he numbers were generated by utilizing a CIMS Computing Center
routine at “the computing center, Coursnt Institute of
Kethemrticel Sciences, New York Umversuy. The 4000 rnndam 4
numbers were orgenized in forty. setn of ‘one hundred each. The
table of x-andoqx numbera covers:pages 714, 71%,-‘ 716, and 717

with each set u:f numbers ax-ranse& \in columns \f.hu‘i extend the

length of pages 714, 716, and 715, 717, The rows of numbers

extend across pages "714, 715, and pagea 716, 717, The two pa.ues
on which to stcrt were selected by V.he toss o[ a coln. The )

book was then opened to poges 714 ind 715 and’ plnced on the - -
desk in front of the writer. The writer.then closed his eyes

and moved 8 pen. Ain various directions sbove the ‘two p&g,;es.

Next, the tip'of the pen was placed on 'the book. The numl?ar

54Fr d No anhnaar, Foundnuona ot Behaviornl ;(esazrch
(New York: llolt, iinehart.end Ains on, nc., 1973), Ppe =17,
' % .
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in the table . nesrest the L_ip of ‘.Lh. writer's pen wss selected
8s the starting point. The writer then proceeda(} to follow
the rows of numbers scross the ipages: The names listed
opposite the first firteen numbers that_ -wex'e less thun
thirty were ;maigned to group-A. The nemes that were opposite
the remaining fifteen numbers viere sssigned to group B. After
the two groups were randomly uelecud they were nngned to
‘treatments by the toss of & coin.

After snugnment to trentmnta .group A was cé].l.sd tha

s experimcntel cgroup ond group B was called the control g_,roup. :

The experimental group reca:ved the prnuammed treatmem. and -
the control group received the lecture treatment.

Each student in the grade seven class was then informed
of the_group into which he or a'he' had beonvplaced. Also, each
student was told to select a book from the library to be read
if he or she completed the modulés before the sllotted time-
expired. The studen'ts in the experimental group then went to
the resource center where they were to utilize the programmed .
unit end the students in the co\ntro].’ group rmi&ﬁ in the

classroom where they were to be exposed to the trsditional

“lecture method of instruction. Also, each student in the exper-

imentsl group was anaimad a kit. Each ki‘t, iR addition to the

85

tained wt:tt.tan 1nn'.mtiona to atudenu on the use of the

sae Appondix J for .a copy of the instructions to
students.




progranmed materials, & short practice mt‘z’du).e,scs and the

objectives of theé unit. The students,in the experimental
A . 7 <

group were told to read the instructions, do, the practice

moduIB, 8nd then read. the objectives before starting work -

£ on the programmed-unit on the topic, "The ‘Principle of the'ﬂ_

} 'Ilater Cycles" %

3 During the nxpermental phase of the. Atud,x the parallel ‘( -
i group methnd was %floyed. The programmed unit was divided

4 into fxve segmsm,a called modules, Also,- the ‘materiel from”

which lhe teacher in the control group was to canqtmct his
lectures was divided mto five parallel modulea. Durmg

each sass)‘on.the contyol group and the experimental’ group .

covered tha"aame content, This was achieved by having both

groups complete module one on the first day, ‘module two on the

secqnd day, and so on until module ‘five was completed on the
fifth Hey. This method of exptisure helped prevent 'studenta in
one group from 1nfom1ng the students in the other group of, the
moterial they would remnvs next or of that which they had
alrealdy racexvad. §

Dun.ng each aessinn the exp«rimsntal group was uuper—

\ vised b,y the same teacher. This tsachar waa employed for

P

56 o e
See Appendix K for a short practir:a moduls,
-’57

B g See Agpandxx L for the five pal‘a).lsl mdu].es gi.ven
& to. the teacher in the control g,m\l'p
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purposes of 'mnintaininz discipline and did not. heip students
with problems that srose from their working on the px-n@ram."
The teacher employed in’ the control situation was informed
of Iwhat to'include in his lectures nna,.ni‘ the disgrems to ﬁraw
on the ch;:lkboard while the students took n}ﬂea.ss Also, the -
teacher of the control group -was provided w‘ith‘ 'flash—cardé and i
wes instructed to use them for the w‘ards underlined in the 4
material from which he was to draw hi_s lectures, It scems ?
reasonsbly safe to essume that the ped';agogicul idiosyncresies
of the teachers did not infldence the results of the investigetion \ .
because each teacher was u)ld axncuy what to do. During sach \
eession the writer ehaerved that the teacher in the control youp
dia exuctl% vhet he wes instructed t/d\{ Also, the writer
ohsgx:ved that the teacher o.;“ ‘tha experimental group did not essist
o

the gtudents. The writer weo. mble to make these observations

g because both teachers agreed to- permt him to mnva rx'ealy n-om

one group to the other, . '
Immedistely following the completion of the programmed
unit both the experimental group and the control group received

the posttest at the seme time and place.:Three wecks after the

"edministration of the posttest the retention test was

administered tn the students in both groups at the same time ¢

and place. e ) ., .

585ee Arpandix M for the procedur:
to the teacher n the control group.




A ' During the. experimentel phasa al‘ the study two s udems

i ‘ nioued one dqy br school each, Ore of these students wan fioi "‘
the expemmantnl group and the other was from t.he eontrcl

gmup. Therefore, the results nbtnlned fram theﬂe two students
were omitted in ‘the final analysis of‘the ‘dnta colLec[,ed

during the”‘sihdy. The two gLudem.s were pémit*ud’ to continue

. parucxputmg in the expar:unent and the student not prgsent

. . fnr the admmstreuon of the entry *level test and pretest

* . was assigned to the contx‘ol gx‘oup. This ﬁa,}'mcessar_y becnuse ’ -

°E a teacher was not avnilnble te supe‘rv;be these three at.udenta.
[ “during the expenmcntnl sqsawna. Alao, a room could not be
found where these students could engage in iMapendent study,’
M'm.ys:{s OF THE DATA COLLECTED - - o @ e
' The pretest, pos’ test, and retunuon test esch cuntnm

thxrty—three maltiple choice-items. Ths writer'd udad A0 |

give one point of .credit for esch correct raapo ¢ and to. " . e

use the corrsct:on—fur—chance formula. 'rh;s forr Y corraéts.. A

for -omigtions rether than for guaaa'.mg alone, | general . ¢
59 i i

formula” . is usually written ‘“ e - o

In this formula

: - 50,  Rose and Julien C. Stenl

Ce Co\ 3 ey,
Todey's Schools" (Englewood cutra. NiJ.: Prpntd cf-l
I?J'SS‘, P 156,




5 i’s the 'score corrected for guessing -
i ‘R is the number of rié}:t responses.
, ¥ is the number of wrong a-eaponses, not’ coum.mg

Q\\jomtted items. el o

Q is the; number ‘of opuons presented f‘or ecch item, = |

. 4 The multiple-choice tests used in this study- ccnsxat

'cf mehw-exsht, four option items bnd five, i‘zva npuon 1'.ama.

‘Pherefare, the writer had t.o use th/a formula S =

-1V fox‘
v 'A twenty-eight of. the ltema aml_ the foszula S=R=1 Wﬁfor

" five of the items. The x‘e‘suIta,obt'ained after the appLication
-of these formulae to each atu@ant"s'answe;a‘wex"e thenﬂadde«l'l

togethei‘-thetehy giving the udjusted fesult, For. exampl‘t\a, nf

the twenty-e:ght itetm correcuy and 6ne of tha f;va items
" correctl,v ‘the adaubtment procedurs was as fouowe.
.-(R,-1w).+(n-1w)

3 7

-'=(25—1 ) (1-1x4)~:;
3' e S

s aaeg i
: U= 24e s g

In:the foregoing:exemple the. student'u um:vdjust.ed score
s t\.anty-six and -the. ad.j\mted score is twenty-[our. It should
" be no;ed tHat " 1n the acZ\ml situation. a/studenb might hove eq

et _ unedjusted ucox‘e of twent;

. S‘}' t‘wei\ty-f becauad d' a. diﬂ‘ex‘ent combinabion “of. qarnct .

N a student ‘attempted an %‘uesuons and answered twen'.y-tive of

Ty e BEL Ty (1 Ty e P

s

‘six and. not x‘éceiva an adjusted score \




: } 1
sgl S 4.t 5 .
and “incorrect answor‘a. ‘

The Dean of the axpermental yanp s unnd.]usf.ed scores
on the posttest was 24 43 and t.hat of the control g,l'OL\P was -
23.86. _Table 1 showa the experimental group's and com.x'a].
‘group s unadgustad scoraa o8 obtained’ on the posttest. To
‘g&hu uluutrnte, Figure 6-is z? grephic representation of
the expepi\gsntgl group's and control group's unadjusted scores
as obtained on the seme test. The medien.of the experimental -

’ gz-oup s unadjusted scores on the pasnest wag 24 and that of
R v.he control 5roup was 23 5. The standurd devistion for the
experimentel group was 3.44 end for the eonv.rol group was A.OES.

Table 1; The l:xpemmom.al Group s and Control Group s Unadjusted °

and Adauated Scores as Obtumed on ‘the rosttest
” ’

Experimental Group Control Group
a Uned justed Ad justed Unedjusted | -Adjusted
‘Students Scores Scores . - Scores . Scores 13
\ 28, ter 20 16.
31 30 27 26
21 17 - 28 26
24 21 29 a8
' 20 16 21 17;
‘28 27. 25, 23
24 ~| "'200 | -20 17
24 21 * 80 29
20 6 119 16
28 26 - 24 21
20 16 . 29 28
! 22 v 19 23 M 20
25 23 23" 20
27 , 25 16 L .

E Students ani@md to groupa aecording to the table of‘
* random numbers.

.k‘
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4 * Fiyure G. A Graph Showins the Fxperimentul Grnup 8 zmd Control
Group's Unmljusced Scores Obtained on the I’outtest

i: 8 : - Experimental Group \ e—
.39 B Control Group
30 : 1 :
29 -
28
npetl 58
! 26|
1 25
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l\lso, the stundbrd error of the meen for tm_ experimental
s . gx‘cup 8 nnud.}usted scores on “the posttest was 0,9194 and

‘for the control group it wes 1.092. A dufurence in the

.ungdjusted achievement scores for the oxperimental and
control groups did ocecur. In order to'determine if the

difference obtained by meesgx‘iﬁg‘ the means of the two groups

was ‘8 chonce or o trud one a t test was. employed. The o J
! e © . difference obtained proved to be non-significent at the ,05
: level, E

i ° . . . The mhunl of. thﬁxperimental group's adjusted scores
on the posttest was 21.71 end that of the control group was S
21,29, Table 1 pr;as‘ents the experimental group's and péhprol
group's adjustediscores '‘as obtained on the posttest. To
“further illuntrat\v Fiﬁure 7 1o a graphic repreauntt;tion 'or,

© the experimental group's and ‘c_qntro]. s,rohp‘s adjusted scores

’ as obteined on the same test. Tr;e median of the experimentel
group's adjusted scores on the posttest was 21 and that of

" the- control group. wves 20.5. The stendard deviction for ‘the

yary " uxperimentnl grau_g was 4,526 and for the nnntrol sroup it.

i was 5,337, The utum!ard error ol‘ the meen for' Lhe experimental
group was 1! 21 an’l for.the cunlrol group it was 1, ,42684 A &

. Qifference in. the adjusted, uchiuvamnt scores for the e;cperi- .
muntnl and control groups occurred,also, In ordnr to determine - g 1 i

i!‘ the diﬂ‘az anos obzained by measuring tha meons, of the '.wu

gx‘oupu was a chanoe cne or. u true one a t test was ugnin
——smﬂnyed—'!‘he drffornncc obtaiﬂoé—pmved—twbumonnaimitichm.*
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v
af the .05 level. Therefore, the follawin, null hypothesis -

was sccepted:

: : ' Ho : Mexp. - Mcqnt. o

Table 2 summarizes the foregoing dsta x‘pliated 10 the
N 1

experimental group's and contrél sroup's perfon?_mnne on the
posttest. ' . i

Table 2. A Comparison oI‘ the Mesn, .Aedxan, Stenderd Deviation
and f‘tuniard Error of the Mean for -the Unadjusted and Adausted
Scores of the Experimental Group and Control Group as Obtained
on the Posttest.

LI Experimental Group . Control Group .
1 i 2
Unad justed Adjfusted Unadjusted | Adjusted | -
Scores Sgores ! Scores Scored

N 5 . ’
Mean £ 24.48 21,71 23.86 2L.29
Medion * s ‘21 28,5 20.5 {
Standard s L g 5 9 2
Deviation 3.44 4.526 4.086 5.837
g&enderd . -5 . % 3 ]
Error of | E g
The Mean .. 0.9194 < l.21 1.092 1.426

The results of the t ‘test on both'the unedjusted and
nd‘);ixn:n't_i pon‘nent means proved to be non-significent 'ctt the .05
levél. lI’owevur,' the unaéj\ist.ed meon guin score for ‘the experi-
mnm.nl group was 8,93 -on the pouttaut nver the pratnat and the
unudguatad mean gnin scora. for tha eom.rol group waa 7.57 on

the posttest over thé pretest..Also, the adjusted mean gain



score for the experimental group was 11.57 on the posttest
over the pretest and\ the ‘adjusted meen gsin score f?r the
control group was 10,14, This demonstrates that the students

in ‘the experimental: group-who were exposed to the progremmed

ke unit of instruction gained muz-e informetion/on the topic, T

""he¢ Principle of. the Water Cycln," then gdd the students in
the control group who were sxéuasd to/Ahe traditional iecture

method of instructidh. o

The ‘mean of the axperxmental group\a unadjuated scaras
on the retention test vias 21.57 end thet of the control sroup l
was 21.29." Table 3 praaente'ihs control éoup'é and experi- .' ‘
mental group'u unad.)usted acores as obtained on the x-et.enuon
teet. To rurthar 111ustrm:e, Figure 8 is & (;-upkuc x‘aprasen—
totion of the axperimenwl group 8 and control group's unad-
Justed scores as obtu),ned on the a}me test. The medien’of the N
uxpenmumal group's uned,justed scores on the retanuon test
was 20.5 and that of the control group was 21.5. The standard
davxation for theexperimental group was 4. 17 and for }hn
control group it wes 4.367. The a?.andax‘d error of the mean . 4
for, the exper;mentnl g;*oup wes 1,100 end for the cuntrol’u‘oup i
‘it . was 1.166. A:d:ffex*enee did octur. in the unadjusted scores

ao obtained by the experimental ‘and con'.‘rol groups on- the
N * .retention test. In order to determine.if the difference obteined
by measuring the meens of the two groups was.a chence ons’ox‘ é

true one :, t.test was utiuud. The’ differenpa obta:ned proved
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Table 3, The. Expex‘lmentul Group s end Control Group's
Unad justed and Adjusted Scores as Obtained on the
Retention Test.
' Experimental Group Control Group
4 Unad justed ‘Adjusted | Unadjusted Aq“]usted
» Students Scores Scorcs Scores Scores
,
1ls 27 26 16 12 N
2 31 30 23 20
: 3 19 15 25
o 4 21 17 . 2 24
} § 19 15 18 16
i 6 24 21 22 19
i 7. 20 16 18 ‘ 13
i 1 v 8 19 15 2y 28
i 9 16 ©o1 21 17
10 24 22 22 19
11 18 1 26 24,
12 ! 21 19. 19 17
13 17 12 17 ‘12
u . 26 24 14 8 =
. L 2 ”»
VR i ;astudam.a sssibmed to gx‘oups accax‘dxm, to, the m.b).s of
o . random numbers. : |
vy 4
' The maan of the experimentol - ;,rnup'a adausv. & _Beores R
on the retem.ion test was 18,36 and that cf v.he control, group it %

‘was 18. 14. Tablo 3 praaant.a the uontrol group s and axpen-»
mental group 8. ad,]usted scores as obtained on tha retenuon

teat. To, furthnr illustrate, Figure 9 is & L,rnph)c x‘eprssentahan -

of the adjusted scores received by both brcups on the stme tsaL.
The medien of "the experimental, m‘oup'avnd.justed gcores,on'me
reten'._iox:x teat was 16.5 end that of the cen;.g'ol.' gx-m_:;; was 18,0,
The standar"d devﬂutic{n ifo‘r the experimental group was-5.35 and
for the co}xtrol group it was ;.54. The stendérd ‘errox of the
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Figure 8. A Graph Illl_zstr.,i;inp: the Experimental _vGroup"s and Control
Group's Uhadjusted Scores as Obtaindd on the Retention Test.’ coe

31 w50 . Experimental Group
30 ) g . o Control Group
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Figmire 9. A Graph Showing the Experimental Group's and - Control
Grouy s- Adjusted Scores As Obtained on the Retention Test,
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“ mean for.the cxperimentel group was 1.430 nr;d for the cantrol‘
group it was 1.48l, A difference in the meens of the experi-
mental- group ‘and control group did occur. In order to dett;.r-
miné if the difference obtained by measuring the means of the
two grodps was_a chance one c‘x"‘/'z’a‘ true one a t test was employed.
The di‘freranz‘:e obteined proved to be nun-aidniricunt at the
.05 level. Therefore, the following null hypothesis was °

accepted: 2w @

Ho: Moy, = Hoont,

Table 4 summarizes the foregoing data related to the

experifiental group's and control group's” performence on the

retention test, : ‘ i

3 ‘Table 4. A Comparison of the Mean, Median, Standsrd Devmuon,
s-and Stondard Error of the Mean for the Unadjusted and Adjusted
Scores of the Experimental Group and Control Group as Obtained
on the Retention Test. , . - : '
N P . il )

Expsrin\lentél Cx:oup Control Grouﬁ
3 \ Unad justed Ad justed Unad justed |fdjusted
+ Scores | Scores Scores Scores |

Meen " 21,57 18.36 21.29 18,14
H’edian L 20.5 16.5 21.5 .0
Standord . o :
Deviation 4,117 15485 .| 4,065 = 5,54
Standerd " e ’ :
Error of . vt # s G 2
the Meeri , , [ , 1.100 o480« | X166 1.481
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Grsphseo were constructed showing the following:

(i) Figure 10, a i of the upu' ental group's

unad.)uated scores as obtained on the pretest, posttest, and

: retention test N

1ii) Figure 11, a cemparisun’o the experimentel

group's ad justed scores as obtained on' the pretest, ﬁostiast,

..and retention test,

(iii) Figure 12, a comperisen of the control group's

! unad.)usted scores as obtained on the pretest, pnatteut and

f ret.em.:nn test,
i (iv) Figure 13, a cpmpax‘isnh of the control group's .
f: R ad:j‘uag‘ad scores as obtained on the pretest, posttest, eand | &

retention test.
In viewing these graphs it ‘becomes apparent that &
students in the experiméntal group and the control group

nuni-ed higher on 'the pad{teat then they did on the pretest. -

However, student number nine in the qnntrol group was an

& | exceptien in that he recéived the samé score on both the pre-
A3 teat and posttest, Alao the acores racexvsd by the’ Bzudants .
in.both groups on . the retanuon test fell between, or were - T

I3 5 equel to, the pretest &cofes and posttest. seores with one )

2 " exception. Again student number nine’ in.'the control éroup L
was the cxception in thst he ‘obtained a higher scare:‘on t‘he‘

retention test than he did on the pretest gnd posttest. ‘This

[ L S S

805¢e Appendix N, Figurés 10, 11, 12, and 13. - . .

