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~ Abstract

Ludy Edwards

~_DIFFERENTIAL EFFECTS or MASSED VS. SPACED
aep?rmous WITHIN msmucnm COMMUNICATIONS

i
Four television prograns uere prochced for experimental

investigation of npetit%aﬁ variables: “ofle without repetitions of
fnstructional units (SIMPLE); and tmg_u!th spaced repetitions (SR), |
. massed repetitions (!ll). and summarized repetitions (SUN) presented in
a3 Blocks x3 Treat-ents structure. - Using a post-ust only mtro'l
group design, prggras and measures. of nuntion were achlni;tmd to
five -groups of seventh-graders in the llontml area {n « 97. ll . 4&5)

) Analysis of variance and lla-m«mns -m:iple factor mqm-lsm were -
“used’ t;o ana'lyze group m .and means for conb ined rlpotition blocks
Ml repetition means were s'lgnifimﬂy greater (p- loss thn .01) thm
SIME or CONTROL luns. SR conbined bloct m:m sip‘lﬂwitly
greater (p -less than .05) than MR and SUN- coubined block weans, 1
Results indicate repetitions, especmly suend mﬁﬂm. of\
internal ly structmd d eoneapmny nllhd 1mmd:iml mts
'simifiuntly increase learning fl'd imtvnctiml Mnﬂm
medfated by television. | "
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o Before adumldgingaﬂle assistance of 1nd1vlduls uh g'aciously
" gave of their ti-e. work, and advice, two other admo\vledgmnts ane C
in order.. Hrst, the research reported on in this. T vas assisud ‘
lw a grant under the Quebec Minister of Eduation"; h de
formation de chercheurs et d*action concertée®--a gt

vided assistance for general vesearch on the msm pro:hct dmctnd

by Professor P. David mmn and discusded Tater fn. this thesis.
Second, the television productions and ata co‘llection .

in this thesis were assisted by a grent from tlu'lianrtnnt
Co—nications. Ottawa, for a project dineceed by Dr. Gary Coldevin
for the purvose of invatigatlng Mction udniques in 1nstmc- ;

tionaz television. N - - *

{

““Many people were actively tnvolved in this project, but I would
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anessor P. David mu:hel‘l, ny thesis ulvisor and mﬁm of

the drynnic develqnmt of resgardl for this tlllsis; 4 wm
“\his constant confidesce, gemeral support, and tlue 1m e
muﬂmmtﬂnmofqymm&h° (X a'lsoama-
‘clate his readily mﬂgﬂo supply of . llulw ntl fl‘l“ﬂlb)
Dr. Gary Colavin. SMSOKOY t!'llﬂsiﬂ m clhf
executor of logistics for dau eolloemn CMnin. -u. sm.
aﬁlnistrators. car mul WQ, ﬂ mtu uf m uﬂ “.
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and down-to-e3rth pramtist; 1 appreciate his criticism,

work. his technical expertise. and his cooperation.

\
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mse'lfishly of their free time to aid in the edii:ing and dubbi

»

vidco tapes for the teievision ‘productions. R
, “'--, . The adninistrators. students, and staff fiembers (some of w

expected neither researchers nor television sets, put_ gave up thei

.classel nonetheless) from Corpus Christi in Baie D'Urfé, f st.

' Thomas 'l.i"l: .P'oint'e ctairs. and from Howard S, lBil'iings in Qhateaﬁguay‘.
Dr Paul EMrds. who ‘ﬂaparted for Ames, Iowa while his wife '

resained in Montreal to mlete this ‘thesis; I appreciate his
eomlex efforts to siwlify the analysis of preliminary data and his
smconfidsnu 1n the quality and Vl\\F oi‘ the work reported on

'h‘" © » * .
G; , . Lo )
-
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t‘lm tl\runhout the typing of the fina'i draft of this thesis.
. Md finﬂly Professor Gary Boyd and iir. Ben Queenan, who are
m of my tinsis examining comt ttes along with Professor

<

mcmi and Dr, Coldevin, . - ° :
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-, ture, as no ralcvan‘t research in’ 1mmetﬂm1 mmmn pcr u

- In researching materials and writing the final draf% of this
thesis. an. effort was made to thoroughly examine the dim}hsions of
repet1t1ons of instructional units mediated by teachers «and by audio-
visudl instnmengs. The experimntal part of this thesis used the
television mediun and results are clearly applicable to instructional —
te‘levisiorv programs intended to promote retuntio7 of information,

However. an effort was also made to oonpare expcrinental results

reported in this thesis with the results gleaned from extant litera- |

ture on massed vs. spaced repetitt«gn and repetition vs. no repeti- . ’
tion. Finally, in an ef‘l'ort to explain "the results in terms of the i ‘ ’E
Tearning process, -some theorizing to coalesce logical and anpirical - %
evidence was. offered in the Discussion séction, - B e

The basic assun"ption underly'ing the design and” executkibn of o 'l, : ﬁ
this project was: empirical results °of instruction ought t.o ‘ B
corrgspond to sm of the theories about what goes on in the
learning prooess. Furtfher, if there 1s comspondence uith ostab-
Tished. theories, then the empirical resulu may be valuably appugd L. (,
to instruction mediated not only by television, but by other instru- *

mepts as well. ‘o ' o ‘ K N
- o i s

° ———

Thus, ' the mdenmo is not interested 1n unory or phﬂosophy -
may noE wish to belabor the fonouing- lhvim of Ralevant Litera-

-

has been repomd; and lmcumon. omptihg thc uetion m«mm
Vuttatigns of conclustons, <L e




‘ ntvzmnnr OF PRNECI’ o ' B )
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L This project origtnated with ressarc tnto avaflable Viterature. = -
N L eomaring the effects of spaced vs. mssed npetitious in ﬂncreasing . ;

‘ ' a Tearner's capabilitfes. Theoretically, the results gleaned from .
o the htentnre in uduattml psychology would aid in the further . ;;

<y

P T

.devclognent of thuznsm mode] for a "computer-based admtional -
| . game 19 which the gae plmr's dectsfons wil) simlate'ipstmctional‘
,Micgtior;s within a simulated chssroo-"'. (Mitchel1,.1972,, p 1).
e Unfortmtely. there was Httle research on effects of repetitions of . .7
N eo-mtcattons using school-related subject uterm presented by a
e . teacher or medte by audto-yisual mtn-em. These ‘research
;  studies not subject to criticis for use of nonsense syllables, eitber Py
'did not control presentation of nteﬂal's. mand repetitions using
+ different media tn the s experiment, fna'dequately operationalized
© . rieatition types, did mt use a control group, or siloved bours or days
~+""; to lapse betpesen repetitions or reviews. The Hiterature survey aso .

-
il

¥
#7353

Yo, r$

‘

utvetled & faw stuffes hich dented the value of repetitton in any form. * -
™ umtion to following " tre upu-iunhl dmg'.. 1t Seamed necassary |
tq pmlat tnstructtonal -mm\s tn a npmhcible fon- with winimm
m;ﬂmmm. M pnductioa varhhle, the eﬂ'ect o




repetitions of 1nstmctional mits per se in addition to the uwonl

cqnditions shou'ld 1nvestigated : Thus, in eonjmction-with '
Colmmications Canade agtd under the supervision of Dr. Glry Coldevin
at Sir George WiTlas University, the, video tape fbmt (te]eﬂsion)

" was used f’or the develop-ent and production of 1ns§ruct1ml progn-s
for the purposes of: 1) comparing effects of instructioml miu-
tions without repetitions of eumptuany rel eted &nstruttioml units
to colmnicatious with such repetitions. ané 2) maning offects K
of spaced‘ to nsseq repetitions of mqeptm]ly nlated.instrqctional] ]

upits.. T -

‘ msmumbmfcommcmms

o "The wre effective the eo-ulncatim ms them
effective leaming 1s like‘ly to be " (Colﬂer. 1%7. p. 175). this,

co-unication and" leaming should be defined 0

o

An 'Instmctimﬂ ce-lnintion for 1ncreasing leming nqmwes
the excliange nnd\tnnshtion of. knowledge into ‘ll\fomtion. 1deas, or .
viewpolits in order 'to-develop common mmmsi <4t requives the
création in the leamer's -lnd”of 'a rep‘ﬂu of the immges. and Mns
in the mind of the comuntcator © -(Minntck, 1968, p. 84).. The
effectiveness of the miaﬁm nay Mu muud by the

responses to quesﬂons about the inforﬁt‘lm ' iml w'lﬂm\ ﬂn

° o

oo-unication. ‘ x K




1ncreasing an 1ntended Tearer's ctpabﬂities. seem, to be expressed

F2 R

in the sequence of events _capsulized belcm ‘ ‘ . S

, o . The learner 1s axposed to Some: mterial or stimif; e
. ’ ' he must interact with that material in some active - ° PR
- S fashion as writing, talking, thinking or reasoning; N

. : ¢ "and the adequacy of the interaction must in some way be
: - evaluated and reinforcdd (Holland and Doran. 1973. )

o O op. 288). . Lo
L Lo Within the learning cycle, the nature and form of the m‘teri‘al or '
. stimuli will affect in some way the adequacy of the léarmer's irgf.er- ¢ .‘-‘~,
B ¢ . action with the uj:eﬁai. In the case of audig-visual presentatfons . ’ R

- designed to change a mmer's perfémnoe. not only do readability
| ~ (Limsdatne, 1963) and conpumtamy (61aser and Cooley, 1973) of
~ a : \‘ the audio and- visual elmnts cause changes iu the learning c.ycle.
HE - but thq»stn;c‘tm and orginizations of 1nstruct‘10n‘al sequences and_ \'

- e thelir 'npetitions also have fmpact. - C Ly 3

N .
S G

o : Within the Tearning pmcesthhe atw of repgtition in
.- 1nstructiona1 jeo-mmions is to acco-plish - '

rl ‘*\\.\

; : ntranﬂt organiut'lonﬂ Ehanges 1n cogn'l tive -
R - . stru m‘tcwq'»{n{ing this process as the learner SRR
‘ . responds to initial and successive" pnsenutions of .
<t the lumiv task (Ausubel , 1968. p. 273) .