St
7



a parts of mutemal to which they hed alrsad,v been’ .axposed but’-"

is true for both his unad;usted und adausted scox‘es. This
situation might have nocurréd because it took this studem\
a longer time to aasxmlete f.ha Adnformation he had recaxved.
Also, durm; the three v{leek u:n.e‘rvul that elapsed betvgeen
the administretion of the posttest end the administration
of tha retention test he ‘miwn Have been axpo;ed to ipror-

mehun “pertaining to the: watar cycla. L v ".

 From the graphs in’ Apyendix N it can be.seen - that the

unudjusted and sdjusted scores obtsined on the retention -test

by the experimental and' dontrol groupé are generalfb hisk’x in

. relatior‘ 4o the results obtained on the postjest. One possible

.explanahm for ths is that nome of .the materiﬁl tc mlch the'

stuﬂants in bo(h groups wera exposed had been mtroduced ta

then in grede five geugrapﬁy and in science courses in-grades
8ix and seven. Therefgre, . the students in stud,ying the topic, >
"The an:iple of *the Water Gycla," were nr:t.us}ly reviewing

whmh they had forgot'.en t.o some extent. When the students -
were exposed to thia matnrul agoin they tended to ‘retain
more of it at the eml of a three wuek mtarval. Also, the

reuults obtained by t.he ut.udenta on the pretsst aupports the
1dsa that the stud[nts hed ‘some knnwledga af -the mntermla heq

fm'e the axper)monta!. e;v.i cuntrol ﬁaups que esteb.}.uhad.

. ""\_ mm'mmous

. B 3

The teachex‘ employad in wachzng the(cont!‘oI sr'aup v)as N

ngen Bpscific in‘ptn{ntions a8 tu the amounh of mat.arinl he i B
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was to impart each day. Also,/he vas fold how.uften to repaat

or revxew the matarisl he covered, TI montrol sroup snuatmn

nwelvad ‘some intarachon between ¢! 'l_ran and the ‘teacher snd

cit vma 1mpoesxble to cuntrcl the children's &nd the teacher 8

perscnaliues both of which might have either f:.cxlnuted ‘or
1mpeded the amount of lesfning thot took place. % |

r The study ongmally employed &.h:u‘t_y-one grgde“sev‘ein
’atudents. It ib possible ‘that & 1urgex~ ’Bsmpla would have &

' added: atrength Lc the study with renpect to mt.emz.l vuhd;ty..

However, beceuse ﬁeversl small elementary schnula exxst 1n

the .Bay Hoberte area it was. xmposs)hle to obtain Aa 1arger

class without destroy:.ng the px‘lnc:\pls or rsndomzacxon.
'!'he findings of the stl,)d.v are not able to be beﬂﬂﬂﬂr
ized bsyand the- anmple of t\\enty-exbht grade seven atu:}anta.

. -because the subjects i re not solacted at’ rendom from the

totsl grade seven populutwn. i

$ Tha studants in the control “m‘oup ,'Learnedrmainl;v

through the sudxtnx:y chnnne]. whereas: those 'in the experil an'.nl

.. . group used prmat-ily the senses o? sight and t.ouch. These

4 di!‘fex'ent. meons of raceiv:ns infosr \mn miwn. hava exther
v axpeﬂxtad or obstmcted leavning. . s a
The atudentu in ‘the concrol. \group learne sbuut a
topic -in a situation that they had tecome :umzhalr with

w&\eieau the experimental group lesrnpd abuut\" '.he topic' by

‘utilizing, a mathod of inetruntion thpt was naw to them. Thu
A ght have !'ecﬂitat d. or impadad b
tpking p_hzwujj.h‘ereb'y 1ving oney gro i Bbn” edvantage gvaij' the -

umount‘-qt‘ lvurning




- other.

g & » TR .
The vxpll:imentel group might have pe‘_rqeived‘ that they *
were being treated differently becsuse they went to the T

resource centér, used the progremmed unit of instruction,

and reed the objectives they were to. achieve. ;l‘his might have
ceused them to become more interested in the topic. On’ the other
hend the control group learned by a method to which t.hey had

Abecome accustomed. . e e ¢

The students in ths control group hnd the mromzunn
presénted to them in a more -bstract menner than did the
students in ths experimentgl group. The ‘students in Lhw expou—
mental group were able to mampulate the ‘équipment and- set up
oxpenmenv.s whereas those in the control group were not. This .
might havé'given the studéq}.‘s.in the experimental sroup an’ -

advantage over the stulents in the control group. r

FDTDINGS

Tave 'rhs hnur progrummsd unit proved to be equally as ¢ T
effective as the treditional lecture me'.hod in presentmg )
.lnfoqnatlon on the topic, "The Principle of th! Water Cycle,"
to grade seven students. The difference obtsined between the
mean scores recéived on the posttest by the Expex‘imen.tlal ‘group

and *.he control group praved to be non-s:,gmfxcnnt at the 405
leve].. i ‘ ’ 2 . e
‘The lmsur tyys of proyanmad learnme did ‘not ].ead ‘to

sxmxﬁcanuy dxt‘:erent re'.en'.;on in ?.he topie, "“The Prmc:.ple
s
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.

nf the, \Vater Cycle," than did t}e Lmdnmnal lecture me&hnd .

. of 1nstructlon over a three week 1n'.erva1. The fhffex‘encs .

obtamed between the mean acc&las received on the rétention test

‘by the premmental group 'and the control gmup proved to be

x

non—slgufment at the .05 level,
o . . ) L P
oF CONCL!JSIONS_ kN

trgdition‘elilec:ture méthod of igstructinn‘in px“ésenti‘ng &y
materisl pertaining’to the topic, "The Principle of the Water
Cycle," to a class of grade seven atudenta. Thxs mdxcates tlnt
programmed mstx-uctxun might be able to be employed ns a aub—
stitute for the Leachen in px‘esennng the px‘sreq\usne
material that is necessary for an understending of relief

rainfall end.frontal rainfell. This would frée teaehens‘ from

e miéw and ramedial work in thig area. Each student would be

able to use programmed instructmn and thereby be permitted

o’ proeeed at his uwnjm.e within the upecxﬁed class sessions

m ordex' Yo ubLam thu necessary information. .

At 1easc one .area-of the social studies lends itself to

° programming and a review of the related research rgvé’aled that

ﬁlqra are others. Additional ‘areas could be identiiied and
progz'ams_aeveloped to cope adeque;e]&“ with them. “ N

The findings are not & function of the posttest or

re ntion test bacauue the content cnvered by the lecture

fhod of. ms'.ruc'.:on was menucal Lo that covered by the . -

-Programmed ‘instrl'm'.ion proved V.B’ be as effective }zs the

A

[ ST

S



P SUGSESTIONS. FOR FUTURE , RESEARCIT
\
Ten grade seven classes could be matched on several
vamshles sut;h as 1ntelhgam:e, ac}uevemem., and reading level.
‘Then the. claeses could be randolz‘;l,y asslgned to treutments,
five to'the control group end five to the’ experimental group.
The results of such a stud,y would be stronger with respect to
sxteml validity ‘than the one conducted by the wx‘jt;er. o
An investigation could, be. con:hxcted to see if under-
- nch1evers benef.n. .more from programmed mstrucuon on. the Lopw,
""‘he Pmncxple of the Water Cycllz." This could be accomplished °
' by randomh' selectmg one grbup of underschxevera and- exposing
" them to programmed instruction. Angther'group of underachievers
could be selected-and éxpoﬁsed to the traditional:lecture method
of insu:uctioh. Then'a t tést could be employed in order to~
de{erm‘ipve if 'the difference obtained begweeq the ‘means of the .

. group visv a true one or due to chances

- . - 7
- An experiment could be carried out in which three groups '

are establxshed. The:first grnup could folj.ow the treditional

" 1ecture method of mst,ructmn, the sécond group could utilize
ne programmed unit of mulructmn, ana the third group could
use the prngrammed unit and recexve input from a, teacher. ‘The -
r}‘s_ulta obtained ‘on the posttest could then be analyzed in
order to determine the method of exposure that is the most
e!‘fecuve and efficient in imparting knowledge of tha"'Px‘m-
é’xple of the Water Cycle:

Several parallel programs on the topic, "The Principle

/




. aau{@ed prcgr;ms more in keeping with their. individual

i
H

{
F
i
|

of the Water Cycle,' could be de\iélepeq for different readingi

levels. Then.the students in the experimental group could be - ,

reading levels. 'Again the re‘splf.s m;ul_d be analyéed in order
to determine if the traditional lecture method of instrigtion
would lead to grester achievemeﬁnt_ on the posttest. . .
A study could be conducted in order to déetermine if
" students at. the gre"de éevgn level express more favourable
ettitudas,towa_x:ds the progremmed unit of i;\stx'uction on the /V‘
topic, "The Principle of the Water Cycle,” than toward ‘the )
traditional lecture method of instructio}n on the saﬁa tbpic.
An 1nvest1gatmn. very similar to the one presentsd

m thls m'.ernsh;p, could be conducted. However, in this
suggested study the expe___rmental group could be given several
practice sessions with other programied instructional meterisls -
in order to becom eccuetomed to them -before the actual experi-
ment beglns. .

) Reseaxjch could be conducted in order to determine if
there is a positive or negative correlation between \{ar_iables
such as sex, sc‘hievemcnt, intelligence, and socio-economic
,!ugkground and eﬂuevement as a result.of bem;, exposed to the
programmed unit" on v.he topu.‘ M'The P@:mcxple of the water Cycle.
In this partxcular gituation there would be no need for an
,exporimei'xtal and control group. A large group of approximately
five hundred. students could be randonly selécted from the entire
grade, seven popul.etiun in Newfoundland. Th.en they could be exposed

to the programmed unit-and the results obtsined on the posttest

’




shalyzed as already indicated.

SUMMARY

It was hypothesi: 3 d ‘that. the  linecr t,ype of prog‘ammed

_lesrning would lead to dlfferem. nchxevement in the Lo}nc, “The

Pr‘lnclple of Lhe,.‘vaLer Cycle," than would,the tx‘&hllion;\l

lectune method of instructin. Also, it was hypothesized that

. ‘the lineer progremmed learning approsch would lead-to greater ’

retention in the topic, "The Frinciple of the dater-Cycle,”
thrn would the treditional lecture.method of instruction over
a‘three week period.

The steps that were followed in the .development of the

programned unit sre as followa: 4 Yo

L1, pr@adi;et{on of materisls, . x4
. 2. the writing of general and speciric obJecL{ves,,
3, writing three parallel test i&e‘ms for. each ol}jective,
4. utilizing the.tast: items in the pretest,- posttest,
and criterion- framea, -
5.'srrangxng the cmtemon fremes into a lngu:al sequence,
. é. writing the teaching frames to' lesd from entry level
to 'tpe first criterip‘n freme end so on to Dubseq\:\en‘t criterion
fromes. CE " : : .
After the progrsm was whitten.it vas resd b}; a teacher,
two grade seven s‘tudenté, content specislists, and it was-

subjected to the Thomdike—Lorge Word L:.st.. fevisions were ma\ie

&
‘in the prngrnm sccordmg to cnucxsms and as the results ol‘




suyject‘ing words used in the px‘bsrnm to thi anrndike—burée
Word List. Also,. exa.ﬁlples of- the réviéions'mda were prséented.
Followmg this the prugram wae compared. wnh ‘the trad:tumal

lecture method ot’ instruction es a means of xmpernng lnfnr-

* mation, and of leeding ta yeater rétention over a t.hree week

permd. Through the | prucess of random assignmemt an experi-
mental and’ control group ucc\u‘red. In order to determme 1f
the difference obtained by measuring the means of the two
groups was a chance. one or’a true one, a t test was used to
test the null hypothesis Bt the .05 level 3&‘ slguf:l.cance.

‘The same prncedure was rollowad for the relant:.on ‘test that '
was administered sftex‘ & ‘three week lnt.er:val. - &

The study as conducted appeared '.o have“the followlng

11m1tat1cme. oy - \

1. The .control group Bituatfinn‘involved some inter-
acuon between chlldren and the teachar a.nd u. was impossible
t.o control the teacher's personality wh:.dl m,,m. have either
facilitated or impeded ,the amount' of learning taking place.

2; The stud’y originally 'employed thirty-one ygrade

Doy . K .
seven students. It is possible that a lerger sample might heve |

added strength to the study with respect to internal validity.

3. The fmdxngs -are not able to be eenera].xze? beyond

the sample o" Qhu-!y—one grade seven studenv.e because the

subjects were not selected ‘at rendom from the grede seven

population. = ) ' :
4; studen‘me in the control group learned mainly

v VJSQ




L ' group used the! Sensés:of » gight end qouch. This m.aw/have ngen

. . o

: one group an edvantsbe ow)er the nchf

5. The. students in'the control Lroup’ ldarned by

'throum the uudnory chsnnel whereas; those in the e%ex&mental/

L d

'each.mg method vm.h which they were famhap whereas me

A;x‘oup en advantage over the expenmentul .;roup.
i

v
3
[
i
;

‘f‘ ;tage over the contml group.

7. The students in ‘the cuntrul 152 oup had the Lnform&ucn~
presented to-them in & more abstract menner than did the students

in the experimental group, This'might have pleced the students =

in the control grulfp et a dias‘dvahtage._
The study proved that the linear typ
. was ,]ust am ert‘ectue as- ‘the traditionsl

prnsentmg 1nfomuon on the topic

/gremmed learning did not lead to significently different

3 ' three week interval. -

* -students in’ the expenmantal grou\p utilized a method of mstruc- |

tion that was new to them, Thxs may have given the control

6. The expemmem,al g,x'oup mig,m. have perceived that
they-were béing treated dxfi‘erem]y inthat they went to the
& resoutce ceriter foz- classes and used the new method of instruc-

-tmn. This mght have given the: expermex}tal group-an adven-

“The\Principle of the Water

1 Cycle,” to grade seven students. Also, the linear type of pro-

re‘v.ention‘ in the topic, '"The Principle of the water Cycle\', #

than did the’ treditionel lecture methiod of ‘iristruction over a

It was concluded that the progremmed unit op the topic,
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"employed 8s a substnute For the teGther in px*esem.m° the pre-

. then the traditionol lecture method of. instruction: The .

VoL _ \
| . : e T 1 t WL i |
"The Pfinciple of -the Water Cycle," hush\ be abLe 8 be Ve

derstanding of

rcquul'.e msterlal that 'is, for an
the causes of. rehef ralnfall and ézontal rsmfall. This would
free. tcuch_g_:?s from review and remedlnl work’ 1n this area, ° ’!'
Mso, other Breas of the social studics, that is, the content :
which Yends itself to programiing, could be identified snd. . . 4
programs’ .developed to dupa adequately with ‘them’. -Furthermore, _ °

it was conc1u1ed that the findings were npt & function of the
ttest or retention thst. |

- Seven suggeatléns for fu'.urg research were presented.
Each suggestion centered around the idea of such resesrch
being conducted on: the programaed unit éevelopc‘a in this
internship. These, su‘ééestinn? inclu:ied the utilization of .

lurgex'_experirhental and control groups, Lhé_cmployment of students. <_w'

of  varying abilities, the need for a correlational study and' the

idea of testipg the unit with another .teaching method, other

suggestions‘for futures research were made in {iew «of some of

the limitetions found in this study.
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Chspter 4

SUMIARY OF THE ENTIRE STUDY ., /
1 < .
. . <

.In chepter one the problem dealt with in the study was
described. The problem centers eround the’ fact that chldren

vary indi \unuy in their learnmg capabilities. This problem

T compounded when educators attempt to solve it by a continual
2 4

Juse of the treditionsl lecture method of ‘instruction. It was

suggested that prcg.rammad instruction as én alternuuve to the’ (-

constent use of" thn 1sc'ture method might provide part of the

. answer to this problsﬂ. In order to’ bgcome more specific end

to investigate the possible usefulnéss of programmed -instruction ,

it was su&,ested -that the topic, "The Irinciple ot the uater :

Cycle," be selected. A px'oy'ammsd unit on this t.ople wnn

constructed and conpered %ith the t.radauond lecture mnmod~

of instruction in An expermental versus a cnnu-ol group

situations . E " . -
Chapter two presented a review' of literature and research

related to progremmed instruction. The contributions made by -

. Socrates, Comenius, Pressey, and Skinmr to programmed- instruction °

were discussed brlefly. Also, the n&in charanterzsucs of pro-

gremmed mstrucuor\ es it exxsta todey were identified, 'mphaan

, A
was placed on‘descnptians of the two main types of programmed
A

instruction, namely), the linear program and thébrenching Y
progrem. Seversl tcchniques employed in progroamed instruction
[ ez i .
& . ) =
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in order to, compensete for the fact that im_lividuals differ in

their leerning capabilities were mentiéned. The.review of ®

related research dealt ﬁrimax‘ily with s‘l,ud“ es that evaluated
-progremmed instruction by camperim;}it to trzditioncl or -

conventional methods of instruction. This review revealed that - 3
e

p};oarsmmed instruction 1s Just as eff1c1ent and effective a8

f£he' traditional methods of Anstructm

llowever, it was deemed . N

. . necessary to conduct this study in ordet to determine if pro-
P i gremmed instruction is as eﬂ‘ecuve as the truditiol le

method of mstrucnon in presenung information on the topic, ¢

"The Pmnclple of the Water Cycls," beca“‘use literature and
. \-
regearch that dealt with that topm could not be found.

o - i Chapter three presented a ﬂetall,ed description of the -

\ . otudy. Tt was hyputheslzed that the Linear type of program vhen -
|, © " -eugmented with support materials leads to.different ochievement &
" ond retention over a three week interval tha docs the ‘tradi- ©
t:onal lecture method of 1nstruct16n. ) i c !
i . ' The steps fnuowed in wx-\\.m'= the prosremmed unit were
' _  described snd revisions were nede ‘on the basis of criticisms
: from a teacher, two greduate students, o content specialist, -
| i and two .g'rad'e seven s‘tudents‘. Thé types of revisions made vere ‘
’ described and ex&‘xmples‘ were giv;ﬂ. Alsc; the programied unit

was subjected to the Thnrndxke—l.crge Word List und revisions

were made, where necessary, in order to srrive at the grade seven
: 1evel of readxng. After the. prog'ah was developed it was’ eval- .
| ", uated by comparing it to the traditional lecture method of X K

< “ | Y7
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= xnstructxon in an experisental versus a cuntrol bruup< snu._tmr;.
The limitations of the study ware descx‘xbed briefly.
The: statement was made that it was mpnsglhle to control the '
’ieachex:'s personality, whiéh might ‘have either fscilitated or
. ifipeded the smount of lesrning tcking place in the control -
group situation. It was inlicated thet the small scuple miht .
‘heve weakened the internsl validity of the study. Also, the |
findings are not able to be generslizeli beyond' the sample of
lhirty'—oné grede seven student‘.-; engeged in ‘the exherimentbl
phase of the stady. : N
The findings pere that the progrémued unit of instruc-
tidn proved tol be.as pffective as the ireditional lecture
- method of instructiod in imparting information on. the topic,
"The Frinciple of the.Water Cycle." Also, ‘the linesr projrammed
learning approach did nut lead to significently different
retention in the -topic, "The Pmnc:.pla of the Water Cycle,"
then did the traditional lecture method of .nstruction. ’
It was concluded that the,pruuram:r.ed unit on the topic,
'"The Principle of the Water Cycle," mi‘sht be able to be m.ilized
ss a subsntute for the teacher in presenting. the prerequls;te

materiel that is neceasary for’ an understending of the causes

s of ‘relief rsinfail end frontal 'raxnt‘all. Also, other areés of

'tp‘e social studies in which progromaed units could be utilized
should be identified and ;irog‘ams developed to cope adéquately . )
with them. Furthermore, it was concluded that the firi;dinga‘ were
not a‘f\lr}ctiun of the posttest or reientfﬂn test.
Seversl suggestions for future research were described

-

v
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briefly.. These suggestmne centered around the. idea of such / |
4 reaearnh bemg conducted on the progx‘amed unn. developed in "’ d :
thls 1ntemsh:p. These gug(,estmns 1ncluded the employment
of lerger expe‘rlmentlal and 'c;:ntrol L{roups, the ul.i.’lization . ]

‘of students of varying abilities, the need for a correlstional

‘ study, and the ides of teéting the unit with .another teaching

8 nethod; ‘other than the traditionel lecture method of instruction.