-

- thle Tearning and retantion my thus inply repetition sdtMn the
o ~ fmstruction and mluced covert practice within the learner, the _
‘ - sptciﬂc unonl conditlons of the repctitions uy also affect ‘ - AR

S‘»
‘ “l_ .

luminnoutcms.- ‘ ? N



;,;,. rae T o A
A Review of Relevant Literature

. ) 1- W ' ’ ' N 'J ..l. ° . -~
~  REPETITION VS. NO'REPETITION

¢ . . . s
. ¢ _@%s'mdies'hﬁb been found concerning the effectiveness of

. .{epeﬂtion df internally, structured and __ngp’_tgl_l_y_ related instruc-
tional units in increasing learr 1earni Ing from L} instructional communica-

» tion mediated by television. - However. research studies on repetition of

»

‘nonsense syllables, whotd films, scenes.and sequences, exaqnes. Hime -
, strips. views, and discus) fons have gmeral“§morted the claim . '
N that successive presenultions of instructional nterials produce learn-»
ing 1nc.,re-ents' Hayman and Johnson (1963) reviewed three such studies;
Reynolds and Glaser (1964) ‘reviewed three other such studies; Mswel
» (1968 reviewed six other such studies. Bremer, \lalter.} and Knrtz
' learnin%\increnents as a result of repetition; Reid -
(19m) viewed al shother four studies; snd fimally, 6uy (1973)
reviened;ggo other such, studies. 'ﬂm at Tesst: nineteen different
smdies stnce 1928 (the earTtest study citad) have repor-ted lelrning SRR

0

-_ study had a di‘mrent repetition 1 andlor different Jeaming o

nterials) Furthevmre the ‘ venus of rcpetition in 1ncrea )g

o reténtion of meaningful materfal has m gmmm bya nusber of

' studies cited in Ausubel (1968). Awmh miwu denying the
effiacyofrepmtimmmtas uaq\tumofunusmrtm
repetition for Tearning 1m. and uw ‘ ;
subject to -amlmm mmms %

hd 6

I .3
LR A
e

1ncraents as a result of diverse forms of npetition. —}ln!h do mt R i
. [ . .ppear to have been ‘any repﬂcatims of&pocmc studies (1.e., each -

I PP

Ty T
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: : '...priliarﬂy vdth respeet to the 1nadequate
< . control procedures used in presentation of the
.+ exparimental material and other proactive and -
. . retroactive materfal which might affect reten- .
" tion (Reymﬂds and Glaser, 1964, p. 297). ( :

the results cannot be entirely discounted Baghe (1971) has also,
cited a series of stques 1nc1ud1ng Reynolds  and Glaser (1964) to

discount “the effects of "repetlvtion ﬁmediately after learning;”
(p. 28)--affects assessed by different nqsures of retention.

arort

-

msseo V.. SPACED REPETITION - R

<

1

E)

b_mmm_mm_mwe_t__fectm_msof I

msed vs._spaced repetitton of internally structured and conceptually

w rehted instructional units in 1ncmsigg_ learning from an instructional

miuﬂm ndhgg __1 te‘levis . '[he avaﬂlble reséarch reports,

" however,. are characterized by obs re deﬂnitions or. distinctions between
‘the terms "massed” and d “spaced;* thé/ research to date 1s also subject

to dmlmu of stimlus varhb'mty in nethod of presentation of
npetitim«ofiustructioml units. Oftan 'spacad. /'delqyed * or
"dlstr‘lbuhd" affects vs. "massed” or "1uadhte“ effects uere compared

: eonmming mctitions. pncﬂee.]uﬁeus and 1nfomtion feedba N

Ofum nonsense syl‘hbles served as the experimental base‘ for ensive
mn’ﬂutim: about diffcnnttalveffects J;f spacing nhd»n sing of :

 repatitions. . lhpotmm were sometimes exact, somstimes varted;

e -
- N

smﬂm nmmnt of cffocts were based on feednd: and tosting.

e sunﬂm on tutm wd retesting, »

v, .

Meoming mstd vs. smd repetiti tho most nlemt
'r ﬁlsad alucr. \9“) m buld on ] M\\m computer
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assisted fnstruction (CAI) progran vdth 1 Is between spaced
repetitions occupied by other instructional terials and with no
intervals between nssed repetitions: e program of 14 units in
biology with 1344 frames was adwinistered to\i] eiyvth-gnde
«science classa, the study was long—ter- uith dqys 1nurvening
between repetitions The findings of the cnx-repotition study
conducted in two parts uitll rando-{zed block dsigs for treatments
suggested that . ; ‘ vt .

...the often—criticized -nnotow of repetition found

in many early programs may in fact be of 1{ttle value

in ‘enhancing retention and may be profitably replaced

y a series of -short instructional sequences in several

Tated topics, each {nterspersed with short reviews

tzlges)preeeding material (Reymolds and’ ‘Glaser, 1964,
- p.

>

These mults however, cannot be mliud to 1mtruct‘lou
mediated by uleviston without empirical m'lﬂcation. Coneenﬂm.
spacing uithin films, houever. test breaks of about a mm Mﬂon
when interspersed in a 30-minute instructtont! film resulted. in
increased leamning; the rest breaks that were dm'acw'izd by .
silence produgéd greater learning than rest bresks for relaxing mstc

g nonrehted announcements (Pockrass, 1961 nﬁuﬂ by Schrn 1971)

Rest breaks of silence between repetition qmul'ly

“the operatiomlization of spaced pnctiea or mﬁﬁm.

X studies. !ntever, repetitions were {mmedfately meadad by LI
elaboration of 1nstructionll content as when spied mﬁum

designated as a summary,
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Sheffield (1958) who found massed to be less effective than spaced
" . L . -
practice for a sequential learning task, and Ash and Jaspen- (1953) who

found spaced to be more effecttve than massed practice for a military :

task. Lumsdaine (1963) cited.several of the same studies to support
the generalization that results, though somewhat inconsistent, tend
to favor the conditions which may be. regawded as spaced prat?Nce. A
series of studies cited by Ausnbel (1968) were smrized as fin]ing
massed o be more effective than spaced pnctice for immedfiate

. tetention, : ced to be more effective than massed for delayed
retentim (p. 292) .. Prather and Berry (1973) also cited the studies

of Rothkopf (1969) and Underwood and Eckstrand (1967) who found
spaced to be more effective than massed practice for retention of .
motor and verbal skills. s

Concérning massed vs. spaced reviei. Schruu (1971) cited
Miller and Levine (1961) wio found sed to be more effective than
spaced review or no revtat for science material and. Ncsuire (1961)

who found spaced to be more effective than massed réview.  Gay (1973)

cited Ausubel and Youssef (1965). Reynolds and Ghser (1964), and
Spitzer (1939) who found spaced to be more effective Ahan mssed,
reviews ‘for meaningfully related ;aurtil. Gay (1973) found that
m \dth reviews spaced | and 7 days after learning retained

more than gmmjdth reviews of 1 and 2 days after learning for

\reunﬂoa of utﬁmtical rules. , But "spaced reviews have

mtmtly bcln found to be 1y effective irrespective‘of time

Schrasm, 1971, p. 27). Schramm (1371) cited Ash (1950), and Miller
and Ki{er (1961) who found no significant differences, Maccoby g!«/

.
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of occurrence * (Gay, 1973, P- 17:2) based on the reports of' Au.c'.;,bcl
(1966), Peterson. Ellts, Toohﬂl and Kloess (1935). and Sones and
- Stroud (1940)-!“ cited by Gay (1973). RW'IQS and Glaser (1964)
‘found spaced to be more effecttve than massed reyiew for groups u'itl;

equivalent prior knouledge for’ retentton of biology 1nfomt13} (CAI).
. Generally,. "the effects of reviews have been tmdmtely investigated
for verbal 1nf?mtion~." and for,intellectual skills (Gay, 1973. Pp-. 172).

Berry (1973)--these studies dfd not oontrol for distribution of
practice. (The implication here 1s that information feedback .is
distinct from répetition or practice.) Studles supporting iIF
‘effectiveness um\ngen (‘lﬂ:)c'ltad tn Schramm (1971), and Bugelski
(1964), Gagnd (1965), Skinner (1969) cited in Prather and Bérry (1973).
No significant differences between IIF and DIF were found in-six studia
reviewed by Sassenrath and Spartz (1972). ' While Sass’lnntb nd
Spartz (1972) found IIF to be about equal toDIFofuptomdtyon
measures of delayed rétention, Prather and Berry (1973) Found OIF to be
sjgn{ﬁcantl,y‘ better than 1IF on nasurw of delw mtipp-bottq
studies concerned retention of historical essiy ntn'rit'l Pnth:' '
and Berry (1913), however, found no signiﬂclat «m on a
measure of iuediate ntentton.

I




MMBER OF REPETITIONS =« - = °

ey e LT

'lurning' Yoakum (1924) cited {n Ausubel (1968); HcTavish (1949),
‘{n Schramm (1971). Kendler, Cook, and Kendler (1956). Ash and Jaspen

_that there is simply less and less to learn after pach repetition to
the supposition that fatigue and/or boredom-increase(s) as the nuwber - )

" without testing does not compensate for time lost in repeati

. ' fm a mrtcal -odel to suggast optin‘l ey in the le;mﬂ;tg,
" sttuation). The conclusfons based Karp wodel do g

- irepatition,® (Ramolds amd Glaser, 1964, p. 291), this
e r‘.»tllt tuud of dtlihtshm ntums after greater than

No Studies havi been found concerning the desirable m-ber
of ggtttims litMn an tml‘uctidml cominniication -bdiated by | ;
television. Altbough the optimm mumber nﬂl probably vary with the . j
complexity of tbe mtcation. it has been shoun in several reports
that greater than three repetitions produced decreasing increnents in

Lumsdaine, Kulzer, and Knpstein (1961) cited in l.usdaine (1963) and ;

(1953) cited 1n Ausubel (1968); and Cook (1960) cited in Schraln
(1971) The explanations for the decrease ranged from the supposition v

of repetitions increases. Furthermore, after identifying classroom
pirameters and average time to Tearn for specified student intelligence, -
teacher cxperimce. lesson time, vasted tinie&; and redundancy variables,

Karp (1972) concluded that time gained throngh successive

N
. A -
L Y

students who have already-isarned the material (based on

to lpply to nontndtvidualized instruction udiated by television.’
Altlmw & recent study on npetitions of instructionn
{dentified "l regular trend of higher perfnr-nee with {




si\tu?tioné is 1tm1ted:‘ (RWlds and Glaser, 1964.. p. 293).
\ Thelrefore. in éhis study repetititoms. of _1ns;:ructional. un*lts‘
will be Timited to thnee in. number. (See ix A for deuﬂs'on |
* instructional units used in this study; ‘there were nctudly three
var'led repetitions of a basic concept, but the specific tmit was
repeated only once in each of the programs with intermally structured
repetitions--i.e., the presenter read aloud the instructional unit
as part of thg content within the script for the }nstructioml |
program and later read aloud the instructional unit as it appeaved .

.,on the television wonitor over a background slide,) '

ICONIC VS, DIQ_’TAL REPETITION

N -

In terms of comounication 2 distinction betwnn 1conic and
digital signs for reference to an object or concept is nlmt to
the selected fom of repetition. "Photognphs. drawings. scu'lpm
and maps are iconic signs because thgy in some way look likc m’lr
referents,” but "words. numbers, Morse eodc N uuphore un } (
examples® of, digital signs because they in.no w nudﬂe ﬂmr "v: : ;'
_referents \(Levie and Dickie, 1973, p. 861). Thm. a dioﬂﬂ !1m
parallels *a verbal symbolic mode1® ‘(Mitche¥l, 19 3. Pe B!)--vitgi |
and aural repetition of instructional units’ 2

4

or digital repetitions, Te., the mmcumtw 1
"flashed" on the tehvision non%tur is ﬂqf o




)’-" ) [ ’ { & 9

use of digital 'signs for repetition of instructional umits is - R

- favored for two reasons: 1) digital signs winimize irrlevant cues,
‘and 2) digital s'lgns are especially Useful "to communicate a concept
that has almady been leamed" (Levie and Dickie, 1973, p. 862).

« . AUDIO VS. VIDEO REPETITION | “ 3

. . s -
. . B
ﬁ ' :
s . - M
¥ ‘ ) .
% -

Normally auditory signals are considered finite and non-

preservable as compared with video signals or displays which are
| 'Ifmger Tasting. This distinctidn applies to simultaneous audio-visual
: presentation of digfital mpetitions because “"speaking rates average _
\[ | about 150 words per minute wM'le‘adult reading rates are commonly in
{%‘5’1 S " excess of '300 words per n#nui:e' (Levie and Dickie, 1973, p. 868).

L
z R PR A 5 .
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< . ' (In other wprds. tﬁeﬁmticﬂ]y. a viewer could reaq a repetition twice ‘
\_;-_*“W"Zw ) while the repetition was being read aloud by the presenter.) Levie S
o " . and Dickie responded to Travers' (1967) conclusion that there is no B
Sy _ ndvgut;go to two sensory modalities over a singlé modality when the

; " same.words are presented 1 both audfo and vide§ channels by refterat-

ing the ﬂndings of individual differences in prooessing and storing
5‘ «infomtion. Time 13 a'ls;\nquired for the learner to switch receiv- ’ ,
ing from one channel to the other even when the tnformation is redun

. . dant; thus, 'pmduurs ‘of audio-visual materials should be awhre of '-“j&
o .. the frequency and ,M'mu.‘gwhwl they are askﬁ\g their audience to ~:
L o onnnoo in channel svntdung (Levie and Dickie, yqls. p. 872)--see B
S - ‘als0 Schramm ﬂ!m) '




/ -

" Because of the difference in reading uul lisuning Ntes o
(corresponding to reading aul speaking rates) eovert npetitions in R
( - the form of silently re—reading a reputad instructional unit was | o ‘

) possibl‘é in this study; bnt because une initial presentation of the
instructional mit was presented via ﬂte andio dmnel alone (the
unit was read aloud by the presenter as part of the content), digital
repetition 1n the video dnnnel was absent and internal repetition by ]
| silent nhearsal by the learner was minimized. .
. ' Because of the time required for a learner to switch recep-
‘ tion of information fron(gne channel to the other (ﬁsm to uml

\ reception from video and Mo channels), it logically ﬂ)‘llons ﬂnt

spaced repetitions (with time intervals between _rﬁetitions) would

allow sore time for switching than would repetitions in the massed

or summary form (without time intervals Mmﬁtﬂnz) Spaeld
- - repétitions would also allow for move intersal rehearsal of mfom
tioneonuntbythelmdu'lngmthinuml;mmif
tions (although both audio and video repetitions within instructional
_ programs ended si-ﬂtmeouﬂy-i .c.. the visual displqy of a w
b instructional unit endad when tﬁa mw finished reading tln uit

“m)o b \/ .o . . “ =T . )

2

-

o Ca ) SR v



' ‘Formulation of Hypotheses
. l ' \—\
N o Before pmenting the hypothesas eventually formulated to. '
) guidc the 1nvestigation of effects of specific forms of repetition on” f’j
ijf,’ ~jlum1ng. the conditions to rmin,ccnstant across instructional

'. ' " commmications were clearly identified and distinguished from the - -

" ~ conditions to be systuutica]ly manipulated. . ' L

'I' - ' First. the conditfons to remain constant were described.

s, Ml 1nstructional units would be related to a basic concept; three
;q;b unj§s -would exist for each concept; there would be an equal

mﬂnr of concepts and untts for a‘ll progmns. each unit would be

vepeated once in each of three progrems, but would not be repeated

1" 4n one progren; all programs would bé"divided into three major message
scctipns; each major message section would be composed of an equal
rumber wwm and unfts. A1l instructional units would be

., digital in fou. tnitial presentation would be through the audio

) —chuu,i~nlonc. but thl repetition (ffa unit would be‘sii'ultaneously

| pmlm:tld th‘myl both audio and video channels. (See Appendix A for

o 1Muﬂoﬁ' of units, concepts, and division into sectiong for instruc-

‘ | - tional pmgrus ) Other conditions, not related tonpetition form,
;. | - but kept mtant across programs and cxpmuenm qroups, are described
o 1 the following section on procedure, ‘ ‘