‘v
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APPENDIX A

».10g of the Development of the Internship




’ L(XJ OF THZ DT'V “LOPMENT OF Tllu IHTLJ\N.;HII"'
“, . Lo e
B i ( The Germination of the Idea ;
2 ' The ides to develop a progremmed unit of study on the

topic, "The Principle of the Water Cycle," originated-during °
; ) . the summer of 1277. That sumser the writer w{as takipg a course -

in instructional development at Memorial University. The stu-

dents enrolled in the course were given an assiézment. The

assignment was to identify an educauomal problem and to

suggest a possible Bolution to "that problem. \\

: ¥ The writer decided that his educationsl problem Would

be the difficulty_that grede seven students were having in

EA
.'understending the causes of frontal rainfell amd relief rain-

¥

iz fall. This' problem became apparent.to the ériter because of his: .
s S
i

§ own experience in teaching that section of grade seven geography-

and in viéw of comments he bad- heard the previous winter from

other grade seven teachers in the Bay Roberts area., The writer
. 3. N

suggested that a ‘ygnss'ible solution to this ‘problem would be to 3

present a unit on the’ topxc,"The Prlnclple of the Water Cycle,"

to the studentssbefore the sectioni concermno the causes of s
£ frontal rainfall and relief rainfull is introduced to them.
The instructor of the_ course that summer sug.ested that
‘many of the sséi@meﬁ}s'submitted to him could be ‘used asthe :
. basis for an in‘ternsh’ip. When the writer consulted the instrucior '
C e concerning the possibilities of ubing his essimmént as th;
basis' for en internship the inatruc'.ox“ indicated that iy.

certainly had potential.




1 -

-Following cleYses that summer the writer contscted his

{ pdvisor, Mr. Brewster, .and .indicate\i he would like to dévelop
and test a programmed ‘\{xxit,on the topic, “The‘Pz-inciple of the
Water Cycle," for his ‘internship. The writer told Kr. Brewster
« s tmt he would not be ready to stcrt m.a internship until
January, 1976. The wrner ‘received encouraung remsrks from his

advisor end was informed that he would have to present a written

- pru;;osal. . i .
o During the Christmas iecess 1975-76 the writer drew up
i . an outline oflan intern‘ship proposal and presente’d it ‘to K. .
i Brewster eround the mddle of Jenuary, 1976. Mr. drewster read
) the out}!me end indicated that it would bs an acceptnble study
s % for an 1ntemsh1p. Mr. Brewsler then suggested maﬁ tha writer
‘conduct a review of lnerature and resesrch perts:mxnb to RE™
' ‘progremmed instruction. ]Ie ﬂ‘u*v.her suggested that Dr. Boéhnkat,

" e Assistant Professor in the Division of Learning Raauurces\, might

consent to act as programmed unit consultént and‘]!‘:r. McPaﬁtlénd,
Professor of Geography in t.l-;,e Faculty of Arts, ‘wo,uld possibly
act ds content specialist during uﬁ ‘development .of the pro—"

. gremmed unit. Also, it was suggested .thnv. Dr. Connel]}y,‘ Professor -
of Mathematical Edu):ati‘ﬂn,‘ be requested to act as consultant in

'"‘ P the selection of the exparlmental design for the study and in

the analys).s af the data collected from the study.




T o e

' Februery 2-13

February 14-March 2

March 3

Merch 6-18

ACTIVITIES AND. EVZNTS

1 : w7

1976 .

Viriter collected ipfomtit{un
programmed instruction from booké,
jou;-nsla and microfilms at the
Education Library, Memorial .Unxv/ersxw.

‘ Also, <information on the water cycle

wes collected and anal,yzed. !

Emphesis’ pieced “on writing the
programmed unit. Some time was spent
on writing the internship px‘apofel.

Presented progremmed unit to Dr, -
Boehnker.

hphasia plaead on vrn.ing internship -

pmpoaul.

. ) 1
Received progrem back from Dr. Boehnker

with suggestidns for major revisions.

P nted i ip proposal to lir.
Brewster who reed it and mede au&,esthns .

" for revisions. a

Emphasis placed on reyisi_xig the p}o@m
end the internship proposal.




e " ‘March 19

¥
! s,
W
: March 25
R b3 . March 26
. " x
March 27 . -
: .
\ .
Fy o
\ -
| . -
v
\
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*® ; D
Presented internship pruposal; to Lir.
_Brewster. He tead it ‘end sugsested
further revisions. Presented revised

program to Dr. Boehnker.

Emphesis placed on making revisions

in the internship proposal. .

Borrowed. science equipment for kits. -

from Mr. Mews at the Depertment of K

Chemistry.

A ' .
. Presented the revised_ internship

proposal to Mr. Brewster. He -resd it
end accepted' it. ieceived the programmed
unit back frem Dr. B&emker who said
that -the next'step was to try ilqout

on two students.

The writer visited the District Office ~

of Avalon North Integrated School Board

" énd received the records of scop{ ’
; cgp o

: Y .
obtained 'on the Getes-msngginitq

. Reading test>by srude. ‘seven students

in the following gchools: Holy sedcemer, * *
Speniards Bay; Bay foberts Amalgemated,
;qy ;j{«;berts;‘_ St.' Marks, Shecratown;

St. Peter's, Upper Island Cove; and




Merch 2

. Harch 31

April 2

April 3

v 109

Coley's Foint Eldmentsry, Coley's

' Point. The, driter slso received verbal

permission 'ta_use a;-g‘v of. the boai‘d'a
schools in the'day‘ dobéerts area for
purposes of developing his program.
Analysis of reading scores. It\was
found that the mean écore of ‘the
students at Bay soberts Amalgemeted
matched that of qﬂe studentsat the
Coley's Faiqt Elementary School very
closely. s " . .

Mr. Wilbur Spax“’ke'g, Principal of Bay
Roberts Amslgcmated, g‘ave permi‘el‘sion s
to'use any two grade s?\‘len s.Ludeﬁtst
in his schools 3 - =

At the regul‘sr monthly meeting of: the
staff of the Coley's-Poi-nf Elementary
School, the teschers agreed to
cooperste fully dum.ng the expermentsl
.phase aI the mtemshxp. 4
Picked up five zeroxed copies oi‘ the
‘prcgrammed unit at h.emomal Umversxty’

and met with advisor, l\.r. Brewster.

Kits were made up. X




. April 7

Apri

B
o

April 6

April 8

April 9

. o Y B
2 g ;tudents worked ‘through Module III.

3% (R S N T

/ Rendorly selected the nsmes of two
students from the grade seven class at

Bay Roberts Amelgamated Schoole -

“First day of trying dut the programied

unit. D
7 ¢ (i) The wrlter was mtroduced ‘to
- 5 !.wo studenta by me 'pmnc:.pal.

(ii) The writer explained'to the
. students what he vwas: doing and
L éskeﬁ °ii‘ they were willing to”
\ pnrtxcxpebe. Esch student ”
|
\ (1) Administered entry level test.
(iv) Did some .teachin, to reise entry
". level behavior.
(v) Ad.mnxstered prebegt.
(vi) The students then worked througx
o
' Modile' I .
o P s
Students worked through Module II.
8 . v

Students worked through’Module IV. N

: s‘tudenta’ worked thruugh Jiodule V and

were g;ven the posttest. The writer then .

motored tn ‘St. John's and recewed

agresd to cooperate. . b

L. .




‘m

. jgravings from r-ix‘.‘r.‘.cl..oumﬂl.gm at the
7 College of Trades and‘TaEhnoloy.'

‘The writer also vxaited the. home of

Prepared for seminsr and B6dified "the
’ yccgram in view of a;fﬁculuea =
expenenced by bot.h students at :

Bw :(oherta Amalgamated ochoo‘l.

; A .
Presem.ed. 1nts;-nsh1p proposa]. bafota

a semnar at Memorial Umversu.y.

Maﬂt whh Mr. Maanrllan'(_i‘ in order. to

d discuag program, modifications.
5, g 3 e
“§i" - . .Revised the program in view of
\ suggestions mde })y Nr. MucPag‘tlax;d,
)t‘.hs‘ conterit spsciaiist,_

©

. ca cupy of the proPrcde unit, . P

# Tried out’ sdditional fremes on-the two

. l\.r. Mae?artland in order to b:we him

stidents from day stoberts Analgamsted.

"School.

Apphed the Tnox-ndxke-Lorge word 1list’

to t.he prog,ram and msde ‘the necessery.

s, muﬂxncénonu.

Pasaed in ravi'aedipi-ogrammed unit for




April 23 =y

s

)

April 24

informed

r112 .

zernkin{; at Mémor ayUnive‘rnity.

¢

Picked up zeroxed copies of. the.

progremaed unit at Memgfial Univer- =~ ' -

sity.

lr. Claude Barretl agreed to teach the
control group and.krs. Carol French . /

sgreed to supervise the experimental

group, . < ¢

) ;
Staff at Coley's Point Elementary were
" the. timetable to-be™ !
followed durin; the experiment. This

involved substitutions for the tq‘zc‘hers‘.:

:-in the control and experimental groups -

-and cancellation of ¢l

’ ti\e in‘;am'ahip and wrote up some

resource centre.

Prepareﬁ for the axparimental phase’ of

revisicns made to the; progrem.

Implemented‘thé,axpex‘{men&nl'bl;xdﬁe; /‘
aaminiatered the enL:'ry level test. i
Stu'd‘ents lecking the necesa‘arj{fihfux'm-
e‘ti'nn were teught: i’t'.: Admifxi‘s\"terevd the

pretest. J "




% . : R G E:] +
Vay 1 2 ‘- ‘Marked pretest and randumly ‘assxb,ned
. o students to groups and then groups- l

N . . . + to treatments. N ¢

“ . May 3 - ' Students; were. told to which groups -they’ %
o - had been assigned. The cont{'ol group
- * remained in the classroom and ihe

expammental group went to the x-esaurce

centre.' Bnth groups completed Module I.

Mey' 4 Both segups completed. Lioduie II.
° May- S5 : Bm‘.h .groups cnmple'.ed(madule III.
. ¥ ' B
May 6.7 T Both -groups completed Eodule IV. 3
P W B . .
. My 7 . i ] Bm,h groups cqmpluted Module V plus the ¥
’ ’ . posttest. Pleyt . B
: Do Yy 8 " U7 - Merkéa the posttest and disassenbled. O
st 3 - ; 3
§ . the kits.' - 9 i E
ey 10 o 5 Tabulated resulis of pretest and posttest o
7 . and then recorded them. ' '
1 - b s 8 . ®
o - ' Yay 1f—12 Completed writing up revisions made to
' the progrem, .
' May 13 2 . Con\e%a& Dr. dgmell& concerning
: U S 1 . statistical mﬁsis of data, collected.




’ ey 15:27 «s8¥, g S o »'St.ati'aticnl anal,ysvi‘.s or»datr..' S ¥
' May 28 o . Y E Further consultauon with Dr.
: ' - . . : Ccmrlell.y cmcernmg the stm.xsucal’ v
s WY e ) analysm of the dotsl colleeted. R
T My 2e-suly 3L L Avmte up, the' findings of the study’
IR . L o L and,:t‘mzshed writing ap t.he i
W " wa B : iy

§ mtemsl’up repert. / w0,

Submtted entire :mtemsh:.p repurt Lo

s Brawster for the first time.
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General Objectives end Specific Mms of the ¥rogramued Unit.
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- . OBJECTIVES S

Students ‘should be able to achieve these objectives; at
the 70% level of accuracy on a mul%iple-choice objective éést
consisting of thirty- three items. Also, students should complete
the test in a ‘period of thirty nunutes.

Students will demonstrate that they understend the

e

principle of the water cycle by:
. (i) naminét each step in thé v;nter cycle in its order
‘of‘ o’ccum‘ence,
- (i}) 1sbelling the steps :m a d:.s,grum of the water cycle;
(iii) :r.dentxfymg an. axpemment shov.mg the punc1plp
of the water cycle; . '

A (iv) identifying an example of the water cycle as it\

occurs in nsture;

(v). identifying the ‘symbol for lateral movement in a dia-
o : B Y
gram of the water cycle,

SPEGIFIC INSTRUCTIONAL ATS /' R
. : . \ s
‘

A, Evepox‘eunn

‘ ‘1. Name three thln(,s that mfluem:/é the rate or-

evaporation.

0 2, Tell why evaporation is a cnb11n° process. - 5 ]
3.. Diutingu_ish between evapora'.ion and boiling.

. 4. Identify the correct definition of evaporation.
5e Idan‘ti‘fy en experiment showing evaporation.

6. Iden't.itly an example of ev}}aporation as it n‘ccurs in the

“ world around you. ' -




L L -, g
B.. Warm air rising
‘1. Tell.vwhat happens wher air is heated,
2. Tell why warm air rises sbove'cool air. O

3. Recnll what happens to warm air when it rises.

‘4, Identify en experiment showing werm sir rising.

] 5. Identify sn example of warm air rising.
1 ) . 6.'Tell why there is lateral movement of moisture . =
: . s . .
; o ) ‘thhm the atmospherer “'! . ) p
§ C. Surface water of the earth * .° : : ‘
v 1. List three sources of evaporsted water 6\\ the earth's *
surface, s 8
2. ‘Tell why some precipitation might not fall to the
. earth's surface. . .
" 3. State How moistire thet falls to the esrth finds its

way from higher levels to io;'er levels of the earth's
S E BT & surface. ’
D. Cyéle ; N
1, Identify’the corréet definition of the woxd cycle.

2, State one exsmple of a cycle. . E P

¢ . E. Condensnnon . §

. 1. State ‘the neme given- to water molecules thct are '
B ihvisible and float in the air.
2. Dxanngumh between cnndensauon and avaparnuon.
%, . '3.-sttin5\ush bstwgen wat.er vaper anf}l water droplats.

4. Identify en experiment showing condensation. e




= ) 1 . us
i I 5. Idenufy an example of condensution. ®
6. Tell why clouds often form htgh above the ‘earth.

F. Prscipitntion
. . .1. Tell why clouds are sble to float high in’the air,
4 . 2. State why lerge droplets of woter fsll to ‘the esrth's

LI o I "3 surface.
| = s . 3, Identify the correct da{:mhion of praclpx'.ahon.
X S 4. Tell why snow falls.

F 5. Tell why rein falls.

6. Recall how frozen rain is formed.
‘7. -Identify en experiment showing precipitation.
8, Identify an example of prlcxpxtatxon as it is found -

in nsture. .
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Entry Level Behavio:

5




ENTRY LEVEL BEHAVIOR

“ e
N

You should resd the instructions carefully. Answers
must be filled in on this sheet. This exsminition must be P

-completed in ten minutes.

From the four given items select the one that niakné
.. the statement cerrect and place ‘the 1etur of thet item in
the brackets ot the right. . ks \

N Smple Tha line about which the earth is spinnmg is ce}lnd

£8 sresasectsecsosisnosirrosritetanrisonaaiine )

% (a) Latitude (b) Longitude (c) Axis (d) Equator
1. The smallest particle of a.substznce that retains all.
the properties of the substamce is call.ed eescsscns:l )
(a) Proton (b) Moletule (¢) Neatron (d) lietalloid

2, How meny forms can WAter OCCUr inT seeseesresocessss )
(a) Five (b) Two (c¢) Six (d) Three

3. The energy an object has beceause of its motion is

called . )
(a) kinetic energy (b) Solar energy (c) Fotuntial enery
e (d) Electrical energy
" 4. The changing of a'liquid into & gas is called s.ee.. ( )

(a) Vaporization (b) Oxidation (c) Filtrstion (d) Combus tion
5. We call the mixture of many gases that surround the
eanth to a height of meny miles the eeeseveseacinsas ( )
(a) Space (b) Vapor (c) Vacuum (d) Atmosphere .
6. The namne given to a trial or test to find out something '
< which is unknown is an .. ( }
o o (_a! Approsch (b) Investigation (c) Experiment ,(d) Observation
‘
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7. For s given temperature there is a limit ‘to the amount

of moisture that the air cen hold. This limit is known'

(a) Saturotion Point (b) Boiling Point

(e) Xindling Temperature (d) Melting Point
B.‘ The mixture of gesez thet surround the ecrth conteins.

billions Of ceeveesececssancasesocassccsecs .

(2) Elements (b) Nova (c) Nucleii. (d) Pan.x:.-hs

Feengeadl

9. When the atmosphere 1a in monnn across the esrth's
. surface it is called L.iieasiresscesmnans

(a) Strength (b) Wind (c) Noises (d) Force

sescersanadl

10. l\mmnls, lhkes, soil, vegntauon, oceens, and rivers
a1l contain a substerce which.is celled (

(a) Blood (b) Alcohol (¢) Moisture (d) Algae
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_ APPENDIX D
Pretest




> o~ X PRITEST

N - 3 © L NAME (
{. ' ) You .should read the instructions curef‘ull}'. Ansvers must

be £illed in on this sheet. This examination must be completed

= in thirty minutes.

o . N

Cos

From the four or five given items select the onme that

makes the statement correct and place the “letter of thav.‘it.'em

e

in the brackets at the right.

Semple: The cepitel of the Soviet Union is .
(&) Moscow (b) Leningrad (¢) Paris (d) London

1. Each of the following factors influence the rote of
evaporation except .

/(a) Surface Area (b) Temperature (¢) Depth (d) %ind R4

. In evaporation, energetie molecliles escape from &
liquid, thareby lowering its .
(a) Satupation Peint (b)-Density (c) Tampex‘atum

() Boiling Poxnt

coranseasl )

.8. An example of evapurauon is a
3 = . (a) Pool of water drying up
v o (b) River flowing to the sea
; \ (c) Kettle bf boiling water
i o (d) #indow pane with water droplets founinu on it.

i 4. The changing of a liquid into & vapoy st the. liquid's
: “surface is called esessevecaraciorsecsoncess

% (a) Combustion (b) Prec:;p;tm.ion (e) Oxidation
N : (d) Evaporation

”;f “§. Five experiments have been set up on tables ‘at the front

s of the room. Each experiment hes been labelled A,B,C,D, -or

i E. Select the experiment. that shows the process of

@VAPOration eceeceaccscsssacssrioascsesscssosncccncas (| ). =
(a) Expériment A’ (d) Experiment D
(b) Experiment B . (e) kxperiment E v
(c) Experiment C - o




6.

7.

9.

‘10,

11.

" ‘When condensauon occux-e water vapor becomes .