;1 Second, the conditions to be systematically nnlpulated were
n mm T\n forms of us«d nmtitien were operationalized as



v, ’,
v ; 3w
. w »"{",\\‘

. Cos
one form (M) was pmsented 1md1ntely following: the 1n1t'lal s
| - instructional comnication of a single concept and the othér- (Slﬂ)
} -~ T was presented at the end of an instructional sgquence containing five AR
- s " ‘related concepts (allowing for an interval behveen the initial gauni- |
cation and the repetitions)--in other words, th e seeond form \m a
Lot :stmary. Spaced nepet‘ltions (SR) were operational 1zed as units of
repeti tion presented 1mediately foltowing the initial {nstructional ‘
. commication of a single concept, but mth a 7-second audio-video
| pause between each repetition--two seconds hging a natural audio
pause for the —presenter n the: program, and an additional flive seconds
) arbitrarﬂy chosen for delineation between SR and the two forms of
,  massed repetition (MR and SUN). (Note: The alidio-video pause between
spaeed repetitions was-described by the absence of auul and visual :
repetition of the 1nstructional mit. but a blcquomd s'lidt of some

v A

related forest ‘scene rmined on the tﬂevisioﬁ mnitor.) : _ x { ’

¢

Using ‘thé definitions and el'abomtions, given above, tﬁa fol-’
Towing hypotheses were ‘then formulated: j

Hy = I‘!apetition of internally structured and concoﬁéua’ﬂy
related 1nstructional units is mofe effective than a single 1nstruc-
tional communication in 1ncmsing loaming; and

H, Spacing s more effcctive than msing of mmmﬂy

structured and concaptually related npotit‘id‘ns of 1mtmcﬂm'l un‘!ts
in 1ncreasing leamtﬁg i
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The procedures followed to investigate the formulated ¢ L
, ) ' ' \ S
hypotheses were preplanned tofegntrol for as many extraneous variables '

Aas poss'lble in order to -axini;e -the probabi]ity of results reﬂeqt- '

{mg actual treament effects. As the relevant extant research using>

neani_ngfu'lly re'lateq mterials in the investigation of ef‘ ts of " : |
repetition has reported results for subjects from grades';z, seven, | |
,and eight, it seemed reasonab]e that sub;gts»fnr this study should be e
from at least one of those grades. To oonﬂv] for stimulus variability *

fn the presentation of information, video tape recordings were used for
presentation of information. -To d tribute effects of intervening ) )
. extraneous variabls ( such as changes in background noise, in intra- ; .

group dnracteri;tia, in time of day, or in order of pm;ent‘amo_n‘.of 1

each type of repetition) a randomized black design was used for the :gi
pmsgnﬁtibn of repetition typs;to each experimental group.

. - - “ 4 ; }5‘

/" PPWLATION MD sweLE ce 7 ' o
R - Subjects for the control group and for each experimental. - .' ‘ 5
L . 3

. treatment were 97 seventh-grade studepts enrolled in suburban schools ~ .
. ncthe Montreal ares in Novesber 1973:  Corpus Christi, St. Thomas,

" and Howard S. Billings. Thus the total N was 485, 97 for esch of the
' 'sﬂn groups. each of the groups being coq)rised of four classes. The
I‘;lacts were students in .Intact, but nonstrea-ed classes. Classes
| . md lcmrd'lng to- speciﬂc stndant abﬂities or aptimdes were not




&

" to control for testing effects, testing-treataent interections, and

‘The experimtal design as follows desi

PRESENTATION MEDIUN ‘ e T
o . ) : :
: The_\jrideo‘ tape re'tzov;ding (VTR) format was selected for pré’sen— &
tation of instructional materials on forests and fires. Selection of
the television nedﬂn for Presentation of a reproducible set of .
carefully planned instructional units served to minimize stimulus - S
‘varfability. AN levision programs used the same basic script,’ o ~ \
with the prime difference behnen SIWPLE and repetition programs . o {
being the absence of repetitions of instructional units from the \ Q
former; all were blick and white VIR viewsd on 23-inch 4,:
in classrooms with 25-41 students in each class in comparable 1ight \
1ng oonditions and in manb]e vieldng cuuqitions. all fere - «(- J | “
approximately 20-u1nute progrus all had the sime person (presenter) . “
delivering the 1nstructiona'l uterials which were written and scripted :
1n documentary style; ard all stmctund repotitions of iustmctioml %
' units within programs were digital (verbalized) with sl-ultnmdqs f‘ﬁ
nput froe both.audio and video chamels. e o
Exvmimm\i. DESIGN ) ’
) five-gmp post-tst only control . growp desigl s 3eluted . '*

individual leamer differences (e.g\\Mshry). the use’ of non-" . ~* :

streamed’ chsses obviated the need. for indlvihl rmiut‘lon. o
hs mﬂml m

instead of treatments per se.- R desige the rendom um of. the

groups, E designates ;m mieﬂmm mg andlo duimm m
observation. T o ,:“




s

'1
3
i

m’i&ls such as fltim cr m!se dismction. and to uimuiza
x nﬂ'dct "o!’ eonunt chnngn. Tho use of equal numbers of subjects for
uéh m mmum m«pmama of the upmmm variables.

I
i
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nu.T

ﬂﬁ X m W;” a “wm bloqk mﬂmt n \Mcli“tho nonstn—ad

. e




ey Bt -2 et L p £ e 2t S5
ne Ie Py, T s R PO ¢ ‘e}q'.".i“ SR Y
[, .. N il EONC T R I
P H S . x .
’
- . .,

: . -students in experimental blucks were effectively assime;\n
R wents:with each trea
. ¢ il partiu;lhr 3 Blocks % 3 Treatlents nmngmnt may be consider(d 2
R Latin square design.in uhid: each treatment. occured only once 1n

nt- occurings*only once 1n each' block. The

e ““""\
" . each m and oolm (Ferguson, 1911 Pp. 201-205) The emrwentaL .
] ' - ,groups and progras and svbdivisions are sduatically reprcsented 1n .
] Table 1. / N S
S TABLEL . ' ’
. : ; Group and Program Combinations : ®
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A11 programs were titled "Forests and Fires,” but the following -

headings were used to identify the particular script to be used for B
each progran. -7 : : *
¢ . . e
t . | Program I: SIMPLE B - w
:: ~r ’ ' . Pmr‘ ll: "H‘”’Sﬂ ) B - . © )
v s Program HT: SIMESR-IR L ‘

Progiam 1IV: sn-nz-sm

tition, indicates the absence of i

| repetitions of 1nstructfoml units\within programI. The ;
Y abbreviations SR, AR, and SUN designiting the treatments of spaced ‘
ch e repetition, massed repetition, and s ‘
L . treatment for each section within prograas I, III, and IV where the

| ~ The, tern SIMPLE desigmting no

ry .in icate the precise

sections were constant while the trsatments were rotated.

o - . Program I Program II Program III Program IV
e Section I SIMPLE R SUM R
Section I SIMPLE s R & R

Sectfon III SIMLE SR . MR SN

.q,m content of programs was selected for' novelty of. information.
The rqntitions of 1mtruct1m‘l units one through five for section, I

mnm the nporé,m of the fomt {ndustry, the destruction |
. \‘

clund by forbst fives, tho -different types of forest fires, the
uusw‘%f fonst fires, and the ways of ﬂﬁting forest fires in
ﬁ W‘R th_rq&tiﬂm of instructional units ij through ten for



section II q:hasized the dnncter‘lstﬂs of liymmng fireg, the
characteristics of a dense forest, the dlaracterlstics of a rem'larly
burned forest, the results of small fives, and the benefits to
animals in regularly burned areas. The repetitims of instructional
units eleven through Fifteen for section ITT esphasized ﬂ:e‘gaéa"a\"l
uses of fire by early man, the specific uses of fire by mly llll. .
the condit‘lons for controllied burning; the methods fqr mt(o"ed
burning, and the benefits of controlled burming. Each Isection.

.

however, contained the messages capsulized below.
Il ]y . . ’
~ Sectfon I: Forest fires are harmful and should be
prevented. | - .

Lightning fires are b@nﬁdﬂ-m
should not always be prevented.

Controlled burning is a good uﬂn:lfor
fighting fires and should be used.-

The treatment and intervening shots for each television’
program are schemitically represented in Table 2. - Refer to
Appendix A for detatled informition on program scripts.

Y i
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"TESTING DESIGN AND ADMINISTRATION

A preliminary questionnaire was destgned for admintstration to ’
a ‘sample of 30 seventh]-graders from Corpus Christi tn the Montreal area.
The test {tems were constructed to measure 1nfomtion gain and concept
formation as a result/ of the defined repetition treatments. Appendix
B contains the item analysis for the preli-imry%-ite- questionnatre
(Table 9). According to Ebel (1965, pp. 75, 364) the opt:fn index
of difficulty 1s .50 and thec;ptim {ndex of dis'cﬁn‘lnab"lﬂty is .40
or greater. However, a discriminability nnge. of .30-.39. 1S considered
acceptable, while itesis within the range of .20-.29 are considered
marginal. Marginal items were revised for fncluston in the final

@
" questionnaire. '

&
4

. /
The selection of questions for data analys{s in the fiml
questionnaire was based not only on difﬁculty and discriminability

indices but also on content validity for each of the three
content sections in tne television progrus and their respe

repetit‘lon treatments. @uestions 1, 2 4,7, 10, 11, 13, 14. n\b
were selected from the prel{minary questionnatre-and remmbered as .
1,2,3,4,5, 6,7, 8, and 25 in the final data analysis-for section I}
questions 16, 19, 20, 21, 22, 24, 27, 28, and M4 were selected and
renumbered as 9, 10,°11,'12, 13, 14, 15, 16, and 26 for sectton u. o
and questions 30, 31, 32, 33, 36. 38. 39, 41, and 45 ure nllcted lnd v
renumbered as 17, 18, 19, 20, 21 22, 23, 24, and 27 for mtion 11 9

The questions renmbered as 25, as. and 27 were. buod on a nlus sm
briefly capsulized in the quuttonmin and: uns duiguld to nwtn"'v f"‘, (
appiication of information pm-ntud in m nf th“m m




o \ 25

.sections; other items were designed to test recall. -\ /; ¥

‘ o

Based on the 27 questfons used in the final data analysis, | -
/ Kuder-Richardson relfability (K-R 20), which does not assume ftems of -y
; :

equal difficulty. was eolputed (Tt}cknan, 1972, p. 13?)/ The resulting
Tk-R "@S, 0. 80. an acceptable reliebﬂity for a nonstandardized test
(Ebel, 1965) Appendix C contains the final 27-1ten questionnaire in
. " numbered form and its corr,esp;mding item analysis (Table 10) and )
reliability tabu'lattons and computations (Table 11). The las;; page
of each questionnaim soHc{ted deuograpMc and nedia accessibility

i‘nfovht'l on.

* Before viewing each of the television programs, each group of

R subjec;s was 'givm the same introduction concerning the nature of the -

; . proiec; as research on the effectiveness of the program in conveying |
S {nformation on forests and fires. The questionnaires were adwinistered
E famediately aftar progru pmantation. Students were asked to sign

S | _ . thair nhu on the' ﬂrst page of the questionnaire followed by
' munnco tlnt the quutionmin was not a test, grades would not be

AT
T

i T gim. and schools. and teachers would not be Informed of individual

- ~ scores,.but that nemes vere needed for proper data analysts. It fs

? I | u!md thc m—idmtiﬂmtim requiruent encouraged serfous responses

; S Lt ﬂm . Alm ittentton wvas directed to the written tnstructions

%1 h bnmdinq mqmttm. the saie {nstructions were also given orally.
L Proem vtqdng md osting was ‘accomp}shed vithin regular class /
W mtm of appm‘lhmysu minutes. . . \




- STATISTIEN. CODING AND-ANALYSIS

‘ ).

mgftimi'g were coded alphanerically for subject and \ a
group identification and numerically to denote spectfic responses on ' |
standard 80-column computer cards. The format snd coding system was .
identfical for all grouks for computer interpretation in statistical -

, analyses.. Each of 27 possible correct rgsponses received onc pofnt.

Scores were computed and Submitted to snalysis of vaﬁ@; '
which divides the sum of squares (the individual score wifus the

. average, squared and then summed) into additive parts to which the
M-Keuls method of mul tiple eémsous was then applied with a

. . . pnespeciﬂed significance level of .05. leee sets of comparisons

| weneeneamd. l)mﬂsmomemandcon&ol ‘ ‘

grows; 2) comparison of means betusen coubined np-tmon blocks

- andsimlemdu)ntmlm M3)mimofmm -

Co Youbined repetition blocks. The second sat 1s a veplicative compari- 3

“son of the first (repetition vs. no repetition) and the third set is a i

neplic;tive comparison of‘the.s.eon{d (R vs. SUM vs. -SR). .
For each set of comparisons, mems were ranked from Tow to -
high, stuentized ranges (applicable. for equsl treitments and equal
.. ° mabers of subjects) vere comwuted for ordered pairs of meems, and T
ST the criterion values for sequentially djaeut s for m M ‘ 3 (:3':.?'
SN ' ﬂeamoffmummm mmtsnm -

used followal Te steps outTined. in m nm. n. m-m»

"

lumﬂcﬂugm.t,mﬁltmtm fzﬁnm

§




b4 [N

Mﬂmt. ete. Studontized ranges were computed by dividing the dif-"
ference between ordered pairs ofcn%ns by ) where .

[ P R Lo
x S" n 4

/ : W , .. L
'5

2 denoted the estimated within group variance, and n denoted
the. number of éubiocts' in each “group.. N ’ K

o

~'m systematic comparison of studentized ranges with

» cﬁtgrjm values of Q, ﬂnrough Q; followed the scheme below for the ';["é
- vénk order of X, for the Towest mean to X, for the highest (the same .
. pattarn for comparison applied when Xy was the highest and Q, and Q3

were criterion values). . ‘ v,

) ' e,
B x] E X3 ) Y‘ .x.s —- . M

'ﬂm. " the value of tln smdonﬂud ungc exendod the Q value, the
cﬂfhmeu bm&n m.ahs wm signiﬂcant at the specified levels.

MM tho Uﬂn squlu mign for uputition trntmnts
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: . . ' Results
L The results.fo‘r program.and u'mtr‘ol_ groups, for combined -
fi." repetition blocks, siwple, “and control groups, and for combined I

‘ repetition blocks alone as expressed in analysis-of variance tablos'v

| and 1n the application of multiple factor comparisons using the .
Newman-Keuls method are based on the following mean scores. ' T
. COOOMTROL . . .. u e e v e. ... B.09 |
- ’ mlooooo-.ooccn‘3¢6‘ —’ {'

L PROGRAMII/. .. . .......1"0 |
PROGRAM T11 16.93
PROGRAM IV 7.1
16,10 o
16.28
17.37

' moaco..ocno'occ

Program 'l was the on'ly program without nﬁctitions of lhétﬁ;— ‘
c tional unfts; programs II, III, and IV contained wixtures of the * .
,, three fos of repetition being investigated; IR denota’s the combined . -
+  massed repetition blocks; SUM-denotes the endﬂmd smry uocn- ad .

SR denotas the codﬂncd spaced npttitim b!ocks- , (!ﬁh' ﬂ\i totﬂ
. possible retention score was 27. )

1

 The llm-lhuls nﬂnd Npmnts e

N \ P .
AR ~,>.\“ 3 ‘: :‘

.\ trolHng for Type L. error (of ﬂmm q gmmh&wm

.o,
't(»: aie 403
<+

- . no difference exists) w for. mn“ !IW fgf.\n‘t Pin
ence mn . dimm msts) "




Progiam I (sum—:) was the only television program without
o~ intermally structund repetitions of 1nstmctioml mits, whﬂe "
' programs II. III, and IV contained & mixtire of three different

types of repetitions. The classic control gtmp viewed no progrem.

. - N R ‘ ) . ; .
N . " Using the analysis of variance (ANOVA) for program and '
[ ’ " control groups (Table 3), the overall F, sbzlsvz. ws calculated as
- - 55.94, which was significant at better than .01. PR '
s . ' TABLE 3 .
s , MOVA for Program and Control Groups b
.’_‘ N ) P * - . '™
TP | ;', }‘ o
o ‘ Statistfcal Unit *
A | | Sum of ?mf df Variance Estimate
. - Sum 0 : ariance Estima
f . - | . v{ ' - 2' R
./ Betwoen 5216.10 4 130002 = 5% y
oo s Within 11189.50 480 23.31 = s‘,2 i N
L , : ) - A:‘:%/-”’ : ' “; .
Lo 0 O ot i 16405..60 wm | F-55.94 ..

’

*

.os nd o munu mm (de) vere listed for
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" of internally structured and conceptually related repetitions of

o

Scores for subjects viewiné pndgrins with mixed repétitions ‘
were significantly higher (b less than .01) than scores for subjects
viewing the Qr_ogru without repetitions.

ATl ‘groups achieved 4
significantly higher scores (p less than .01) than the control group.
Differences bétmen-npetitjon programs did not even approach’
Thesé results support the fiLrst‘ hypothesis:

significance. ,' repetition:f

: finstructional units 1s more effective than a single instructipnal ) f'

'

cocyﬂcation.in increasing leaming.

‘COMBINED REPETITION BLOCKS, SIMPLE, AND CONTROL GROUPS . - S

>

- Scores for each repet'ltion block in prograns II, I1I, and IV -
were cwuted and combined acoording to repetition type to permit:
coanison of massed repetition (MR), summary *(sM), and spaudsf ¥
. Jepetition (SR) agatnst. each other and against both stmple and vl
eontrol pmras- and coqaﬂson of simple and control against each

othcr basud on a different vhﬂance estimate.