When air is heated it ..;...........l..........;...- [
(a) Contgacts (b) Fglls (c) Ebzpand: (a) Sen.).ea
°
Warm air rises sbove cold air because warm au' is‘es (
(a) Heavier then cold sir v T
(b) Lighter than cold air ¥

“(c) Drier then cold eir
(d) Denser than cold air

.

vssecescvame (

¢

When warm air rises it becomes <.....
(a) Cooler (b) Drier.(c) Thicker (d) Lighter

. . s
An example of warm air rising 18 ccesevosssccnisensie
(a) Air escaping from an automobile ure

(b) Wind meking the trees move
(c) Smoke rising from -a fire §
(a) An elrcraft rising from a rumlay

Five experiments have been set up on tables at the front.
of the room. Each experiment. has been labelled A,a C,D,

or E. Select the experiment that provea warm air. x-xseu.(

(a) Experiment A .
+(b) Experiment B

(c) Experiment C

(dg Experiment D -
Experiment E ra

Water molecules that ere invisible and flost in the
air are called seeeevssees

(a) Particles (b) Atoms (c)

A ¢

. (
(a) Water dx'oplots (b) Ges (e) ‘nain (d.) Solid

There is lsteral utmsphemc movement of moisture !
Decause Jeeeecrrcenen

(a) 'l'he mistura remains in one place in the atmoqphera
t is the earth that m
(b) Tmy?roplets of mcmture propel themselves acrus

(e) Mo:atur, ‘in the atmosphex'a ‘has a tendency v.e escape.
into

(d) Currents in the ntmosphere carry mnuture trom one,
area to another. i .

ater vappr. (d)_ Waler dreplets

) .




f 14“. An expmple of condensation is. Lo

" 16. .Some of the moisture that: starts

1Be :later i

(a) The formatiop of ¢louds
(b) The chenging of*a liquid to a 888 <
. Ae) A reinstorm )
(d) A leke freezing over.
15, Five experiments have been set up on the tsbles at the
o ‘front. of the room, Each experiment hes been labelled
A,B,C,D, or E. Select the experiment that shows the
pr-ocsss Of condensation cecesesescesesscssosvesoos
., ‘(a) Experiment A 9
(b) Experiment B .
4 Experiment C :
(d) Experjment D’
(e) Experiment E - . .

o

full:m;, towarda the
« The reason for this
€

8arth's surface does not ‘reach i
is :.hat

(a) Evaparates Ib) Goes-into apace (c) Burns up
o v (a) Contracts
©
17, A series of events that, repentedly follow eich other m
© the same. order is‘called a (
(u) ercle (b) Sequence (c) Cyele (d) Rotsuon

".able to leave 'the sur;‘cce of ammul.s, lzkes,

. soil,-végetation, oceans, and rivers and, pass into the
. eax'bh'ls etmcaphera by the process of

(a) Cundenusticn (b) Evaporauen (e)Precipitation
d) Oxidation

19. Aniexample of a cycle is . eee (
A =i () A series of evénts LI .
5 © (b) A waterfall Lo
Hon (c) The seasons of tife year - v
(q) The pagaa ina book ot

20, Clouds. are made up of tiny water drnplets that ore
i 'sble to float in the air, because ..

' (a) Evaporation keeps them up there .
(b) The sun.and moon attroct them .
+(c)- They tend to fly away intc 8space
.t d) The air aupporta them . \




¥

: iy (hg Experiment B . = . . @E Linm
/ {c) Experiment,-C d .

(a; They are too heavy for ‘the air to support.
The air around them is very light.

(c; The low temperature forces them to fall. ! .
Strong winds blow them.towards the earth. N

22. The process whereby moisture falls from the sir to the
E earth's surface is colled sieevavesscsense
+ (a) Condensation. (b). Prec1p1tctzon (e) Oxxdatmn
(d) Combustion

cersees )

23. Pl‘ecxpltatxon falls as sngw when the temperature of Y.m‘
yer of air next to the earth's surface is ...esess ( )

(a) dont)nually chsnbln(= (b) 15° Celsius.(¢) Below 0° Lelsxus
(d) 300 Celsius

24. Some of the moisture that falls to the.earth finds its .
o qy to lower levels of the eurth's surfacé by esaedsel

5 : é ; The process of evuporetiun ,
. Evaporating into-the atmosphere
{c) Being absorbed into -the vegetauom
(d). Flowing over thé land. - "%

25, .Vhen supercooled drcplets of water come mta contact 4

Lo with the esrth'e surface they freeze. This type of pre=
L c:pxtauon is called (

(a) Rein (b) Frozen ﬂam (e) Snuw (@) Dew <

26, If the temperature of the layex‘ of air mext to the eu't.h B
- is above 0°Celsius and mmstux'e falls to-the esrth's

e

" -, surfece it falls as . ).
(a) Rein (b) Snow-(e) Frozen iain (d) Dew # % .
" 27. An ‘example of precipnation ia ( )

(a) A frozen rain stort

- (b) The evaporation of-precipitstion _

(c) vater evepordting from a leke . ) o &
© - (d) Water falling over a dam. g .

" 28.. Five experiments. hove been set up on the tsbles st. the
front of the room. Lach experiment hés been labelled
A,B,C,D; or E, Select the experiment that shows the -

- process of precipftation cestseniresatetiaasirasones ( 9

(@) Expériment A v

(d) Experiment D ¢ s o N
(e) Experiment E W st H

B
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29, The principle of the water cycle is mede up of a series
of steps that repeatedly follow each other and slways
in the same order. Identify the correct order eesee. ( )

(a) Precipitation, Condensation, Evsporction, Warm
air rising
(b) Condensation, Evaporation, Warm sir rising,

Precipitation

(c¢) Warm air rising, Evaporation, Precipitation,
Condensation

(d) Evaporsction, VWarm air rising, Condensation,
Precipitation

80. Five experiments have been set up on the table at the
front of the room. Each experiment hes been labelled
A,B,C,D, or E. Select the experiment that shows the
WBLer CYCle casseesscsssccssoscssssvsscsnses

(a) Experiment A
(b) Experiment B
(c) Experiment C
(d) Experiment D
(e) Experiment E

81,

From the four disgrams above select the one that best
regresents the water cycle &s it is found in neture.. ( )
(a) Dizgram A (b) Diegrem B (c) Diagrem C (d) Pisgrem D




In the disgrem above select the letter that shows surface

FLlOW svevvecsnccncserasvsosscesscsssessrsresssssnnne

(a) Letter A (b) Letter D (c) Letter C (d) Letter B

. An example of the principle of the water cycle is .. (

(a) A river flowing into a large lske
(b) Water droplets forming on the window pane
(c) Water evaporating, then the water vapor rising
- high in the sky to form clouds.
(d) Surfece water chenging to vepor, the vapor changing
to water droplets, end the water droplets falling
to the ecsrth's surfsce.
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v : : i * MODULE. I o .
. 1. As'a suhstance changes from a liquid to a vapor and nca:s
in the Btmosphere billions of uny parucles of the

substence called molecules (NOLL-uh-KULS) leave the

surface of the liquid and float in the

‘as vapar. . ) i

19, MOLECULES LEAVE THE LIQUID'S SURFACE AND PASS INTO THE -

ATHOSPIIERE- TAKING THEIR KINETIC ENEHGY WITHl THEM THEREBY
R " “'LOVERING THE LIQUID'S TEMPERATURE. ‘

20. As a liquid chsnges to ‘a vapor billions of tiny partxcles

; of moisture pgss from the lxquld into the
g, " . . b




.. i \ . ) g 131
1. ATMOSPHERE ' i : L i
w Lo » . . . - .
2," In order for us to.be able'to smefl perfume it.must change
: from a liquid ‘in &n open bottle to & ; !
and flost in the atmosphere. T
i e
t o .
i
b3 . g N
20.* ATMOSPHERE : EE U .
- ; / - . ) . 3
v PO
‘21. After water changes .to & vepor we call that vapbx:
W v and ‘it is mede up of billions
of water molecules. € g o7 ki s
‘o : T
i . o
iz ;




. 2 vaRoR

8. Vapm-‘viu formed

. P
when the smallest

&

perticles of & liquid,
called moleculés pass from tre liguid into the st 5 s
« .

. o . .

21, WATER VAPOR
- g ey L E = v ’
" 22, Warm atmosphere cen hold more water vepor than cool

) . atmosphere, therefore, the . < the e.
 becomes the more water vepor it can.hold. .
3 - - L s o
v : ERE




The diagram (DY-uh-GRAM) above is an example of ti.'m/‘ Sy
Yo B pa}'bicles called l:mving & liquid end.
! . pasging into the atmosphere.

32, WARMER ' . o e .

o

23. 'If the ‘temperature of ‘the atmosphere is lowered the m.te; ?
at\'which a liquid changes to a vapor is reduci.d.- If the
tem) e‘rat‘uré of the atmca'phere is raised the rate at vﬁhi‘ch Frpe
a liquid is chenged to & vapor is increased.
is .tigtefore a"fuctur that influences ihe\ rate at which a

’ fluid chonges to a vapor. |
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© .+ 4. woLsouLss, .
5. When vepnr chnnges 1m.o a hquxd the mo!.acules do not leave
W .. the surface and flnnt in the atmosphere, n_v.her they . "
i E g cnmbme to form a 1 . ‘
»
¥ : :

. 23. TEMPERATURE,

24, Water molecules lesve the surface of water. If the suri‘ace' . °
area of the water is large more mclecules can . . #
\ : . B ;
.
r } ! o T, :
. . 5, . e
N x




5. LIQUID© ©

s

“ . I, .
-6, List' one example of & liquid changing into ‘a: vapor.

. A

24, LEAVE -

25} SuiaSé‘area. and temperature are therefore faétors thet
¥ influence ' )
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6. A POOL OF WATER DRYING UP' OR AN OFEN BOTTLE OF PEKFUME,
v N

7. You sre sble to set up &n experiment to prove that liquids
4 .

change intd vepor. The liquid used in this experiment is~

duplicating (DO-ple-KAT-ing) fluid instead of weter. This =

L . i X
rluid is us‘ed in mechines to make many copies of the-same

_paper. DupJ.lcstlng f‘luxd is used because 1L changes Lntu

a vepor, faster than water, at room tel ture and you' «

are- able to smell it. Therefore, it is bettér to use

duplicating fluid in this :

.25. THE RATE AT SIIICH A LICUID CHANGES TO' A VAPOR:

. 26. On a werm sunny day v}hen‘ the wind is blowing, water

ch‘i@es to water vapor faster then when the wind is not

i:lowing. Therefore, a third fsctor that influences the

rate at whlch lxquzds chsnge to vapnr 15




7. EXPERIMENT ' g ; ‘

8. In order to set yp this experiment you must follow the
R
instructions very carefully and keep them with you ate
all times. o . g w8

(a) Go to the kn. coritaining your materials (ma-Tk.u-E—als).

(b) Open O.he kxt. : ¥

(c) Hemove the bottle marked duplicating fluid.

w & [ (d) Now remove the container merked besker (BiK-er). .

’ . (e) Next take the bottle and beaker back to your seat.
. - o

% . . (f) Place both on your desk:

. 26. WIND . ’ p

27, Llst three ractcu that :mfluence the rate ‘at wh-iich
&3

lxquxda change to vspax- and float in. the atmspheré

et R and_ .




Hf
. o 8, GCOD. NOW YOU IMAVE A -BOTTLE MARKED -DUPLICATING FLUID * 3
i 5 : !
T e AND A CONTATNER-MARKED .BEAKER PLACED ON YOuR DESK. v ¢ g
‘L . g : 2 \
RC 9. (g) Unscrew the stopper of the cuntai;'m? marked" - - '
. « MRS duplicsting fluid. e e 55
(h). Pour the duplxcat:ng fluld into the beaker.
o - - . :
K \ ]

. 27. TENPERATUQZ,. WIND, SURFKCE AREA )
i o £ . B o § i
e w : . § “ B o
> . 28, If the temperature.of a 1iquid is raised high enough,

o the f£luid will begin to’bubble. It is then said to be - -,

. ) LB b
. : R .
. 2 t : s o,
& . L N :







10, YES |
11, The fact that you are ‘able to srqeil
/ is’ proof that it is changihg., into a

the duplicating fluid

vapur; It is chqm;ihé-

f ." into a.vapor because tiny particles called

»s’re leaving its surface and passing into the atmosphere, -

20. SURFACE" .

30. WHen water mBleculeu leave the .
we say that the liquid i changmg to a vapox‘. This process
is called evaporation’ (e-VAP—uh—RA!-shun). ’

of the water,




- & 20 et g '
i B P’ ot K : .
: ! o . 241 2 )
. 11SMOLEULES. . | Sy w8, 3 e . .
’ ®me B 5, T E ._ N >
' 12. This experiment shows tHat N . 5 - v
. 5 o " * , i : «
: 7 - T :
g g . . 3 HET ¥ °

Bt R
2

3 : ' . = e R R s 2
° Y . o ey
= ST " o .
¢ 2 CEPRR ® = R
30. SURFACE ", : i ' N AR e .

£ — 31. As wéuliL as_ leaving the surfacé, molecule; in.boiling' o <

liquid }eave the 1iqu1d and psss mt.u the ,'-,

L ¥ within the hquxd. B JA R




o,

* 8. BuBsiEs |
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12. MOLECU)‘}ES LEAVE A LIQUID'S SURFACE THEREBY CHANGING TH.L
LIQUID | INTO: A 'VAPOR THAT FLOATS IN THE AIR.

o

“

L'J. "!hs vapox' ‘is mede up of mo;ecules thet contain
hnsuc (}(m-NET-‘ck) energy. The k ‘e
ivsheat. o o 4., ~

o

32. In'the evaporation ‘of ‘water, molecules éscape only from

'ﬂ;e “B;x!‘vface and pass into ths: atmosphere’ to form
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"13. KINETIC ENERGY . .
: . .
14, When the molecules leave a liquid's surfece and pass into
the utmosphére they carry their kinetic energy or h
> i :

. with them.
-

32, VAROR

. . w 0 v

33, The process wiurehy a liquid Ebangn to a viju‘ at the
liquid's surface and floats in the atmosphere is called
- N .

14
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14, HEAT - ° © : s i B B
t I 4 -

' 15. Kinetic energy is heat and when molecules containing

| 35 * kinetic eherm leave .a liquid's surface they lower its

) 5
by removing some of its heat.

&
i
T,

33, EVAPORATION -

3. Salect an_example “of- evsporauon and an example of" brnlnu,
. ,’ , water from the hst below.
(a) A container of water- drying up. i <
(b) Wat’e’x‘ vapor chsnginé into water droplets.
(e) A x;ivar flawiné x’-apidLv to the sea.
(d) A pot. of bubbling wst.ez- on a hot s;o;re.

(e) The fomauon of clouds.

Buaporation ; .

Boiling water
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15. TEMPERATURE

" 16. Because a liquid loses some of its heat and becomes cooler

in the process of changing to a vapor, the process can be

said to be a _. one.

Avpars oyt

.34. EVAPORATION (a) A CONTAINER OF WATER DRYING UP
- BOILING WATER (b) A POT OF BUBBLING WATER ON A HOT STOVE. .

35. Now you must cleem uﬁ stter:yc;ur experiment.
ta) Pour the duplicsting fluid from the besker back -
. into the bottle. L
(b) Screw the ‘stopper on the bottle. ’
() Teke ‘@ paper, towel end dry off the veaker and '
.desk if necessary. Sei L ok
’ (a)Place tr;e bottle of duplicating fluid end beeker

\ s . - in your kite
. (e) Close the kite




16. COOLING
17, You cen prove.that the changing of & liquid to a vapor i's
. a cooliny process- by following theseé instructions.
S : \(a) Flace your finger in the duplicating fluid.
" i

(b) Remove ‘your ‘finger-and blow on it.

Your' f‘inger now ‘feels wet and o 2

35.° GOOD. NO# YOU HAVE CLEANED UP AFTER YOUx EXPLRINMENT.

-

36. Evaporation, warm sir rising, c’undénsation (KON-den~-SAY=-shun) ,
\ end precipitation (perh-SIP-ih-TAY-shun) are steps in.the
' water cycles ’l‘he ‘part of the ‘wa;.ex' cycle-you a'.udiad;ﬂtodey

was . .-




o e T

17..C00L ‘ ' o

‘ 18, The molecules are leaving the duﬁlicating fluid's surface .

-SPOP. THIS IS THE END OF NODULL ONEe NEXT DAY BEGIN ON PAGE

/PNE OF MODULE TWO.
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“18. COOL. e A - PR

19. Tell why the changing of a liquid ‘to a vapor is a cooling '

process.

TURN TO THE BOTTOM HALF OF PAGE ONE TO.FIND THE CORsECT
‘ANSWER. * s




, g B “ ETARE
¥ i b ez - : : &%
MODULE IT B S
i 1. THe air quer any warm object becomes.warm and riges.
. ; -of this we say that w .. .8 ’
PR ~or '
t % : = ¢
g: . | . ‘ ' o ’ . i ' ‘V .
22. WARM ATR : . A
g . ) ..'
H N 3 S .
N o 23. 'Tﬁa:e are more molecules in a cubfc foot of caol air then
" there sre in a cubic foot of wérnm air. Therefore, beceuse
thiere are more molecules in it, the cubic foot of cnnl
. air weighs more. than the cuhm foot of ire
i :
& R »
¥ A
¥ .




12 WARM AIR
2. Any situation in which air is wermed and
can bé used as an example of warm air rising.

23, WARM

24 Whe

1-the molecules in a substance are far apart the

substance 'is said to be not so dense 'ss when the molecules

"~ sre close together. Therefore, We can say that warm air is

not so

as.cool air,
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2. RISES
' 8 -
3. On a celm day smoke from a fire . .
N
of ¥
ksl
. .
’
. . - | &
. . i
24, DENSE
K
25, Beceuse a cul foot of werm air is not so dense as & N
~ bt
cubic foot of cool air it weighs than
the cool air,
o ~
5 . =




—’,25.~LEss' PR

able to move in u

26 Conl a:r settles\cloae ta the grnund aqd is’ therefnre

the wurm air.




.‘ AR ATR RISING: ) 4 e
o o ' 5, Thew iz oo :gver the tira s’ I‘orced t.o

‘sidés of

mse by cold n1r moying underneath‘ it !‘rom a

27. Ae the cool air ‘moves undemeath '.he wara uir, ‘,

air ia forced to. . s

PO S et T
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5. WARM AIR ) O ‘
6. Is air eacaping.frol; an.automobile tire an example of wers
+ air rising? ) i i
© A
o ; .
. 3 5 '
i S B x
. ; et s { §
. o : o & i & .
s £ s
¢ : S
. . /
‘ . < L} o




7. Water dx‘nplats rising from & b&iluu pat. is snot.her p

indicat¥on that

5

28, COOL AIR /EICHS MORE THAN WAR ATR AND SO Tils COOL
AIR MOVES UNDEQNEATI IT Foml_ﬂ’c IT_TO RISE.

28, The sun'a rays are abaorbud by the earth, the earth
becomes warm and causes the air above it to hacome




2.7 ‘)o._.wAm« AIR RISES .
. - ) . ) -
8. List one exsmple of warm air rising. . .
e

30. As one goes hiyxax‘ end hxghsr into v,he utmsphare there N t
ere hvmr and fewer partieha to absorb the uun'a rays
and cuu.n heat.-Therefore, the higher one goes up in -

S " ) the atmosphere the ¢ 3 it éa:e.

1 -




B4 WATF‘R DROFLETS RISI]‘IG FROM A BOILING POT, OR
SMOKE RISING FROM A FIRE. . ' \
L A . ;
9. You cén set up an éxperiment {o prove that warm air rises.
In ordef to perform this experiment you must read the]
A foilowix';g instrdctiom carefully and’ follow directions.
. You must also keep this paper with you at all times.
i) (&) Go to the kit containing your materials.
B ©." (b) 'Open the kit;
(c) ﬂemova the condle, saucer, and box of matchem
‘from the kit
(d) Return to your aeat, takmg the mstructiona, P
cendle, saucer, end box of matchss with you.

. (e) Place all the m{stamals on your dask.