[V
3

< Uping the analysis of vartance for combined repetition blocks
.and .i"or sfqﬂe and control groups (Table 5), the'ole'nll F was

. mmm«p as 93,91, which was stgnificant:at better than..01.

s v

. Both .06 and .01 crmrton values for the Newwan-Xeuls tast
(df M) mn lisud for ewmson agninst studentized ranges
tbmd m s,, . u.as) in Table 6.

. -

\“
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, . ‘ . TABLES . _
/ . - ‘~er
B v for combined Repetition Blocks and Simpie’and Control &roups
o . . Statistical Unit
- < source — i
. o ' Sum of Squares -df J Variance Estimate

5393.64
6892.67

* 2
© 1348.41 = Sp
14,36 = s

12286.31

F =939

S I TABLE 6 - ‘
3 , - llam-xeuls Test on Means between

.

.

- \‘ Repetmon Blocks, fqﬂe, and Control

oy s

Diffennces beuvecn m‘dered Means .

13.61, Xz 16(10. :

~.1s.3a. X 1782, Xg

. CONTROL, 8.09, X,
. SINPLE, 13.61, Iz
MR, 16.10, X,

S, 16.28, X,

SR, 17.374 X

[

dnen k 5.52— ‘ 800‘
"‘\ - 2049
- | - | - 0.18

8.19

- - " ’\ -en -

2.67

‘928
3.76
127
1.09.
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Table 6--Continued. " : - -
: : | Studentized Ranges (Difference/s;-)

' Group CONTROL | SIMPLE | MR | SUM SR
* CONTRID o= 7] a5 | 20.54%%| 21.00%| 23.80%
SIMPLE - - 6.38%| 6.85%*| 9.64%
W S - 0.46 | 3.26%
SUM - - - - | 2.80°
SR - . - - .
R Note. sz = /"¢ Tn = LTS/ = 0.39.
*plessthan.os.qz 2.77, Qg = 3.31, Qy = 3.63, Qg = 3.86.

"*p Tess than .01, Q, = 3.64, Q5 = 4.12, Q, = 4.40, Q; = 4.60.
'Th'ls value approaches significance at .05 Q; = 3.31).

gnificant at .05, but

L, bThis value would norwally be eonsidend
_ i uls test when the

the significance is not indicated in the Newman
. pmdous value (3. 26) is not significant.

AN _ %
| | gn-bimd scores for subjects viewing designated repetition.

’ blocks wem\ all siqiﬂc&nﬂy ‘higher (p less than 01) than scores for
; SIlI'I.E m m mws. . Scores tabuhted for spaced repetition

} .bloeks m si ifimtly Mghor {p less than .05) than scores for
t . ‘ ( Summary. bldcl:s and appmclnd signmcmu (p Tess ‘than .05) over

’ o ; ‘msaa repetition blecks. The difference batween sumary and massed
I R | nntﬂflon “blocks did not even approoch significance. Again, the

e . e

x.'r_:;, " BT usults elurly nwort ﬂn ﬂrsf; momus. but only tcntatim,y

,;,f..

o ; W the smd wﬂmis'- iplciug is more effective thin -iésing
¢ ;j f‘ - of mmﬂly stmchmf md eohapwﬂly related instructional units
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in increasing learning.

' COMSINED REPEVITION BLOCKS <,
D . : ‘ .

' Using the analysis of variance for cowbined repetition blocks
(Table 7), the overall F wes calculated as 3.40, which s significant
at better than the .05 level, : ' |

-

\

._{ .

f

N

.Both 05 and .01 criterion values for the mmn ust
(df = 290) yere listed for comparison against sullentized nnges

(based on 5.7 = 13.46) in Table 8. | h ‘

TASLE 7 o
ANOVA for combined Repetition Blocks

Statistical Unit

df

. 91.;9 \
3877.09

L]

I,
PR
)

5
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- on the solicited data indicated no substantial differences between
S K groups, no correlations were run. However; the overall® percentile
comparisons are shown in Table 12 in Appendix D to provide a‘ wore © ,
detailed ﬁmﬁle of the total sample used in this study. Only 0.28. - ]
of the sample had no television set in the home, 52.8% had black and -
white sets, 24.9% had colour, and 22.1% had both black and white and ~ .5
colour. Students ranged in age from 11 to 14 years with 78.83 at. .

¥
P
2

e

T et

ar
iy oy

» 12 years and 14.2% at 13 years. The sex composition was 48.2% male .
' and 51.8% female. Of the po/s;iblc classif’iétions for hon mtron- ' j
went, 50.7% were professional, 26.0% were white collar, and 21.2¢

. were blue collar; The basis for classification of home um;umt S
‘ is footnoted in Table 12, Appendix D. °




- ’“'i‘:"", B

|
Y%

e sgm m dmma (un tun = ntmtos),nptt'ltfon tim

D_iscossfon

LINTATIONS 0F CONCLUSIONS

‘term retention at least) to have spaced repetitions of i

|

In the strictost sense. the results support the hypotheses set
forth in this study only for retention short-tern) oﬁ relatively novel
information, only for groupsro_f subj with tbe characteristics of )
the sample (including the 1n’-;:‘l'ass f{roment). and onhly for instruc-
tional oo-n'nications/ conveyed via the video tape (tolevfsion) wedium
under the conditions maintained in this study. Certafnly becausé of
the experimtal and program desfgn, it would seem safe to
that in oduutionn to'levfston productions. it is better ) rt-

communications described by {ntervals of silence between repetitions.

It should be remewbered that a!m audio sflence was nintained for

7 seconds between spaced repetitions, a static visual signal (a relevant
slide) was kept on the monitor. - It may be that audio signals oould

also be matntained uttbout detracting from the Tmpact of the repetitions.A

It is 1wortu|t to r that all progr-s were carefully

_organized and progras with 1nhmlly structund and conceptually re-

Tated instructional m(nmu only onoa (but 1n clusters of three)

sy be improved by spacing; while programs with diff\/ ly structured -~
units may- not. It is also 1wortant to remsesber that all npetitfons ,
wire verbaltzed n both the video and audfo chamels. B
kR ' .
) tt s, proboblo ﬂutmd,tlﬂo an astructional commintcation S
S Vin{ted mmber of repetitions (lesx then or aqual to thrée) and i



substantially. compensates for time "lost” {n repeating units for those
who may have initially learned. the matérfal (karp, 1972_). !niewa_is of
silence for spaced \}eﬁetttfons consﬁed 70 seconds per program |
section or a'totl:n of 210 seconds--three winutes and thirty seconds <

~ within a program of about 20 minutes. Learhir rements were
significant with spaced rapettttons; but this was fo'rxa massed wedia
program which normally precludes {ndividualization of instructional
sequences. In the case‘ofdm or weeks of instruction, the use

of spaced repetitions for individuals who have ;lot reached a '
specified criterion level would still be reoo-eésded based on the

results of this particular "televised" 'repetition study.

Certatnly 1t would not be difficult to ingprporate pauses
between repetitions in-a face-to-face lecture-dfscussion sttuation,

and comp assisted programs and other rebroducibie prqscintt\t_im
are amenable to the structuring of intervals between repatitions. °
The question of optisum spacing of nﬁot‘ltioni 1s stin Wul.
e. g., would intarva]s of 8 or 10 seconds be betw or worse than

intervals of 7 seoonds or does tbe mmber of saeonds matter as long
as at Teast 5 seconds {ntervene. / Also, can the mu‘lts be ‘extended
beyond {nstruction mediated by televlsion?

'RESULTS mm"hm ACCEPTED 'ﬂEﬂS
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v measured ability to recall information. Within the ar"ray of studies « ' i%

‘ on repetittons cited tn 'lttefra'tqre revtais. the ‘general support for 1 ;
the effectiveness of repetitions from 1913 to the present investigated j,

' " subject areas of poetry, general science, composition skills, j
patterned mazes, connected discourse. reading of uicroneters, mathe- ”‘

’ matics, biology and these studies used a maze of -ednns for presentation. .
None, however, supporting the effectiveness of repetitions, had used the

video tape medium (educational television) for presentation. A group

of studies (though fewer in number) with equally diverse subject-areas

. _generally supported the claim that repetitions did not aid learning."

| Ha‘ny‘ of the studies on both sides have been criticized either for lack 5

of control or use of nonsehse subject matter. . ;‘

The nost credible opponent to the argment that repetiti |

’ aid Jearning s sagn{ (1971) and his arguments apply only to h(e::::
| ically ordered learning tasks. Even within hierarchies, however, ° ;

g

the major substance of his arguments was based on a study in which
‘repetitions (although 1imited) were required:

e}

Mo
R
.
. -! \_‘r“ i . »
-, . s [,
T g Lrogt e v

S When she had worked dom to the point where these
g , . subordi{nate cipabilities were present, Wiegand turned
% , ,around and went the other wvay. She now made sure that p ¢
all the rnuisiu skills were present, right up to, :
l‘:g;‘ not o) {ng the final inclined plane problem (Gagn€,