30. COOLER
31, The hlghar up in the atmonphere you go the cooler it geu,
B E therefore, the hxg)wr up the warm moist air soes the

it gets.
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r . 9. GOOD, NOW YOU SHOULD HAVE THE CANDLE, SAUCER, AND.BOX OF
MATCHES PLACED ON YOUR DESK. )

‘10, (£) Place the candle upright in the cénter of the *

et

seucer.,

(g) Take one match from the box and light the

N 5 . - candle. s
(h) Now blow out the match.” *
1 o ‘© (i) Ploce the match in the saucer nesr the bsse of

‘the cendle. "

BRI

. 81. COOLER" + C o

32. What happens to werm air when it rises?




o189 <.

10. GOOD. NOW YOU.HAVE THE CANDLE PLACED IN THE SAUCER AND

L1 AN‘D THE MA'I‘CH BLO\\'N QUT.

N (j) Now place your left hand about six inches -
. above the cendle. ! b .
E L (k) When your left herd begins to feel warm remove
R s d it.

(1) Place your right hand sbout six inches off ‘to .

the side of the candle. - ]

2. _WHEI‘[ WARM AIR RISES IT COOLS OFF.

! . 93. From the following items ‘aqlect an example of wn;'m’ air
rlalng‘ : ’ - '
" (a) Rein falling on a plam,
(b) A liquid chenging to a vapor,
(c) Air escaping_!‘rcm an autamobi‘ie tire,

(d) Smoke rising from a fire.
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11..GoOD . i .

: . & 5

12, How did your left hand feel before you removed it from

“.above the cendle?

33. SMOKE RISING FROM A FIRE.
34. The last day you learned about evaporation, the process
whereby a liquid is chnng‘e‘d to a vnpur.'TndBy' ymAr learned
(e . .about W : 'a T .




Cl2. wARM . Tt e
13. In order-for your left hand to feel warm the sir around .
the fire on ‘the c'andle:had to become warm end

up to your hand.

84. WARM AIR RISING

35. B and w a rising

epare steps in the water cycle.

v .’,13




" 13, RISE-
N

35. EVAPORATION, WARM AIR

36, When warm'sir moves but not in a dircction that is

straight upward, we say that the warm air is moving in

a latersl (LAT-er-al) direction. When currents or streems

of air in- the atmosphere move across the earth's surface

we say that they are moving in a 1 P direction.




. S

e

i

14. COOL

/ 15. What happened to the air around the fire on the candle?

N i

36. LATERAL

37. Moisture in the atmosphere may be moved from one place to
another. Therefore, evapa;r,tion of water can occur in one
place and the same water fall to the earth's surface in

place.

15




15.° IT BECAME HEAT:D AND ROSE.
x

16. Now follow these inmstructions caréflilly

(a) Blow out the candle.
gb) Make sure the cendle is-out by rubbing the burnt

B . end on the saucer. Weit a short time to mske sure

the fire is f’enlh out. .

v{c) 'l‘ake a paper towel and use it to cleen out the

aaucex-. i 1 : .

(@) Place the towel in the garbage ::nntamar.
(a) Now place the cendle, saueer, r.nd box of matchea
15 © ... in the kit. - / .
- ; ’

R

37. ANOTHER . : . -

3 Veé. Currents or streams of air in ".he amnuphaﬁ move moisture
fm one erea to enother and the direcuon of the movement'

- u not alwaye a straight upward one, Therefore, >
in the atmosphere is able to be carried from one pluce to

k. ’ another by air currents.
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NOW YOU HAVE CLEANED UP AFTER YOUR EXPHRIMENT BY

PLACING THE CANDLE, SAUCER, AND BOX OF MATCHES IN THid KIT.

¥ o b s
17. 'this experiment proves o
i
o % X .
i i3
2 © . 38. MOISTURE o g .
t o i : # .
2 . 89, Clouds moving aérnea the sky is an example of" the lsteral
; movement of moisture in the at . .
B
«
2 = t
.
- -
) S 18 . o
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s 166.
17, THAT NEATED ATR RISES. . . —— T
N 18, When pgeses gre warmed they éxperid. The ain is & mixture v
* of meny seses and therefofe when the air is heated it - &= A
[ AP — g R : i i’
5 v N
. L * g '
5w, i ’ !
, A0 T : ;
% e . ’ . g

1 movement, of ‘the ¢louds is caused by thé -

‘moyement of air. currents in the ..

. atmosphore. 2




* 40. LATERAL. ., o T

Z] :n a l.aterax direction. a ,I

18. zxyA_NDS' AL g NI i

19, Expansinn is ‘cdused by the maleculea in a substnnce

¢ moving further apnrt. Therefox-e, v(han the au- is heatad

the 2 1n u move fux'ther apart.

R . ; g
41, ‘The’ luteral movement of cux-x-anv.s or :streems’ of u:u' in the’

4 amosphere cause” the mms'.ura in. the air, to m




'
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19. MOLECULES L .
20. When the air is heeted it expands bacauu‘u the molecules
in it move = . :
ab
[ 3 5
{ . 5
A L
: ’
£ k .
i . .
5
& : A A
= 41. MOVE e ‘
b

42, Why is ﬁ:erl ‘a’lateral movement of u}tuu. in the

- R
L. - : ) %
- % ' "
:\,,’. ! > .
i 18, g ¢
\ ' 3 : v
. LN }
Eooye ' ' |
20"
: N

- A
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20. FURTHER APART ’
. A .
21, fxplgin what happens 'han_ air ig .heated. . .
| -
o | s
' "
o
i z ;
d. , \ oy
_{’ . i . T \
v ) b R
42, BECAUSE CURKENTS OR STREAMS OF AIR IN TIE ATMOSPHEWE MOVE - ¢
S 3 ) 'THE MOISTURE IN A LATERAL nmsinjmu.-
g: 1 . ..‘ * ) N L] - r
STOP, THIS IS THE OF MODULE T+, NEXT DAY.BEGIN ON
PAGE ONE OF MODULE THREE. . E )
| "
- ) ?
N P ' .
) a
& o 2 B
21 ~
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21. THE AIR EXPANDS BOCAUSE THE MOLBCULES N IT MOVE FUATILR |
APART, .

22, The.molecules in _ - “ 3 are. e
\further apart then in cold air.’

* TURN'TO THE BOTTOM OF PAGE ONE TO. FIND THE CORRECT ANSWER. |

e2




- . v MOTMULE III . v
- L \ P . -
1. The changing of a liquid at its surface to a vapor is
celled evaporation. Therefore, when yater chansgs to a

vapor'at its surface we call it . .

23. CLOUDS ” .

24, When-clouds sre formed invisible water vapor has chénged

into visible w L d 4 that can’be

seen.




. 1. EVAPORATION

2. When & substence changes from its liquid form to & vapor
it becomes invisible. In order for it to become .visible
egain it must change from a vabor back to its

form, ¢ . ; b

24,. WATER DROPLETS . : e i

25. From the follomng 11sf. select one exumple of water vapor
and one example of water droplets. K '
(a) Clauds rluatmg high" in the. sky.
(b) Ram fallmg to the earth's surrace.
*le) A boiling kettle.
(d) Wstex: ymolecules lecving th’e water's surface, -

. (e) Water flowing over av field.

Water -vepor

Water droplets
e <




1~ e M,

© 25, WATER VAPOR (d) WATEi 'MOLWULF.} LEAVING ThiE WATER'S ’

2. LIQUID,

3. When water changea from' a liquid to e v::por we call the |
va}nor thst is formed w. v < o

SURFACE ;
" WATER DROPLETS (a) GLOUDS. FLOKTING HIGH IN THE sky.
: ’ i

26. We' call the'process whereby & vepor changes to a liquid,

1 condensatxon. Therefox‘e, when wdter vapor chunges to

water droplets we call it con

s
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3. WATER VAPOR "

! : 4. Water vapor in.s room anne'.ima comes into contact with a
eold window pane,’ thn thu happens water drople'.a are
formed. The fomt)on og wter droplets on the window
pene is an example of watgr vapor that hes changed back .

S toa__ - 0 .

26. CONDENSATION-

27. Evaporstion is the chenging of & liquid to s vapar at the

A . .

A }iquid'ruurfnce. Therefore, ‘when water changes to water
molecules or vepor et the water's surface we call the ; :

process .




4. LIQUID ¢ - ) F w53

Se Clouds are fﬂl‘l!d by hllumg and billions of tu\y dmplela
" of water, These tiny drople'.u have changed from weter
vapor te liquid_. The formstion of ¢ is there~
I?re .an” exmp!.'e’ of vapor. changin, to a liguid. ' '

E e d ¥

27." EVAPORATION £

- 28. An example of water vapor changing to 8 liquid is the
' fomtion of clouds. 'l'herufora. '.ha formation of clouds

is an exuplu of e




The diagram above shows water vapor from & kettle changing , -

to _ ;L : N ow o

28, CONDENSATION 1 ’ e

29, Condensstion is a process vhereby




©294 A VA}’DR CHANGES TO A LIGQUID.

s ) ’ 17

* 6. STEAM OR WATER DROPLETS OR LIQUID

7. Is- rain f'glling to the earth's surface an example of water

vapor changing- to a Liquid?

s

30. When molecules leave the surface -of a substance'and flost
. in the air we call it evaporction. Therefore, when water
' molecules leave the weater's surface and-flost in the air

we call i} .




s

7. WO

S . . .
8. List one sx‘uple. of water vapor changing to & liquid. .

30. EVAPORATION S . Tle
31. A pool of water drying up, perfume molecules leaving the
- ]
perfume end psssing into the air, end duplicating fluid
drying ub are all exsmples of ® -
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8. CLOUD FORMATION, OR WATER DROPLETS FOLMING OViw h KEITLE, ,° R
\ .’ OR WATER DROPLETS FORMING ON A #INDOW PANE. + " E [
9. In‘order to set up an éxpgriment to show thit water vepor *
 changes back to & liquid you must read the fcllowxnb

° mstmchons carerully and’ follow directions. You must alan

keep these 1nstmct10ns with you throughuut. the expenment.

“ (a) Go to the kit contaimnh your meterials.
5 , ¢ (b) Open-the kit .,
2 _* (&) Remove the container mm‘kud bepker.

d) Go to'the refrigerstor srd remove eight ‘ice cuhea.

N

i - o C k
i . ¢ (e) Place the ice cubes-in the, beaker i
i k (£) Go to the sink end half fill the beaker with co_ld i3
Lo, - . weter, - . w4 WG i
Fom . wis G
- Ce B : W | = 2 T
o 31, EVAPORATION ’ ek R4
32, From the items listed below select the’process of evaporution [

and the yrocesb of cordensation.

() Vupor' foz‘nung within Bubbles: in boxlm‘; Aatar.

(b) Mois'ture falling to the earth's surfece. - X
. (¢) The changing of water vapor to water droplets.

(d). Warm air being forced to.rise. g

(e) The changing of. a hquld to a vapor at the’ hqum 8

. surface. . L
The plocess 'of ration. -, ¥ L
The process of. Cond tion _*_ .. " . :
f “ . K * i L -
s v 3 g




9. GOOD. “W0H YOU SHOULD HAVE A BEAKER COVTAINING ICE cuBes mn i
HATER. . u

10. (g) Now return to your seat end p).aca the besker on your
ﬂeuk. .

(h) Lonk carefully at the eutude of the beaker below tne

¥ \water level. . s *

0 K VAPOK AT THE LIGUID'S: SUAFACE. S
. - THE PROCESS OF CONDENSATION IS (c)- TIE cmamu oE- JAm
: VAPOR T WATER DROPLETS. < A :
3 4 £ :

N ¢ . 4

rivera. and oceam are au amm:u nf water. mey pP_rlu
o $ _' water nlenuleg tallosve their aurfm& and pasa im.o tha

" air and are &hetefora aources,ul‘ e




" /-r\\/\)ﬁ

\, Condensation,, ; ?{;JQ

i3 IA~',,|
] 5l

N
] Puclr.;n'na,,

! ul"
L i

Wil alr

: i mass mgves o

10 confi

. Evaporation

®m oceans













‘1&. LIQUID

'.I.S. 'l'ha warn eir near the - beeker was con],sd und uould not, hold g
.88 much

a7, mma/.rés IN THE AIR ,

i . = 38. S'mez;,, umn , mt.sr, und epx‘im; x‘eputed].v (ra—PEnT-ed—],y)
) " follow e

othnr alwqys :m t.ho uma N _




15. WATER-VAPOR

16. "'he water vapcr xn the air neer the beaker cooud of f- nnd
droplets of water forned on the surface of the beaker. These

‘droplets of uatex_- ere called

%, ORER  ° . . o ’

- B s CL . i
39, Summer, autumn, vmter, and gg repeatad follow

~each other in the same nrder. .




w v
Y ‘
. v
- . : 187 .
™., 16./WATER DROPLETS . .
©17. This experiment ‘shows tat
: - 5 = 0 T T -
. R g : *
H 5 y |
L \
R {
' |
i, e Jd
. Y .
\39. SPRING
S I . K
° S s iy : : .
40. Automobiles pessing’on a street sre not sn example of a cycle
;i : b‘ecéuu' they do not repeatedly follow each other in the same
) B : : -
¥ . \"S“. 2
\ s
%S ' .
} .o 1 i




RY

41, A;n'exmyie of a series of exanti t.h.'ut repestedly follow a‘nch

-, other elways in the seme orden is : E
-, @ (2) water ﬂt:opleta forming on & window pene:
(b) Cars pessing.on s ;treet. ] 5

(c) The seagons of the year.

IO

(@ ,'r'h- repids in.a river:

0 - L d ’ . ’
- "27.” WATER VAPOR CAN CHANGE TO A EIQUID. o :
i s
L o s . ) L .
18.7The higher up in'the air ope gdes the.cooler it gets: !
. e - & > =
' - Therefore, as warm moist air goes higher the
. ( T
.
" \




es and beconou _onlur







20. LIQUID ) S

21. e water droplets that farm becsuse a v:.par chsnges to a (R

a hquxd are veny tmy/and cen be supportad by the air. They

therefore remein up.in the - o'

.423. A SI‘HIEa OF EVENTS TH[\T REFEATEDLY FOLUJW EACI[ OTHER' ALVAYS

IN TIE SAME OFDER. ' - - :
i ;

44, ‘Now clsan up after, your expenmsnt by follawmg thasa : .

mstrucv.lons. :
(a) Take the beaker of ice water, ‘and empty :Lt. 1nto ‘the
smk. d
(b) Tr.ke a paper towel and.dry out the besker.
(c) Place the beeker inthe'kit. o
*:(d) Close the kit. . 7 ¥, .




2l. AIR

22, If the sir continues to get cooler, the wster vapor in it

1 © . will contifiue'to change to 2 liquid and the watér droplets.

E X will grow la .

44. GOOD, NOW YOU HAVE CLEANED UR AFTER YOUR EXPEKIMENT.

. '
45. camlensauon is another step'in the wu.er cycle. Evaparanon,
warn gir rising, and eondensauon are three atepa :Ln the
-weter cycle ‘that always occur in the same o .
Ve ' s . ¢
o . : )
ooy s . o .
- \ ' - b Lo
v
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45. ORDER - i ML

STOP. THIS Is THE END oF MODULE THREE. NLXT AY. BEGIII ON PAGL

ONE OF MODULE FOUR. Mt £ e W
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2.
MODULE

-1. Moisture éometimesffeils to-thé earth's suffece. Rain

* is @oisture &nd is gl{ae'[ore an example ‘of moisture i
! falling to~the eerth's :

g e

S .
T
ure that falls to.tl

4. Rein%is unfrozen moist: he earth's




DR -
Snuw 1s molsture t:nd is another’ exampla of

i falhng to '.he eanh's éurfnce.

surface is’













1owered below the i‘reezmg ‘point und the" droplet dnes

nat freeze 11, 13 smd to« be superconled. This means ‘that ™

1f they pass d through & cold 1ayer af







7: ‘cLouns

8. Clouds are able to'float in the eir because they are made
" .up of tiny water 4 - that are able to'be: ! < e
‘supported by {m air. . :

loxstuu thuL fre uu -hén it comes xnto contect -m.n the °

.‘enrth'a aurfucs is called Irozen rain. 'rheurore, super-
- coaled mxstura when it. ltn.ku the eart.h'e ‘surface end

freezes 3 s 5 .







AIR Is ABlE T0 TUPPORI'.
" '1n lt connnue to- form water droplets around psi?tlcles.

5 * Therefore; ‘the. ttn\v droplets nf watsr 1ncreasa 1n size

to forml . ! . o <

4o 32. ‘FROZEN RAIN occuhs WHEN, WATEK DHOPLETS THAT HAVE BEEN
: SUPERCOOLED s'"nma THE, EART'S SUIPACE AD mmﬁh oN

Ty e el B "CONTACT. \ g ‘e .
o

|83, Frozen rain, snow, and'rain are exa.mpiea of moisture:’

N falhng to the ethh'a surface. The tem used tn /

deacnbe molsture‘ falling to '.he earth's" aux’faee is

Ce FEEd . preczplta?nn.- Thgrgfnre,mezsn rein,.

Lol *. ;. snow, and rain are examples of p “ .

'10. As the'wam air continues tukget cnblét\ ‘the water vupbx' )




PREc;PITA':Ion .

34 In order for preeip ation to occqr mlanure must
5t ths earth‘ i




12. The lerge droplets of water ua’too heavy for the’sir to ~
T support so° they )
|

b5 -
v ' 3 N
X o 4 i 3 .
4. SURFACE 5 )
¥, Y
| B
LA 35. If molecules of water leave the surfece of & pool of-

water and pass into the atmosphere we call the process
evaporation. In .the process of evaporation moisture
does not fall to the earth's -surface. Theretnre,"

. evaporation is riot en exemple of p. + -~ - .

. to. the surface of. the earth.
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12. FALL "'-V L 7 . s

. 13. Wy do large droplets of water fsll to the esrth's surf& :

Fee o)

35, PRECIPITATION

d.

36. Curﬂena-tion occurs :'h;zd & vapor chenges to a hqux
"-When precipitation occurs moisture falls to the earth's
surface. Is condensation an empie of precipitation?
. f g




°

14. In order to set up an experiment to show that mojsture.

fé’lla to t’he es'rt)l'Sﬂsurface yQu must reed the following"
1nstructmns carefully ond follow d1r‘ect10ns. You must
kaep these lnstructxons with you throughom th\. expenment.

(a) Go to '.he kn containing., .your materials..
(b) Remove the ¢ontainer marked flask from the kite
-(c) Remove the beéker and saucer.’
. (d) Also remove the two-holed stopper that. hss the
two delivery tubes and rubber tubes attsched,
(e) Next remove the plestic (PLAS-tik) beg, small
| ‘‘piece. of wire, and roll,of seotch tope., -
! (f) Now toke all ithe mav.eq;zalauyou heve removed from
i e kit td,your desk. .
(s) Placb all The materials on your desk. PR
v § i

8

. 86. NO - g - . i © B

37, From Lﬁe_.fulléwing processes sqiect an exémple of :,
. precipitation. E ' |

(a) Warm air rxsmg,

! (d) X 11?11& chang,mg Lo 8°Vapor.

(b) Vapor cmam,mg to'a hquxd, » - -
‘(c) Moisture fal].mg £o the earth's sux‘fcce, . /




*14. NOW YU SHOULD }'mvé_n FLASK, BEAKEK, SAUCER, TWO-HOLED
STOPPER WITH ATTACHMENTS, PLASTIC BAG, SMALL, PIECE OF
WIRE; AND ROLL OF. §COTCH TAPE ON TIIE TOP OF YCOUn DESK.,

< 15 : (h) Take the* plastlc bsg, 80 to the telrx‘,eru,tor, and

= place ten ice-cubes in-it.