. p. ‘ . ‘

&

And tn the sgn article, Gagn€ seemed to favor spaced repetitions
specifically:. = ' c O
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odic and spaced reviews, however, are another 5
mat anditsu-suhly thatunsehnmmt -
role tggqytnmmﬁou. Notice that when a review {s
glven, student bas to exércise his stuugta of ‘
retrieval (Gaghf, 1971, p. 30). ,

\ N - & . .
It seems that more of a Tearner's capabilities are stimlated with

spated repetitions—not only s the mstrnctim‘l‘mtatim stor'ed\.\
but the learner 1s given time to code the informatfon, to organize,

to internalize. Few stndies ba;le exapined the differential nffe«(:ts
of massed vs. spaced repetitions and none have maintained the conditions
specified in this study. The significance of spaced repetitions 15
generally eonsistent. hulem with the results reported by mlds
and Glaser (1964), by Sassenrath and Splrtl%“ﬂ)..iﬂd by Gay (1973)

\ --all of whom focused on meaningfully related matertal although dtys
provided the unit for inurulqs between repetitions. Iudud the
temporal conditimsnybemrdimtﬂunﬂBMOfﬁl
repetitions or the initial ».insﬁ'uction. | |

¢

© As the measure of retention from the television programs was
© . adsinistered wder a short-ters recall condition, the results wuld.
seem to contradict the conclusions of mlhr stuites on nsud vs.
spaced practice:

v * .
-, N - . . 1

MM 1S wore éffective ﬁl‘
mtia;fofu-gﬂ:l;ym“ nhf‘g{ii’



AT

EDUCATIONAL 'SIMUATION o B

‘daveloped by Braham (1971). Braham's model may parallel the stages

' mcctlam'l udmlogy u an "{ntentional organization of leariing *
\should be opttltud with intmtiomlly structured repetitfons and
“with tnmtimlly structured intervals between npctittons The
_process of Mtim--tht teaching and the ’Iearntpg--procoed from

]

memory trace of information' to be 4n storage (Murdock, 1971); and

2) incressed 'ud(atgg_u" be_uun' repat{tions--“to {ntegrate the changes
which Tearning brings about,” (Friedman, 1969, p. 448), more *fnspection
be!uvjor;." Refd, 1971, p. 186), "superior consolidating and sensitfzi'pg."
(Gay, 1973, p. 172), “elaboration and transformation of stimulus

‘1n|'m.ts." (Labodvie. Frohring, Baltes, and Goulet, 1973, p. 196).

. L.
TMPLICATIONS FOR EDUCATIONAL TECWLOG\Y: NATURAL ORGANIZATION AND

-

In the blossoming (or burgJo«ing') field of educational
technology which generates reproducible fnstructional materfals that
can be -tightly structured for repetitions to optimize learning, the ‘
use of repetitions would seem in order. The use of spacing between
repetitions would seem to_ be better for short-term retention than the
use of nsslng. | ) 1 - . T

. The theoretical explanation for the benef{t of Spaced
repetitions is in harwony with the model of natural organization

of learning.as "learning {s the opcrative means for the co-plexificat-
fon' of human cousctousnus » (Braha-. 1977, p. 180). Education and

1ntttlt1m (sucli u inltm eo—mtutton). to differenttation s

i ":x:j\';(ﬂ,ﬂnﬁ“mm to am or mtatfon). to mmon (eodtng..’ -



-

cou\binat{ons untﬂ they have beeone part of his cognit{vn organization »
(Brahan. 197N, p. 202). to tnvesttgation (processtng of fnfomtton). _ 1
to the higher phases of concentratfon and transformatfon, to’transi t'lon_ o ,‘:-;if
towanother cycle. The focus of spaced repetitions would seem to be ‘
after inftiation and before tranéition--in thé processes of relating
and .1ntegrating primrﬂy.' ‘ . ‘

-
L

Retreating to the initiation phase, the EDSIM conceptual.model
(Mitchell, 1972) charts motivation, attentibn. and self-n'anaﬁ ont as
factors influencing instructional impact, but.for any instructional |
unit, specified probabil{ties of student activities may be altered gy‘
the set of 1nstructiona'l wiutfm nceived; Tbus; it fs , '
understood that the "student has di?ftmth‘l wotivation for the
mathemata® (from Greek to denote things eamed). but that “he must
also attend and respond before {ns dtional commmications can
induce a change in his capability .” (Mitchell, 1972, pp. 4, 5). It
is further claimed that such attention is a 1{near ﬂnction of the \/J
number of repetitions of instructional co—mtcmm The restlts
of this study suggest that such attention miy be influenced by -
temporal- conditions of repatitions. Although a single Anstructional

unit may succeed i{n tea:h’i\ﬁg a eertain mathematom, an “mlcm"md‘
&

“mathematom may undergo a transttton to the lumd state * (Mtclml v

1972, p. 8) ‘if intentionally. ttructuﬂd npmttou are’ smu within - &

' the i{nstructional commmications mcnud by the undwr - The

incorporation of such- repltitionﬁ would seem; to ‘lm tllc

possibmty of Ienming 2 spoclfud llm i, it ‘ﬂw m1h10 ¢




i . * . . ! ) | . ‘ s X 7 |
e . required in order th raach the "learned state...at the end of an o
. Instructional unit * (Mitchell, 1972, p. 8). o -
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- . " The AMOVA and Newmen-Keuls amalysis of expe mm data

_ yielded the following results based on weasures of rete ion' spaced -

- repetitions of instructional units produced superior vesults to massed .
! v%petitions or sumaried; all repetitions produced su or. results to’ -
/./—L | an instmctional eu—nication without npctiti s and to no instruc- . ‘
N tion at all (classic control). R L
' o NN <, : : -

e “ a*

For progrem and control groups, df-lal.s‘ -23,3], Fw® L;\
; SN, AT
55.94 (p less than .01), s = 0.49, and all npcttimnuim . D

V‘

* 7 significantly greater (p less than .01) than CONTROL or SDPLE meams. '
' For cosbined repetition blocks, SINPLE, aad CONTRS grows(; df = 4a4, ‘

| 2.« 1436, F= 93.91 (p Tess than .0), s 6.39 Tl repatitions B
F ' ien significantly greater (p less than .OI) M CONTROL o smu: ;
) /( -ans. spnoed repetiti ' WEanS were sigiﬂmﬂy , m- (p lmuﬂnn | :
- .05) than sumsary means, and approached Ageificance ¢ -md npo—
9 " .. titions.  For combined repetition blacks, df =290, 2P u u.« Fe. "
A 3.40 (p'less thn .5), s; = 0.37, wwmﬁ mm ‘

sigﬂficlltly gmur (p less than oﬁm nssd

andsmrym ' N

L . - L
° . -
< s
N
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L . © Appendix A | “
' \ ' Program Scripts !

REPETITIONS OF INSTRUCTIONAL UNITS . -

-

) Thére were a total of fifteen repetition groups or related con-~ _ :
" capts with the first five (1-5) appedring in section I of each progrem, L
“the second five (6-10) in section II of each progras, and the thivd five 3

\HI-IS) in section III of each program.  Each concept was composed of
h\structhml statements or units, each unit constituting a
atomtion contained within each program. The
5 ; T repetitions numbered and lettere\d helow an\ written in the form
3 ' .. corresponding to the actual Jettering used in the information keying
“o0 77 techniques; e.g., "2 1/2° instead of “two'and 3, half* may begin a
=R sentence. The numbers and lu_iu;'s"as's'igﬁe'd to each repetition group .
e did rio}jyiprur on the graphics used for keying. Each instructional _
# group,. though cmptually iduntiﬂod below after the group mr was
ot Montiﬂoﬁ por se in any of the .

T o o~ lworunu of the forest industry. | .
‘ L ac The forest industry smplays over 300 thousand
o % A “ b m:émthwmh‘semmanfomt 4 .

. - G pm:lnt of (:uuda's land wass is covered

. ‘ . - T : . R I

trnction cuusir by forest fires
Then are 6 to 8.000 fonst fires yarly in
qut ﬂm burn more than 2 million acres of

-‘-w’lo posat. of all’ ctive land.
e ‘c. - Qv lﬂ“ur Im uorth of trees are lost

2%

e “ single repetition o




Types of forest fires. o

a. A ground fire saoulders and burns beneath the ¥
surface.

.b. A surface fire starts and burns on the surface.

‘C. A crown fire spreads'. from the surfaee tq t.ree tops

‘.