*(d) ‘Wrep, the. piece: of - wire araund Lhe mouth* of the bag

and ‘place it on gout desk.,

Now take ‘the f1aBk’ and pour hot watsr from the tap

. drito it until it is hall' fu

(k) Néxt place the flssk on your desk. S I \_ .




w209,

sy Ty R 15. WIIEN, Yoy PUT TESE MATERIALS TOGE’IHE:( THEY SHOULD mex LIKL 1 B
S e Arv.muazrmT IN THIS DIAGHAM.

__ice wrapped |
“la.uloth . ©

. 16. (1) Put the two-hnled stappex‘ in- Lhe Flask: Notice
. . that one delivery tube extends dewn 1m.o the’
: .. witer and thet the other does not.:
(m) Tape the end of the rubber tubing.to ‘the’ ingide .
» of the beaker. Be careful you do inot closo of’;
3 Y - 7 the end of ‘the rubber tube.
3 . (n) Place the bag of ice on_the bottdm of Lha hesker.
3 (e * (o) Now' turn: the.beaker upsxde down so Chat the hsg ¥ ¥
¢ £ of ice is on top. Sy
- B (p) Hold the besker above the saucer: 5 Yo
. (q) Now blow gently into the short ribber hnse. llo .
" this several times.
" v (r) Natice that druplets ‘of water ore fnbmng cn the
. inside of the beawer. .
s C. (s) Continue to blow into the Tubber " thbe unul water i
¥ & droplets fau from the beeker mtn the saucer.
e ! 38, SURFACE T NN R
,'\a‘ | : \
« 39, The. nsme given to moisture flowing. acrogs, the earth's .t
surraca is surface rlow. Thererora, when mmétuna flowe 5 B

over the earth's surface to lo‘wax* level.s we .0all n v
vuooE : : i . L i #

¥ tha '16 Gy f




2 E

The 'im_'a er »d"rnpieta‘ ;i‘nl‘J.;.ng. into

are fgl];mng to the







heaker becsme -t00 "heavy. for the air to su]

.into; the saucers ;... #

19'. In the nperinmt the watar dx-oplev.s on t‘




19.FELL o wL T, L e Taie A

‘20, If water vapor cnndenses at e temperature below O'Celslus‘ &
.snow roms. Also, in order fox‘ gnow to fall the’ temp— :

ereture of the la,yer _pf air next to the earth's surface

" must, be below s S g w1 R

agispace St e o T

.48. How dnes some of the mo1sv.ure that faus on a hxll get
mto a leke=in. the valley belnw?

v
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20, 09 CELSIUS
21, If the tenpeg‘ahu‘e of "the layer of ‘nir next to the esrth's :

surface is below 0® Celsius moisture falls to the earth's

. L
surface 'in the form of .

i . -

| 43, BY FLOJING OVER THE EAKTH'S SURFACE OR
BY FLOAING DOWN. A TNILLSIDE. T LR TR
» o "
44, Eveporstion, warm air rising;-eqndeneution, and precipitation
are steps in the watér cycle, Thercfore, precipitstion is -

3 0 part of the w c .
v




21, “SNOW e T 5 Co-

22, Why does snow £all7 - St

|44, WATRR.CYCLE © T S

45. Now £51low these ‘instrhction‘a in order.to put nway‘ ‘ths
. mt‘exji‘als you just used in-your ‘experiment., h
!(a) Remove the two-holed stopper.from the flask
B 3y ¥ (‘b) femove the ‘tape from the inside of. #te beaker.

o (o) Now teke the f]aek &nd pour. the wuter from, the flask,
S into the si;

(d) Take the ice out of the bag and place it in'the
pink.

"~(e) Fold up the bag. and ‘plnee the:wire around it,
. -

(£) N;: teke a puper towel and dry. off the saucer

(g) Good. .Now take *the bag, roll of tape, ssucer, beaker,
» . two=holed stopper, attaehments, flaak back t
3 the k1 te

. (h) Place all the materials in ths kit &nd the paper
Wt F. .*, tovel in the garbege, .

STOP. IS IS THE END OF. UODULE FOUR. NEKT DAY BEGIN ON YAGE ON
“a-)". OF MODULE V..

—
L i (i) Good. Ncw you have: cleaned up.efter ycux- experment.

i
i
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MOLULE.V
)
Lhu prdgunr you hava learned about the four ateps
Lin Q.he water cycle. The_y are evnparauon, warm axr nsu@,
. condenuuon. ‘nnd pree:.p:tgtmn..llow many -steps’ are- there -
- .in"the water cycle?. . . - L y ¥ b £ S, e v ot

i ¥
._Ar

“Nuu 1dennfy the synbol fer 1ater:1 mvement in the chabram )

uf the vlater eyclt hy plaung its J.eu.er m mis apace. -




1. FOUR

2. The processes of ev'gporation. warm eir rising, condénsation, -

and pre!:lpltstlon are s\.eps in the wacer tycla that
repeatedly follow ench other slways 1n 4

e "‘hex-efoz-e, if e atéha t wi th pnrauan the next step in’ me-"'

Pt water cycle is )

Y _ . Now match the names of. the steps in the water cycle-with

the lettars“ in the diagram".

A &




: 0 " e L. e
2. WARM AIR RISING x5 o

‘///_nhe next 8tep in the water cycle js cundensauon. It‘ we were
’ to write three: 'stieps in the water cycle in their urder of

_occurrence.we would m-ne evaportuun, warn air rising,.

Cena . 5 : g

- A 19. A. EVI\PO:{ATION B. WARN' AIR KIJING C, CONDENSATION .
D. BHECIPITATION. ST ; (

i 20. Draw & d:.agram of - thé~ ater cycle in; the spéce provzded, -
b . . letter 1t end write the name of each step in the space

‘ : . [-provided.




5 A

3%, CONDENSATION
‘.4. The four steps in the water cyclé'are camplebe when we .
.include the procesa of - prec.tpltauun. The four stsps in.

the »water cycle are evaporation, warm air. rising; -,

ion, end - e a3

21 In order to set up an experlment to show {.he px‘lnulple of

" the wster cycle you must read the following ms:trucblons

csrefuLLv and ‘follow d:rectlcns, You must slsc keep these

instructions with you durms tk}enexpenment...
(a) Go to the kit conteining your materisls.
_(b).Remove the container’ marked florence flask.

(c) Remove the beaker,




. PRECIPITATION R n

i
5. The stsps 1n the

:m theu' order
@
..of occurrence are evaporatmn, warm air nslng, condensauon, 2% il

end prec1p1 bntzon.

.21, NOW YOU HAVE THE BEAKER AND THE_FLORENCE FLASK.-

. o

22,

) Take the beaker to the kettlé .and pour hot wa
from the kettle into the wuter until the Deuke
2 'is ‘holf-full.
(e) Now pour -ice water. from the  jug into: the i‘lo nce
. lask until it is half full.
RS € 2] Tlp the beaker so as .to mnuten its sxdus up to. tha
(g) Now ‘place the florence flssk in Lhe beakex‘ atrpn/'\
. engle as shown'in' this ﬂxegram
] (h) Place the florence flask end beaker, on yuur des

Cold vyater

¢ Candm-hen




WATER CYCLE - - . L,

6. List the steps in .the- “yater cyc‘le in t.hei’_r order. uf occurr‘egu;e’.’ :

PR Y

(wuter ‘changmg to & vupor) 8 G

(iii) | ﬂ (water vapér chén, mg La wat.az-. g
dx‘np etsgo é .




3 3 5 '22,3,
6: (1), AFORATION, (u) A ATR .usmc ,(un?c'oxam.,ﬁnou»
iv) PRECIPITATION | '

'




4 (1) Evuomnou, (11) .m‘m AIR RISIN.
(iv). PRKJIPI'[‘A’I‘IOII




liquid is called

. of water vipor to water




A P

10.- The' symbol for water is |_A_a___x 4 of ;
4 e B i D ey I -3

26, CONDENSATION-

27. As condensauan cum.muss v.he wster drupleta become lsrgar * +
‘ end fall from J.he flssk into the beaker. The fal.hng

mpxsture in nature myn be in the formvof,snov, n;ln,

"or frozen rain. We call this falling moisture




‘10, [ g ; ; e o v,

5 : .8

o - Ini |T [I 'I
11, .’l‘hs symbol. for evaporation is- l
‘ ) Hi

Thilit

Dréw the: symbol £or evaporation,

27, PRECIPITATION '+ 1 et %
28, The experiment "you set ﬁp'daqonstratad .the principle of the
water cyclé because water ‘evaporutad, warm, eir Tose,

B condens!txon occurred, and preclpxtutmn fell. Theae avants

b can repest themselves alvays in the same b 3




< 12, The. symbnl I‘or warm sir ms:mg xs

T
E - a i :
- SF Draw the symbol -for warm air rising. ¥
; 7 \ i
. ;
2BLUORDBR ,. [ T
%97 29. This expéeriment demonstretes the _ | :
% ; A :
. B! ’ -
i
) i

den




‘Draw the ‘symbol for condensation,

'P:le’symbol for condensation is

N

PRINCIPLE OF THE WATER CYCLE K

The series of events known as evaporation, warm air rising,

,. condensstion, snd”precipitation repeatedly follow esch .

other slways in the same order. Whén these events océur in

nature they are known as: the i 2 e
s - T sy

i




) 230 =
13, S ’
o : (., ‘ B .
T o o680 0 048
14. The symbol for precipitation is o‘;b 0004“’000 :
. : o %0000 000%. |- i
¢ 64676 0 0%

" 30." WATER CYCLE

: 31. An example of the principle of the water eycle a8 it accursy
~in-nature is.:
(a) Water condenamg on a cold w:.nduw‘
(b) Moisture fallmg to the earth's aurfnce,
(¢) Wgterk;apor condensing ‘to form clouds high in
(a) Surface water changing to vapor,-vapor changing tu

water droplets, and the dreple'.e fellinyg onto the
eerth's surface.
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14

.l °o° oo |
0000%0030 i

15. ‘The. symbol for lodd is

.+ Draw the symbol'for lsnd. .

@ sunmcn WATER cmncmc TO VAPOR, -VAPOR CHANGING TO
: WATER DROPLE'I‘S AND THE DROPLLI‘S FALLING ONTO THE
- EARTH'S SURFACE. — o

az Now t‘ollow these instructions’in order to put auay the

matenel.s you Juet used,

(a) Take bnth the florence flauk and ‘the heukzr.
e " (b) Pour the contents of both .into, the .s:mk. ok

(c) Take & paper towel &nd dry. both conthiners.

“.(d). Throw the paper towel in the garbege.
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15. T 3 ;
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16. Draw: the symbol.for gec}l of the rouawing wn‘rvde.'
. (1) water

(5) Precipitation

el e E 5 § ,

- . (2) Eveporation, " (6) Land

" (3) Warn air - (7)"Latersl [ ;

;e ising Moven{ent.» . . ?
v 3 ke . ¥ g
. (4) Condensation 3 I = 2, :
3?. GOOD, NOﬂ' YOU HIEVE CLEANED UP AFTER YOUR EXPERIMENT.,

. THIS IS THE EN'D OF -THE Pl}OGRAMMED UNIT ON THB, WATER CYCLEs




ST vy e g - 3 0'5.(&
16.° (1) WATER . (5) neeniaTion | 0040y
E === 8 ,a o%ﬂ .
U .‘(z) E_VAPORA‘I‘I@' ]‘: T]T”ln : (6) LAND g
- 3] 1 S < A

(3) WARM AIR [ (7) LATENAL- = =
RISING /' : MOVEMENT .
P ‘ g
“(4) cc SATION T ; ey

17. UYhen the symbols for evaporstion, wsrm air rising, '

condensation, precipitation, land, weter, and latersl
movement are ‘put t:pgéther in a meeningful way they look

\ like-thiss . —uo-—
v

k . Drew the diagrem, It is &/disgrem of the water cycle..
3 e z

P . TURN TO TIE 3OTTOM HALF
IIALF OF PAGE ONE TO
" FIND THE COR:ECT ANSWER.

P X
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©:Posttest




. must be fxlled in on-this sheet. This exammanon must be

maekes: the stm.emem. l:nrrect and placq;the letter of thst item”

" 2.The chenging of ‘& hquxd 1n\.o a. vapur at. the 1iqu1d‘s

# g R POSTREST ¢ ot i

i

You ‘should read .the instructions carkfuliyL Answers *

completed 1n thirty minutes. ;:
. N o

From the ;our ar five gtven nem select the one t.hat s

- e s S

in the brackets at the right. =y tah o

Sample The world's mightiest rlver is the ...
(a) Amazon (b) Nile (c) Vulga (d) Mississippi:

1. A.n example of evapuranoﬂ is 8 es

(a) River flowing to the sea.

(b) Window..pane with water droplets fornung on it
Pool of water drying up

(ﬂ Kettle uf“bnnmg watex' "

surfece is called s... Ceene
- (a) Oxidation (b) }wapox'auon (c) Ci

ustmn (d) Precxpl.tstmn
3, In avapnratmn energauc molecules eacupe frem a liguid, &
" thereby lowering its s.eee.e. euedepnatonsianse [ )

(a) Temperature (b) Emhng Poxnt (o) Snt\ratxon Point
(@) Density '

4, Five sxperments have been sat up on the tab].es n'. the
front of- the ‘room, Each expenment has been labelled
A,B,C,D, or E. Select the.’experiment that shows the
procees of evapox‘ntxon................

- (a) Experiment A ; e R

" (b) Experi
(c) Experi
. (@) Experi
(e) Exper

ment B, ", T R
iment, |C K
ment D

ment E .. ;




’ E. An exsmple ol‘ wsm BIP Tising 18 ssssee

sesnssges.

. (a) .An au‘cmft Tising frcm a runwaty K i
.77 (b) .Smoke ‘rising from a fir

© () wind making the iregs move .

(d) Air escapmg Trom'en automobile tire )

- 7. Warm sir rises at:bvs cold ‘air because wirm gir. is

(a) ‘Duer’than coLd- a;z‘ ~ »
(b), Denser- than cold air .

(c) Heavier ‘than cold cir d sy < i3
1a) L)ghter then cold au o B : S

When, air is hésted it .
(a) Falls °(b) Cym.racts (e) Settleu (d) Expands’ ¢

F:ve expenmem.s have béen set up om” ‘tables at the front
- the room.. Each experiment has beer lebelled 4,B,C,D, or k.
Select the experiment’ that proves warm air nsee s W

v aY Experiment A
=i {b) -Experiment B~
) - (e) Experiment C
S L (ay Exper:.ment D.
- (e) Expemment ‘E

S “10. An examp).e of. condemauon 18 oiioes

(a) A loke freezing over :°
(b) The' formation of clouds
% * (e) A rainstorm E

Lo (@) The chaw of_a hquxd tof o

11. Whén warm &ir rises it becomes el
- (e) Drxer (b): Thxcker (c) Coaler (

12. Five expermeﬂts have baen set up on the '.hbles at ths
* ‘front of the room, Each experiment hes been lab belled

A,B,C,Z, or E. Select the experiment '.hat shows the -

precess of condensation’

(a) Expgnment A
) Experiment B % b
) ‘Experiment €./ - - Lr AR
) .Experiment. D. g

) Expenment E

13 When condensauon oceurs’ watex' vapm‘ becomsa wer y
(a) Gas, (b) Raim (c) Solid (a) Water Drcplets

14.: vater mnleculea thnt are :m\mnble and float in thi air
.ene- ¢al! (




(a) Tmy droplets of moisture propel themselves across

‘(-b) Molsture in the- atmnsphare has a tendency to escape: o ¢

= into space.
s & (c) Currents in the stmosphare carry moisture from one
. erea to another. :
.* (d) The moisture remains in one place in the etmo..phere e g
L and it is the ecrth.that moves. . .

NN B8

16. An axsmple of acycle i8 veverronecreat

(a) The secsons of the yesr
"(b) The pages in a book
: N (c) A’'series’of events . Y . p

# 52 (d) A waterfsll

% . ter is eble to leave Lhe auri‘aee of enimals, lakes, §oil, -,
SR vegetation, oceens, and.riyvers and pass.into the earth's -
atmosphere .by the process of . (

v ( ecipitation (b) Condensaunn (c') L‘vnpurstmn ’y
o ¢ xidation R . ;

3 13. Some -of the'moisture that falls to the- enx‘th finds its ¥ W
; Rk way to lower leve]s of the earth's surfece by .

| ;o (a), Flowing over the land .

s - gy (bg Being’ absorbed. into the vegatuunn . &
E ‘ ‘* ., (c) Evaporating into the atmosphere, . 2
- . (d) The process of yaporization .

e ié., Some . of thé moisture that sterts falling towards the 3 e
earth's surface does not reach it. The reason for this.' E

is thnt it ..................L......................

Tl (a) Goes into apece (h) Contrects (c) Burns up 3 .
- (d) Evapnrates . SE 1

20. A series of ‘events that repeatedly follow aach other
i the seme order is called a ..

(ﬁ) Cycle (b). Rotation (c) Sequence (d).Circle ¥

- 21. Flve expan.ments have been set up on the tebles nt the
front o

the room. Each expefiment has been labelled &
*K3B,C D, or E. Select the experiment that shows the )
K process of precipitation.escesssacrscseciessececens ) NI
<+ . (a) Experiment A : 4
2%, .7 (b) Experiment B . e 3 C
. ...~ . A(e) Experiment C X
S ©  (d) Experiment D W

< (o) Expen.mem. E




22 Prel:xpnetmn falls as annn ‘When the Lempersv.ure of the
. .- . layer of air next to the’ aarth's surféce is seen
. (a) Below 0°Celsius ** " (c) 162 Celsius :
. (b) 30’08151\15 (a) Con!mual],y cpanp.ng

cesesiesiins [

28 An example of precl;utauuﬁ is TIRE
. (a) Water fuum,? over a dam . ;
’ ¥ (b) The .eveporation of perspuation AN
i ’ (cg ﬁ frozenrain storm- - - . i .

- ater evepnrating from a lake o & 1

at e 24. The proceas whereby mbisture fslha frnm the ‘air to %hu
i : . earth's surfrce is called .... oesen

* (d) Precipitation: () Cumbusuan (c) COndersauoﬁ' *
i ‘e o (a), Ox)dat:on . oot &
¢
" 25. Large drcplets of wntet"’fall tomrd the .earth® s'VsurrL.ce o
£ . : % because ... o (

...........,.......

e . (a): The,1pw temperature forcés ‘them to £all, S Y
’ . (b). Strong winds blow them towards the eExvth, Tt e
= . .(c) They are too heavy for thé sir to suppurt, a O :
°j . (d) The sn- around tham is.very light, © ) &

" 26. Clouds are made up of bllli,ans of tiny droplats of wm.%‘r

. that are able to float in the eir becsuse v....
“s (a) The 8ir supports them, ° ° ¥ “
{b) Evaporation keeps them up there, 5 b

; 5 ¢« "(c) They tend to fly away into space,” , LR S
0 Coe : (d) The sun end moor attract then., ! .
. . N 27. When supercwled droplets of water bome mto c,pntnct with - -
LS - the earth' 8 'surface they freeze. This type of pmcxpxt.auon
¥ ¢ 'is called sucesieres ) o
% k v ... F (a) Snow. () Dew (c) Rain (d) Fruzen rain .. o

28, If the tempereture of tie layer of air next to the: earm L
."" is above 0°Celsius and'moisture falls €0 the esrth's® ' °
surface. it falls as .« Tiae

(a) Snuw (b) Dew (c) Rain (d) Frozen rain® ~ e “

#3snen s sesaFsebiunse sl

L 29. An ﬁxample of the pnncﬁzle of the water. cycole iSesen, ( ) oo

” (a) Water evaporating, then tha wuter vapor msm(_( h:gl
. s in the sky o’ form clouds. .
- (b) -Surface water changing to vapor, the vapor chengi o
to water drupleta, and the water droplev.s falung to L
e earth's surface- P
(c) \Vster droplets f‘ommh on the w:mdow pane. o, L °
“(d) A river flowing into a lake. i - g




32,

o~ £
AN e D
SRBLATI s

o

X SE )
oD
:

From the four disgrams sbove select the one that best

represents the water cycle as it is found in nature , ( )
(a) Diagram A (b) Diagram B
(c) Diegrem C (d) Diagrem D

The principle of the water cycle is made up of a series
of steps that repeatedly follow each other in the same
order, Identify the correct orders secesessccscscsces ( i

(a) Evaporation, Warm air rising, Condensation,
Precipitation
(b) Precipitation, Condensation, Eveporation, Warm air rising
(¢) Warm sir rising, Evaporation, Condensation,
Precipitetion
(d) Condensation, Evaporztion, Warm air rising,
Precipitation

Five experiments heve been set up on the tzbles st the

front of the room. Each experiment has been labelled

A,B,C,D, or E. Select the experiment that shows the

WALEr CUCTO Sasioibeivscdsbsvacsessvensesnnsiosessses b )

(a) Experiment A
(b) Experiment B
(c) Experiment C
(d) Experiment D
(e) Lxperiment E



240

In the diagrem above select the letter that shows surface
)

FlOW: cevscscccecsscsasscvscscsnns cosssssssvesssace

(a) Letter B (b) Letter C (c) Letter D (d) Letter A



3
2
3
o
N
it

5




. 242
. The following is a list of the words thet were selected -

frng the .program end looked up in the Thorndike and Lorge Word

List in order to see if they were appropriate for grade seven

students. Each word is followed by the number or letters that

followed it in the column labelled, General Type of iteading
Material. The number or letters that follow each word indicute .
% i x its occurrences per million words. On.e equals ot least'one

o uccurrénce per million and not so meny as two per million;

two equals at lens‘t two occurrences per million and not so

many as three per million; snd similsrly up, to X'on.y-nine;' A
equals et lesst fifty per million end not so miny as one hundred,

per miliion;' AA Equals one hundred or over per million.

1. Substance A » 15. lrove As
2. Chonge. ..M . 16. Duplicating 8 ’
3. Liquid B} ' 17 Fluid 15
E 4. Vapor 27! 18. Temperature. A
i ’ . 5. Atmosphere : 38 . : " 19. Instructions. 45 '
8 6. Billion 11 20. Materials 5
7. Particle 17 # 21, Kit 10 L
8. Toleeule. 3 22. Contsiner 8 .
9. Perfume 21 25. Beaker in e 1
10. .Float' A 24. Kinetic not 1isted ’
11. Exemple Mo " 25. Energy N ) !
i 12. Disgren 6 26. Inf].‘uencesl.“'\ A
13. Combine A . 27. process - 4 ¢
A‘ 28. Evaporation 6

14. Experime_nt




29,
30.
1.

‘a2,
3a,

35.
36.

43.
44.
45.
46.
47,
48.

50.

51.
52.
53,
54.

Formation

-Necessary

Condensation
Precipitetion
Cycle

Object

Situation

Considered
Underneath
Automobile

Indication -

Continued

Surx‘oun.cled
wick .
Expand
Mixture
Cubic
Dena.e .
Exp‘l;in
Underneath
Invisible
Visible )
Contact - *
Formation
Items

Select”

Refrigeration

“Moist

Moisture

Vegetetion .

Sources
Re; pau'.edl-y
Series

Event

Lateral

Dali;(er_v
Scotch tape
Attachments
Plastic
Arrangement
Saucer

Iose

% culpsreé

Different
l’)eecribe
Progrem
Occurrence
Necessary
Symbol
Identify
Principle
Rotate

Demonstrated







C 0 wamver T Ttem!

TR W ke s
i B EE el ,,Bq*:'u:‘_mfchegv

"Florence Flask

- 'Roll' of Tape ‘
Saucer 2
- Two-holed stopper wi
% ERCT I - ‘attachments of glass end

- T - nxbbcr tubing.

7 Prastic beg

A

10, : :
1n. = L TR ’~'-Puctorliro

to ¥ ti nodula, oh,)ccuuu, !
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Table 5. Unsdgua'ed and Ad justed Scores Obtamed by the Grsde
Seven Clnss on ths Pretest,

Students * Unad justed Scores Adjusted Scores
L1 14 “ " 8-
vz 16 21
3 I 21
£ 21 = 17
15 - 9
19 16 £
14 .9
X 7 2
i A
17 12,
4 L7
17 - 12 2
16 g 11
19 15 v
15 11
20 16
0. - 4
13 7
13 6
.20 16
-1l . ‘4
15 . 9 y
12 5
} - 8
15 L.,
- 28 27
14 8 X
11 4
12 f 5
30 20 217







ey aca ez

. half of the pages until you errive at tne end of each modul

order to make sure’ that you understend them. % A
» P In each module (I‘.OD—ul) ox- section of etutLv you ure

to use ‘the Kit that has been g:wen to you. In the kit you

wi].l find five mudu];es. You’ aré to hae ons nwdule eanh day v

fzu' five days.’ You are, to use module one. on the st da,v,

mq:lulz twu pm the second dny, and s0 on until you have S
flnlshed mudui.e five on the fifth dsy. Alsu, in’ the kn you !
will find' '.he t.hings to be used in senxng up the exper:unente

that are descr1bed in the moﬂules. F:
J qud t.he freme or stat ment on- the x.op of <page one.
Fill in the blank and turn to p@ge two_ xn order to £ind .me !

seorrect anawer. Nexb, read the frama on’, the top or page tw&,

“£i11 in the blank and turn to ‘page thx'es in order to- fmﬂ the W

correct answer. \When you get ‘to"the mddld’ of aach mndula, syou .

‘will be told to turn to Lhﬁ bottom hslf of Ease_ona in yrder_ ’ s

to find the correct answer, Thén, proceed along the

A few of - your, aguwers might be wx'ong Huwever, do not
worry: about it. Learn the correct anower énd eonhnu You may ¢

take all tha time you need in oxﬂer to. cmnplete each module.

Please do not weste time, S '°\‘ ol ¥ 8 i

_.The next poge in theue Qnutmctio‘hs ‘is,‘the first page . -’
in a practide module. Plesse fill in the blenk in the first T
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CORRECT AEWER.

S
4. CONCEPTION

| S. ndland is a p




PR i, gl .
- : 253 '
JLSEENOR 7.,
* +*THIS'IS THE ANSWER TO THE QUESTION ON THE TOP OF PAGE 1.
L Al X & -
) . s & )
E. I 2..1 em & grade seven stulent at ___.
. Elementary. School.’ *
o THIS TIMF PROCEED AS BEFORE.
5
' E . r'l
“ 5. cinsfa
437 3 ot B . ”
v i . z &
64 Newfoundlend is a province of Canada, end I live in -
- Newfoundlend, Therefore, I-also live in ; s .
- : : N
- . 2,
E s - % -’ :
! . -
\ . : .
. 4 R
B !
N » i
‘ . g




¢ = i B
254,
2. COLEY'S.TOINT (CORHECT ANSHER)
2 . i . : | p
3. The Cdlay'a Point Elementary School is.in the comdnit& T
Cof e ) ', Conception Baye ", .,
.
‘ .
I
. » 3 v
© | 6. CANAD . . et : .
[ pAE i ) £ / ) 2, ’
7. People who live m banada are calJ.ed Canadians. I live
in Canada. Therefore) Iema, i . b
b
“ ' 1 v ’
» * g




" 8. COLEY'S FOINT
PR ; .

4. caley 8 Point is a cnmmunity 'un i E Bay,
- Newtuundland Cenada, RED
IN OKDER.TO FIND THE ANSWER TO THIS kUr.aTION TURN BACI\ TO
THE BO’T“OM TIALF OF PAGE ONE. i . ~

T CANADIAN
™IS IS ’!'HE END' OF THE. PRACTICE M)DULE. Now RLAD 'I‘HL.
OBJECTIVES OF THE PR0GRAM ON THE NEXT PAGb.

e

‘286"




APPENDIX L

v!&at_-ans} Modules Given to the

‘Tescher in the Control Gréup ¢ ‘_

B
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KODULE T -

A substence changes from p.a liquid to a vapor and
floats in,the atmosphere. As this happens many tiny particles

of the substcnce called molecules leave the surface of the

liquid-and float in the atmosphere as vapSr. Perfume is a
substance that changes from a liquid in &n open bottle to
a.vapor that floats in.the. atmosphere. This ‘must‘h;ppan in
order for you to be able to smell the perfume., Vapor is I‘om'sd
when the smallest particles of a liquid called molecules paas‘ :
from the liquid end float in the atmosphere. ’ B
The following diagrem is an example of tiny ﬁarticlas

of 8 substence called molecules leaving a liquid's, surface

. and passing into the atmosphere. When a vepor chunges into a ’

liquid the molecules do not leave the 1liquid's surface and

floet in the atmosphere; rather, they combine to form & liquid,




A _pool of water dming up is one exsmple of &-liguid
chenging into a vngnr. Anomer example of a liquid chenging
into & vapor is moleciles .of perfume leaving an open‘bottle of
.perfume. . : " 4 N

_You can prove that a liquid changes to a vapor and

“ floats in the sir by placing some duplicating fluid in a beaker.

KT D . When you smell the duplicating fluid it is proof thet it is
changing from a'liquid to a vepor and floating in'the atmos-
phere. Duphcanng tlu)d is used, in this exper iment because it

chenges 1nco & vapor fsster than water at room tempersture &nd .

“we are able to smell the duplicating fluid.

Drew a diugram of a beaker containing duplicati"ng fluid
on the bonx‘d, and explmn what 'happens in the px‘ocass o
evgpox’atmn.

* . The duplicating ‘!'luid changes into a vapor. Tiny par-
ticles of tHe fluid called molecules are leaving its “surface
and pessing into the atmosphere. This experiment proves that

“fiolecules leave the surface of a liquid and pass into the stmos~ -

' @ere as_vapor., R

. The vapor is made up of molecules that contzin kinetic

. energy. This kinetic energy is heat and when molecules 1eave
) a liquid's sur!‘ace and pess. into the atmosphere they csrz'y their

kinetic. cnergy or heat with them. Therefurg, wheri molecules

containing kinetic energy leave the surface of a liquid they

lower its temperature by removing some of its heat. A liquid

3 ' _ loses some of its heat in the process of ‘chenging to a vapor

and because of this the process can be said to be a coolin, one.
w s e




3,

v 259
You cre able to prove thet the process ;lhereby &
liqu;id changes to a vapor is a cooling one. This can be done
by plecing one of your fingers in duplicating fluid; removing
your finger, and blowing on it. Your fin_er feels cool because
molecules sre leaving the duplicating fluid and teking their
heat vdt.h them. Therefore, the temperature of the fluid '

remaining on youx‘ finger ie lowered. This ceauses your finger ’
to fuel wet and cool. 7

i j “The changing of & 1iquid into a vapor is a cooling
process because molecules leave the liquid, tuki!_‘g/ their

a v kinetic energy wiﬁ; thiem, thereby lovering the liquid's

7]
temperature. .
As & 1iquid chenges to a vapor billions of tiny

particles of moisture pau:fram the liquid into the atmos-

phere. ‘When water changes to a vapor the vapor that is formed

*

is ceslled water vapor. Weter vapor is made up of billions af

water molecules.

Warm atmosphere can hold more water vapor than Eon].
stmosphere. ‘Therefore, the warmer the atmosphere becomes the.
€ more water vopor it can hold. If th u;nbernturs of the stmos-"
phere is lowéred, the rate at which & liguid changes -to & .

vepor is reduced. If .the e of the is
\ reised, the rpte at vhich a liquid is changed to a vapor is
mcreased. Temperntura is therefore a fuctor thnt influences

the rate at which a 1iquld chonges to a vapor.

Water molecules leave the surfece of water. If the.




surface area, a?nd wind.

. 260
surfece area of the water is lerge more molecules can: lesve.
Surface area and temperature are two factors that influence
the rate st which a liquid can cheange uu; a vapor. On a
warm sunny dey when the wind is blowing, water changes to
a vap‘or faster than when the wind is not blowing. Thareforp,

a third fsctcr that mtluences the rate et which liquids

change to a vapor is wind.

R .
Three factors that influence the rate st which ligquids
chenge to vepor and float in the atmosphere are temperature,

If thé temperature of a liquid in raxaed high enough

“the liqu:.rl will begin to bubble, The 1liquid is then said to .

be boiling. When water boils molecules leave the water and pass
into the bubbles’ within the water. Also, molecules leave the -’
surface of the water.

When molecules leave the aurtgcu of the water, the
water is said to be changing into o vapor. This process is, w
called sn’mrutim. In a boiling liquid molecules not only
leave the liquid's surface, but also lesve the liquid and pau'
into bubbles within the liquid. In the process ot‘.evapora?.ion.
molecules leave ionly the gurfae. of the liquid and pass into "
the atmosphere to form vapor.

The process whereby a‘liguid chenges to s vspor at the

. liquid's surface end floats in the atmosphere is called .

eveporation. An example of evaporation is.e contsiner of water
drying up. An exsmpls of boiling is & pot -of bubbling water




) Evsp‘ore'tinn,»wam eir rising, cnndens‘ation, and -
Precipitation ere a\:epu in the wayer‘pﬁycle. The- part of

the water cycle you studied today:was eveporstion. - LT




i

~ Therefore, it n suxd that warm uir rises. Any situation

[N

MOD,ULE‘} II

- The eir over any warm nb.]ect becumes warm and rises.

en be used as an example o

\

‘of warm air rlaing. Smoke 'rlamg f‘rom a firé on a calm ds.y

i

‘can be taken as an example of warmr air rising. The warm air

in which eir is warmed and rises

over a fu'e is furced to rlse by cold air moving underneath
it from 311 e:des 01’ tha fire, Au egcaping from an auto-
mobile- tire is nnt an exnmpl.e ofy warm -air Plsxng. Hlowever,

steam rising from a bmhng pot is another md:.cu_t.:on that

.warm air rises. Examples of warm air rising are steem rising

from a boiling pot end smoke rising from & fire. © s Ce
You can prove t werm eir rises by taking a candle,

’
lighting it, plscing your left hand over the candle and your

right hand off to the side. If you were to do this your left

hend would feel warm or hot,
Draw a d1agx'am of & lighted candle on the boerd and i
explain what wquld happen to the air around the cendle m a
real situation, .
In order for your left hand to fecl warm the air
ax;oungi the fire on the. candle would become warm and rise up .
to.your hend. Your riggnt hend off to the side of the cendle

“'would continue to feel cool because it would be surrounded’
. B

by cool. air, This exgemment when cunductsd proves that warm o

When geses sre heated they expend. The air‘ils a .

o
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. nuxture of many gases and theretore when the uir is heated it

expands. Expans1on is caused by the molecu].es in a aubstanca
"movlng further apart, Therefore, when the air.is heatcd the

molecules m it move further apart, end thzs causes the a:u'

10 expand. When the air “is heated 1t exgEan because the -
mulecules in it move furthe‘l"egun. ' .

The molecules :m warm ‘air ate further apart ‘than m

cold -air. ,’I‘here sre mape molecules’, :m o eumc foot of, coal ai;

than there gre in a cubic foot uf warm gir. the molucules

in a substence are,fer épart, "'the .substence is nat so ‘dense

. as when the ha}ecu.les are iclnea together. lle;\ce,, 1t \':E‘-D ‘be said .

that warm, air ig 'not so dense as. .cool air. A cubit,foot.of werm’

air is not”so dense as-a cubic foot of cool air, and merefox-s‘ -
it we:ghs less than the\coal air. ;

Cool air settles clase to the ground and is able to
move uﬂdemeeth the wam air. As the cno]. air moves undemeath
the warg air, ‘the wern .air is forced to rise. Warm air naes ’

sbove cool air because the cool sir weighs more thsn wam sir,

Therefore, cool air moves underneath warm mr fm‘c!gg it tn rise

The sun's rsys are absorbed by the earth, the ecrth
becomes warm end ceuses’ the sir above it to become v.vﬁtm; low-

ever, as one goes higher and higher intd the stmosphere: there

ere fever and fewer porticles to absorb the sun's raye’ a}xd‘eause :

heat. The mghar one goes up 1n the ‘atmosphere t.he cuuler it
gets. Therefora, the higher up in the atmosphere the warm mru.st

éir goes the cooler it gets. wWhen warm air rises ‘it cools ai‘f.‘)




,ntmosphere carry maist.ura from one place tc another.
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g Th!‘lngt day-you leamed about ev;pon tion, the
process whereby a liqux.d is changed to.a vapor. Todey you

are 1esm1ng about warm' air ru Se Evapox‘atmn and wam air

rising sre steps in the water cycle. v 2
."hen warm air rises it doe.« not alwaya move Strﬂlg,h'.“’
upyard. Instead it mey move in & 1uteral (or sideways)."
direetion. when currem.a or: atrems of air’in the atmsphers
move scrusa the eerth's surfsce we stay that thay are’ moying

in'a lateral dxrecuon. # B o «

/oisture in the atmusphere mey be’ moved from one

’place to nnother. Therefore, evapornunn Df water can occur

-in one place end tha seme weter may fall ta the earth's

'sur!‘ace n ansther plnce. Currem.s or st.ream of air in the

s @ clauds moving across the sky m nn example of the

‘1azeral mavemant of moisture in theﬂ atmosphere. The 1a'.ex‘al

movemem. of cloqda s caused by the 1eterul movement of ?..ha

streelm of au‘ )n the . ’l‘here is'a ln'.era]. movement

of moxetux‘a 1n the atmsmare bncﬁuse currenls () straams

‘of air ifi the atmnsggere move moxsﬂure ina lat.a-x‘al du‘ectm
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¥ODULE. 111 . $

The chengmg of a liquid to & vipor at the’ lxquld'
= surfsce is called evaporu mn. Therefore, when wuter chenges

to a vapor At '.he water's surface it is called evapnrauon.

_Uhen a suhstence chenges from na liquid form to-a vepor it
I #

© %"+ becomes invisible, IA order’for it to become visible agein’

batence must change from a vapor back to-its liquid form.™ i

\V?xen weter changes from a liquid to vap‘or’the vapor\ e,
that is formed is called water vapor. Vllatéx: vspor in a room ¥
R sometimea comes into contact wit’:h e,/celd window pane. .‘Jhe‘n ¥

i e this happens water droplets_are raxﬁed; The ‘formation of
N X' water dyople‘;a on the,v;induw pene is ‘;an example of water vapor

" that -has.changed ‘back to a.liquid.’Clouds are fJﬁped by biLLions»' A

and billions of these tiny droplets of water, These tiny drop~
lets have changed from water vapor to liquid. The formation
of clouds is, therefore, on example of vapor changing to . a
liquid. i{uwevat, ;-ein falling to the earth's surface is not &an
e'xample' of water vapor changing to, & liquid. . ) 4

The foliowin,;.diagx*sm is an example ul‘ vapor, changing
to'a lxquxd. 1t shovs water vapor from 8 bo:].m‘-, kettle .

ehangmg, to wnter drwpleta.
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b N Examples of woter vapor chanpging to a liguid.sre cloud

formstion, weter droplets forming over.a kettle, and wuter drop-
lets forming on s window pene. . T -
. . You cen prove ‘that water vapor changes back to a.liquid

by tcking eight ice cubes, placing them in a beaker[)half
£illing the beaker with cold water, and waiting two or three’
“ ‘minutes. If you were to conduct such en experiment sméli drop-

lets of water would form on the outa‘ide of -the ‘beaker,

© Drow & diagrsm of the beeker, eontai}xiné water and ice

i i cizi;éi; on the boerd. Explain to the cless what happens as water
vapor changes to small droplets e.i water on the surface of the

beaker. . . . ,.

w The ;varm air in the room com;s into ‘contoct with the

/ surface of the beaker. Cool air.cennot hold as much water

b < ! vapor as werm air. The.éeolar air bec‘omes the less water vopor

1t can hﬁld. As the a‘i‘r becomes cooler the water molecules in

it go together to form tiny droplets of ‘liquid. Yhe warm air

< 4 near the beaker benomes(cuollex; is unsble to hold as much .

Pz “ water vapor. The weter ‘vapdr in the ‘air near-the besker cools

off and droplets of water form on the surface of the beaker, -

, Thesp droplets of water are called water droplets. This experi-.
mj es_back té a

when conducted proves that water vapor ch

_ liguid.

T}ne higher up in the air one goes the cooler it gu’t‘.e.(
oy : '!‘hax‘eforn; a8 warm moist _s_ir rises higher the cooler it gets.

As the 'air becomes cooler, the water.vapor in it chnng?s to a




° water vapor is water molecules leaving the water's surface. >
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liquid around tiny particles o form water droplets. Therefore,
as v‘:arm air rises end becomes cooler water droplets are formed.
Warm air rising carries ‘invisible water vapor with it. As the
air cools the invisible ‘water vapor in it chang,as to a hquid

cal‘led water ﬂroplela. \
= . The tuw water dropl.ets(r,hnt farm, hecause a vapor’

chenges to & liquid, are very small and can be supported by

tha.air. Hence, they »reméin up in the air. If the air continues

to get-cooler, the water vapor in it will coyntixiue to. chenge

to & liquid and .the water drgplets v;ill grow larger. Billions

and billiot!é of water droplets finn?.ing high above the earth's

surface form-clouda. When clouds jare being formed invisible ,

water vapor changes to visible sater droplets. An example of

An example of water dréplets is a cloud flosting high in the .

" The prodfse whereby vapor chonges t6 o liquid is - :
called condensation. 'ilhén water va.pux‘ changes y.u water drop-
lets it is condensetion. On.the ethex- hand, evaporation is ~ .
the chnngmg of a liquxd to a vupor bt tha liquid's surface.
Therefnx"e wheén wnter changes to water mulacules or vapor at ~
the water' u‘su.;*faue it is csllled aysporuuen.

The .formation of cloﬁds is an example of water vai)or

"' changing to a liquid., The process whereby & vepor changes to
? ‘a liquid is celled condensation.

b _' The process whereby molecules leave the surface of a
' [

e
sanr ¥
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N . .suhstence anﬂ float in thé sir is cslled 'evaporction. Therefore,

when - mclecules laave the water 8. surface snd floet Hh tk‘le air
it is called evsporstmn. A pool of water drymg up, ‘perfume
molecules leaving the perfume and passing into the air, and o

'duplica’tring fluid drying up are a1l examples oi‘ 'evaporctién.

3 An_example of the ‘process of condensation is the chugg'iy
of water vﬁggr to water droplets. An example of the process of .
evaporation is the chensing of a liquid to a vapor st the
liguid's ‘surface.

. Precigitétion, vagetation.' anii,_unimale, ponds, lckes,

§ rivers, and'oceanu are all _sources o:‘ water, They permit water
S ’ " molecules to 1eave their surfaces and pass :.m.o the air,and dre
¥ therefure éourcea of evaporation. The thasram below shows the '

CE L ‘sources of evaporanon. *

e, N\ R NTTITTTY Teveperation,
onganoion e é 10 continent from oceans !

Return 1o :
aceons e
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If orie hod to list three sources of evaporstion eny
& of the following would be acceptable. (i) Precipitation,

T .
(ii) Vegetation, (iii) Soil, (iv) Animals, (v) Ponds, (vi) Lekes,

vii) Rivers, (viii) Oceans.
: Precipitation may e.vapcrnte in the sir before it falls
to ‘the earth's surfcce. This means that some of the precipitction
that starts falling towards the earth's ’surface &nea not reach
it. The reason some precipitation might not ;*each the-earth's
surface is that it evaporates in the air. '
Summer, sutumn, winter, end spring. repeatedly follow each A

. othér always in the same order, Therefore, the Beasons of the
Year jare an Example of a cyclg. Automobiles passing on a street
are jm:'t,an éxample of a-cycle because they do not repe;pspl?y
A ! ’ follow each other always in the seme. order. The seasons of the i
N . s xe;r‘regeatedy follow each other always in the same order. ) : ,
R Therefore, they cen be used as an .example of & cycle. :
: © Alcycle is e series of events fhat repeatedly follow
% - * each’other slways in the,uam order. :

e The Innin pan of today's lesson dealt with cundansauon

wmch is another step in the wetex‘ cycle. Evaporstion, warm air :

rismg, and cnndensation are three steps m the water cycle that

aslways occur in the seme order. -




b ) MODULE IV

»Mqiaf‘,\u‘e sometimes falls to '.havsan:h'n surface. Rein
is m_oistn;'e and is thex‘e;t‘ore en exemple of moisture t‘nlﬁ.ng to K ]
) the earth's surface. On tfie other hamd, qixst is not moisture’
and {s not .an exsmple of moisture falling to the eorth' 'SUX?-
face,~Frozen rein is moisture and is yet another example of = ,
" Boisture falling to the esith'd surface, Any one of the
following is en exemple of moisturefalling to the eurth's L
surface: (i) rain, (ii) frozen rain, (iii) smow. . . .

\

\\ E Dust particles and water molecules arh able to- float ‘
- - " . # E ol ®
in the air becsuse the air is able to support them. Also, tiny N

droplets of water are able to flaa't in- the air becsuse the
air is sble to support them. Billions and billions of these :
tiny water droplets float .i.n’ the air and form clouds that some- )

. " tdmes shut out the sun. Clouds are able to flost.in the air

nL becsuse they are made up of tiny water droplets that’are_able
to bevsupported by. the air.’ o -

s
As the warm air contin’uaa to get.cooler, thglwuter vapor

e . 1in it continues {a form water droplets around pr.x-ticles. There=-
' fore, the t:uw' dropleta of vater mcreasa in a:u:e to fom lar.,a |
droplets. 'The lavge drople ts of watsr -are too haa_\_rx for the air -

to support so they. fall to the eorth's. aurface-
An expariment onn be carried out in order.to show that -

moigture falla to the uarth'a surfece. When materialu suchas. | v

a two-holéd stopper, glass and rubber tubiw;. a ﬂ.ask, a beaker, w

a aaucar, ‘a; bug of. iee,and hpt watar are put together t.hey




b

.- lce wrapped
in.cloth

If you were, to blow gentlyh_ to’ the\short rubber hose
'/ you w”ould notice iroplets ét water forming- on the inside of the e
beaker. If you were to c‘ont_inua blowing the water droplets %
would fs;u from the besker into'the saucer, The water droplets = ¢

thot would fall into the saucer cen bé compared to. moistute

" fn].-lmg to the garth's' surficel. This exgeniment ean be*uaed t R

_ show tgat mmstura falls to the ‘earth's surfnce. In '.ha experi- ‘ #
menc the wuter draplets on the ‘inside of the bm.ker bachm tno ,' N

* heavy for tha air to support so they fall mto the saucer.
i : <

When water vapor condenses at a tampax‘nt\u‘a "below 0'

c:alaius anuw foms. Also, in order foz- snoww’ to fall the “temper
ature uf ths layer of ‘air next '.o the nurt.h's aurfnca muat be’
“below O'Celsiua. When' the temperaturé of tha lger of air next . :
to the aerth's uuz‘faee is below 00 geluius moutux'e fauu 0, vy

R ‘ ERR : i
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the earth's surface in the form of snow. .

A 3 % |
When the temperature of the layer of - air next to' the
4 earth's surface is above O°Celsius, the water droplets fell 3
to the garth's surface as. rain. Rain is -unfrozen moisture that

fells to the eerth's surface. Rain falls to the ecrth's surface

% ‘, 7 beceuse - the temgérsture of the lgxer of air next tn the eerth'i
i ) R 'above 0" Celsius when fater droplets sre falling. :

. e 'l'ha air sround the earth is mpde up of worm and cold.

f layer-s. Tharafon, the air 15 mcda up of. layera thet have dif-

. f‘er»nt tnmperaturea. "The Lempurature at. one 1evel may be above’

' the freezing pomt and at another level it mcy be below the
§ : 5 : fraszmg.pomt. II‘ the tempurature of a'falling droplet of wcter
. :“ s oni is lowered Ai)eluw the ftaezing point, énd the droplet does not

‘ frecze, it is said to be supercooled. ‘This mesns thst weter -

droplets raanhing the esrth's surfsce might be supercooled if

¥ S R 8 v

% L they passed through a cold lsyer of air. When a supercooled

o dx-opl’et of water strikes a dust perticle in the air it freezes.

Also, when a supercooled drupigt. strikes the -eorth's surface it 4

. freezes. Noisture that freezes v;hen it comes into contact with ' !

‘ the esrth's suifrce is called frozen rain, Frozen rain gcecurs ¢

'_ g i when water droglets that have been sugarconled su-:l.lm the eurm‘ i
" ’ - . surfece and freeze on contact, : \

In order for precxpxtauon to occur moieture must rull N

v
b to the, earthrs surface. If water mleculea leave the surface of e

g 8 " a popl of water and pauu into the aunoaphere we call tha prncass

o 'evnporntion. In the px-aceas o!‘ evaporuti moisture does not
alel g b5 Vg
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fall to the earth's surface. Thérei_‘ara, evaporstion is not an
example of precipitction. Cendensn.t{on_g&ura when vapor chenges
to a liquid. Precipitetion occl;ra when moisture falla to the
earth's surface. Therefore, condensation is not an examp]./é of !
precipitations An example of Erec:lgitation-ia moisture ‘in any
form fal.hng to the eurth's surface. )

Some of the preci xtstmn that falls to the earth's

surface flows over the surface to lower levels. The name blven .
to ’moiql;xre flowing over the earth's surfigce is surface flow.,
A'stresm flowing down a hillside is en e:iampl.e of surfece £1low,

After a small amount uf rnuifall there is a small emount ox‘

B aurfaca flow. After a 1ax'ge smount of rainfall there is.a large % '

amount of surface flow. Moisture that falls on & hill ‘msy get
into a lake in & valley below by flowing down the hillside which
is part of the carth's surface.

Evaporation, warn air.riéin's, condensation, ang = °

precipitation are steps in the water cycle. The.rerore, precxpx-

tation is part of the water cycle.
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MODULE V

There are four steps in the water cycle. They arevv_
evix_p,orution, warm sir rising, condens&t‘ion, and precipitet{on.
These steps repeatedly follow each other aluays' in the sume
order. If you s’tart with ex_mpor‘Mfon the nm;t step in the
water-cycle-is werm eir rising. The next step in’ the water
cycle after warm air rising‘ is condena‘ation. Therefore, if you 5
were ‘to write three steps. in tk;e_ watgr cycle in their :u:der of
occ\‘.mranqe you would write evaporation, werm air riuim;, and
enndenaatioﬁ. The. four steps in the wjater cycle- are c‘omplete

when the process of precipitation is added. The four steps in

' the water cycle in their order of occurrence are.evaporation,

werm air rising, condensation, 'and precipitation.

-  Evaporztion is’ the process whereby water chen,ecs to a
vupér. Werm gir rising,as the name impligs,_is heated air \‘;eing
'fo'rcec] to rise. Condensstion is the précess whereby water ‘vapop"

changés to weter droplets, Precipitstion is the -name given to

moisture falling to the earth's surface.

1 :

water cycle in their order of occurrence are evaporctiol

sir risifg, condensation, end precipitation. -
RN R - P
Before you can label the steps in 'a diagram of the

water cycle it is -first necessery to h;arn\’\ha symBol for each

step. in'the disgrom, ~ s . .
' g T ) 5

The symbol fpr wgter. is




The symbol'for lateral movement is
: S
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R N

The symbol for evaporation is ]

'II TT

|T TN

The symbol for warm air rising is

7

The symbol for condensation'is @

< . =

. . 0

The symbol for precipi‘tatién is 00»6 560 0°0 (]

056 MDM

The symbol for lend is

+ - When the synbols For avapontion, wlm air rising,

.condanslt:lon, pme:.pi'.aucn, land, vuer, -nl !.ahwtl movement
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are put together in e meaningful wsy they look like this:

ey o
LOEH2TS

LS

The letter placed by the symbol for lsteral movement in

the dicgram above is the letter E.

Now match the names of the steps in the wzter cycle with
the letters in the diagrem., The letler A indicates eveporstion,

the letter B indicates warm air rising, the letter C indicsates

condensation, and the letter D indicates precipitation.

You can set up an experiment to show the principle of
the water cycle. In order to conduct this experiment you need a
besker half full of hot water and a Florence flask half full of
cold weter. Next arrange these materiasls as shown by the dis-

gram below.

Precipitation
Hot water.
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A " ‘In this experiment water vapor leoves the surface of '
the hot water in the besker. This is called eveporctions. The

‘warm moist air then rises and conifacts the cold surfece of the

Florence flask. When the warm air stmkea the flask. t.ha water: ©°.

" molecules comb:mc on the flask tmé’nm water dropleta. The

ch’nzmg o(‘ weter vapor back te ‘yater droplets on_ the sux-[nc
of the flask is cal.led condensu\‘fxun. The process of candensa- .

tion continués until the water drnplets become lam,er and feJ.l

from the flask into the beaker, In nature the fn].un,_, moxsture

nng)qt be in the form of snow, rmn, or frozen rmn. Thu‘faluns

mniature is called precipitation. The series of events descmbed

above repeat thamsslves alw&ya in the. same order. Tm.a exgs.n--

ment demonstrates zhe principle of the water cycle.

when the series of events known .as evéporstion, warm .

air rising, ccndensation, and -precipitation occux“ in ~1"1-1'.{11:'!3 )

they sre known ea\the st.eps in 1he &pter cycle An axamgle

of the wster cxcla ag_it occurs in nature 1s'sux'fa|:a wat N
changing to_vapor, vapor changing to water dx‘oglets, and t.h

droplets falun ontb the earth's surfaca. s
. — P G g,
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. Before you start tehéking the u { of study on the

1
< toplc, "The Principle of the Water Cycle," plganerx‘gad the . ' %
following instructichs very cerefully. ! %
1. The unit of study consists of five ﬁodu "3
to lecture on modulc one on the first doy, module two the 8 E

day ax\d s0 on, unhl you finish module five on the fifth day. i
. - % "'he “term 1eeture as it is here used refers to'a teachln& o ’ . ;

" procedure in whlch the feacher mskes én outline of the content W :
R s : of each module und talks to the class concsrmng that content.

I g ' Also, the teacher places diagrems sn the clm].khoard, uses flash-

- cards when mtrod\acmg new worda, and ctates important parts

¥ .

b ~ .of the cunv,enl in such a menner as to pemi'. students to write .f
; N these partg in theu not&bonka. 5 . <

- 2. Y6u mugt complete esch 'module in a permd’nf time nn'.‘

in excess, of ‘one hour. You may find Q.hm; you. can qnnplet&uch 4

. module‘ x‘n le;‘s than one hour. If you finish'yﬁr lecture beforé -
L the hour has eﬂnrad perpit the students to reed the books Ihnt
" they hava selecte:l previously. 3 . o .

. ; . 3. Euch dny betore you start lecturing give the studsn’.a ,
their rotebooks end after you rxmah lecturmg tﬁke their note-

\\bonks from them, . .- - . o

Vi P . 4, Follcw the .content of each module Vér‘y curefully.

L . (i) Do not select examples t‘rom outside the modyles.

n) Drow all diagrams found m tha modules on mo

_ndghsve the amdenu draw them in r.heu' nntehpoks.

i So——




have students drew them :m theu‘ notebooks.

; ¢,
P B e (11:) \Do not repest yourself more than two 'umes =

5 whe.n\dealmg with'a parucull.r po:mt, unless it is otherwise

\
1nd1cated by the mndules. Dictate to the students the undex'-
lined paru of eech module and insist. that Lhestudean write
{ ’ 5 & these parts in their notebooks. in order to ensuwe that ?11

students ere ablé to write the underlined parts of each’Tecture

ntheir notébonks, you.moy find it necéssary to repect yodur-

self more.than twice. \ . S . R ‘
¥ N

(iv):Ignore eny question from the class thet ‘is

e

@ outside the content belng covered in each module. You can do this
hy felling the class that the question is outside the lesson, . \
there is insufficient time to desl with.the question, or by .

- telling "the students in f.he class to look up the answer ;iuring

g their library periods.; . - S

\ 5. If.a student has a pertinent question; yoéu cen reward
him by ejayin'gi "Good question." Then -proceed to\uns"v\m‘x‘ his

question. T .

T . .6. Do not review work that will have been covered anvthe
o ‘previous day or days unless it is otherwise indiceted in the
modules. i v
7e43tudents must- teke.notes on aeleéted areas of the

‘ < .unit QT study. However, if they wish to tske notes on other .

_aspectd—ef the unit of study they should be permitted to dg so.
4 % ¢ "
, 845The unit of study makes use of words thdt arf sbove
A the. grade seven Keading level, These words ‘are un\lerline’d and




ity placed on flash—carda. Ilhen the underlined words nppear, use
flash—cax‘ds tp intréduce thsm. . Iy s

In summery, follow these procedures: Sun

() Méke sn outline of each.module. = | | = o :

"(b) Give,éedh, student his.notebook.at the stert of

i E the class. . o L L
O : N © o (e) A1 examplas used must-cote from" the madulsa.
) L C(ay Dru)t all dxaym and experiments on the- g
£ 3 chalkboax‘ o5 i N
; ) (e) bictete the underlined parts of Lhe unit end

ek =5 insist that the students write them in their .

) e . : notebooks., - '

‘-‘31; : . ! ) (£) Answer only pe;'tinen-t questions, = T 2

: () Use flash-cards for underhnad words. i
s B e “ " (h). Do not review work ‘unless olhexwxse 1ndlcsted.
: " i, (i) \Do not repeat yourself more t.haq two times
] ‘w}v‘len desling with a particuler point unle;s B

3 - ¢ it is otherwibe indicated.

: " § N (.1) Complete one module _per day. et
. 1 - (k) Take the noteheoka from the studem.o at the emi
% - '~,‘ P ! 3 of each lecture. N i ;

X * ~ o ‘ ‘ ’
: . g Y v
: $ &
& PR T vl ST
! ¢ e
‘ o)
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Figure 10. A Grephic Comparison of t.he.Experimch.sl G‘roup'a’ Unedjusted
Scores as Obtoined on the. Pretest, Posttest, and Retention Test.
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LR : » ° ¢
. Fi{;\a'e 1. ‘A Graphic Comperison of the Experimentul Group's Adjusted

Scores as-Obtained on the Pretest, Posttest, end Retention Test.
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Figure 12.°A Craphic cump_arison. of the Cuntl;al Group's Unad,‘jus'.ed
B . Scores as Obtained on the Fretest, Posttest, and detention Test.
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i Figure 13, A Graphlc Componscn of the Com.rol Group's Adjusted gcorn\ ;
'S 03 Obtained on the '?qat.est, Fosttest, and Retention Test. . 4 !
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