Causes of forest fires. . o 2
0ver'75 percent of all forest f'lres are started. )

, by man,

34 percent of may caused fires resdl from '

used fires resylt from railway and
accidents; others are set for
wﬂ‘ful destru Aon. -

“&YS to ﬂght forest fires B

.ll

Canada spends over 18 n‘l : dollars a year to
fight fires.:

__Money {s ‘spent on ]oolout rs, bulldozers. and
" water bombing.
;;evelftion is the most ’effective -athod of fighting
res

”~

-

=]

Characteﬂstics of H‘ghting f"ires ’ C

a. ﬁ rgent of all forest ﬂres are started by
. m m -
b. l,;ghmiing fires &umy occur during the premu
. of rain:
c. Lightning fires are usua‘Hy surfaoe fires mid\ do
~ Htﬂe damage. -

Characteristics of a dense forest. " \Y

Za. Deadfall.and/underbrush-serve as-fusl for fires.
b.« Underbrush large -of m-islumt.
c.  Insects attack and we - large trees.

mnmteristics of a regnhrly bumed foiust.

a. Litter lnd rush acmmu Tess in a
regularly burned forest.
Insocts‘ ‘daw tnes are m'm off in. a
- regularly’
Large trees are stmydmd 1n s ﬁmmx
burnad forest.

!
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" Results of sﬁah fires.

a. . The n'll;:ral content of the soil {ncreases after
: res. .
b.’ Snl fires create open spaces.
c. sf?an fires clear off litter from the surface
oor.

Benefits to animals 1njegular1y burned areas.

a. 21/2 times as many deer ‘Iive in 2 regularly
burned area. .

b. Game birds are unable to find food when Htter
is deeper than 6 inches.

c. °3 times as many birds live in a regularly burned

ln‘. ¢ 1S
1. Uses of fire by early mn.
a. Eaﬂy man used fires to clear lands for Munting )
and grazing. .
b.. Early man used fijes to clear areas for home
buflding.
~ c. Early man used fires to create fields for planting.
12._ & Specific uses of firﬁ by early man
' a. Ashes from fire served as fertilizer. .
b. Fire eliminated weeds and competing plants.
c. Fire promoted the ﬂonering of chia, a seed
producing plmt. :
- 13. .Condftions for controlled burning. '
a. . ::::“!m shoulil be demp when starting a coqtrolled
: b. For.controlled buming the wind should:be cala.
: c. The bumn sitould be started in the late aftemegn
'M nathods for controlled burning. y

‘ N

\ a. Vl"mmdhﬂlsanbumdfmthetop n.

b. Open areas. are”burned, from natural boundarie
such ‘as roads and strn-s

¢. The drip torch'method, using a mxtun of gas

- and ol} uMcl\ sticks to vegetatton nkes
buminc more effcctivc. )




18. .. Benefits of controlled burning.

‘ TR~
- a. Controlled burning restricts bui 1d-up of
. deadfall and underbrush. _
b. Controlled buming clears areas.for birds
and animals to live'in.
c. Controlled burning {ncreases the -inanl
~ mwnt of the soil.

t

v

SCRIPT SYMBOLS AMD -imii’é‘vmm;

An arabic mumeral placed flish with the left margin designates
the shot nusber for both video and audfo portions; {f the'shot musber
fs Tevel with a blank audio portion, then there wis no sound for the
duration of the corresponding video fortion. Shots were sequentially
mmbered in program 1, but in programs II, III, and IV, the letter “T"
followed by an arabic mumeral identified the intervention of an
experimental treatment. « The mumbers in the treatsent designationg
correspond to the nu:ers assigned to the instructional mﬂtiul
groups. In the particuhr case of spaced repetitions, ‘a. lonlr au
letter following the treatment number was used to desfguate a change
in video shots. However, the mumber and wer case Tetter used tn
conjunction with the letters “Sk" mmu the rqnmm m o
nusber and the pmicum- instructional t that wes: upum{ ¥
For example, Tic, the shot -following shot m Tib in the scﬂpt ‘for
prograst IV, means the treatment was still ﬂn ﬂrstm fonth
program and the npatitions were fmgroup m. ,htsmbfspaodﬂu
further that the pm-tiwhr statement thlt wis rmtod m;fm
state-ant'b"inml : | S

-




sywbols used to designate framing shots are M5 for a medium shot, ) 5
, CU for a close-up, -and\TCU for a tight close-up. An abbreviation for
. “telecine,® TC, designates a visuhl switch to a s}ide. The g
W 5_« abbreviation, YTR, designates a video tape rding. ‘ :

_-The term "KEYED INTO" as 1t appears jh the scripts designates .
- . a spe{hl electronic effect which causes the image of one camera to ‘ “ R
. cut into the {mage of another. In production of programs II, III and L
| IV white 'letters on black poster board were used for keying into t.tw.‘“*w
image of the telecim camera resulting in an effect siuﬂar to the
“{nformation sq)er" described by Zett! (1961, p. 200). “For al'l

e g b

.S
programs, the presenter was positioned in front of an evenly-lighted Lk

S flat white screen so that the image of the presenter, with the keying o f‘i;

o ' technique, could cut into the image of the telecine camera. : 53

/3 %

AI1 visual images are briefly identified in parentheses next | LS

T to the designated video shot; video fmages for treatments are

c 1dentifted by numbers and letters to designate the repetition(s) which -
~_ appeared over the image described in parentheses after TC. In ’

[
et

progras 11, for example, shot nusber five of graphic nusber one
- 1dentified as MR] keyed fnto the telecine image, means that the
[ _repetitions fm group 1 appeared over the Wmmge of a crowded forest
a _vhile the presenter read the corresponding audio passage. “n

L ' Tlu audio portion of a1 scripts was written to clearly

daimuthspolmm Tlmsm'-smdpereent such as
300.000 and §0% m snllod out n indicate they mj:fbc read




respective!/y as "three hundred thousand™ and “fifty percent.*.

-
-t .

X P Both video and audio portions of all scripts were systematica
: ‘ changed to correspond to operational definitions of the different
A forms of ’repetition considered as experimental treatments. Specific

L content and phraseology for video and audio portions were constant . "
'V throughout programs 11, 11, apd V. Program I differed substantlally
: . - from programs II, 1, and .IV to the extant that experimental. . '
; repetitions present in the latter were absent from the fbmr

!
Although four coqﬂete scr'lpts were used in: thga:cml

_ production of the programs, only the scr‘lpt for program 1 1s presented e
**  1in complete form. In the modiffed scripts presented for progras ' |
II, III. and IV the video and llldio portions ﬂl‘idl did not differ from
5 program 1 are designated by the ter- "same® under the appropriate
o ~ portions. The minor video changes from program I weve made because | L
X of technical production requirements; these dm are sp.e‘lfiad 'ln o :
the modified scripts

-
Som,
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‘PROGRAM J: "SINPLE

‘V{deo. T - Audio.

I S '
- W 1. € (title) |

T KEYED INTO ’ : '

L TC (mountain fonst)

2. VIR (boy walking through MUSIC /
forest followed by scene Maybe you visited a forest this
of raging forest fim) year, near your home or at a

country place.
' N MUSIC

3. € T (screen) forests are burned, eve
muu OUT- TO MS (prsenter - fers. Forests are homes for
KEVED -INTO ' . thousands of animals and birds,
. y - TC {crowded forest) plants and trees. And Canada‘'s
SN _ . forests are important for her
o, ’ . economy. In fact, the forest
' : industry is the second most
- ’ ‘ fmportant industry in Canada, after
v .7 ‘ .. ’ tourism. Even tourism is some-
- . . . what dependent on forests. The - \
oL i V- C ) - forest industry also employs over
- ‘ , three hundred thousand people.
s L <o . . © And twenty. percent of-Canada‘s’ N
B R -4 . total exports are forest products.
e ‘ , Canada 1s, in fact, a mation of
Bl R , © forests. :

B... . . 4 C3 K (presenter) Although 1t's hard to believe when
e “ . " . -« you Hve in the city, sbout fifty
o T percent of Canada's land mass 1s . .
: < covered by forests. And many ‘

e
M

ELTREY "\
ATIR N PR

ti3
()
24
WG
X
n
AR

things you use every diy 1ike
papers and pencils, come from trees. *

oo 0, 8. CU (presenter) So when forests are burned, plants
o ; . . . and wnimals lose their hms people
P, e ’ ‘ - losa plleesformtion. and
fo - ~ Canada‘'s ¢ loses valusble
BTN . " {mcome. Such losses occur every
AV e N K . T r when six to efglit thousand
S T U S t firves burn more than two
N . Iﬂlic? m‘ gfomm ts. tr?ft;:l\e
R N © 7 ayesrly loss
Yrah L area the forest img;m




C2 S (presenter)
KEYED INTO '
TC/ (fire)

/
/

€2 MS (presenter)
KEYED INTO
TC (fire)

c3 (éraphic
ground fire]

C1 ' (graphic
surface fir;)

i

\

nake forest products. It’s also
a yearly loss of over eighteen -
willion. dollars worth of trees,

And forest fires also destroy

zroge dasage-the sofl, and ;|
"injure umme--mch is
also a loss to trappers. -Whena -
severe fire occurs the forest soil
can be so that it may be-
generations before it can again
support ) phductive forost.

A sevm fin ::: uqﬂomy changa

economy - of

regi An uhidn it occurs,_mre
are three general- of fomt
fires: ' the ground Fire, the surface
ﬂre, ‘and- the' crown ﬁn. ' :

- The ground ﬂu usumy muldlrs
bemath the. surface of the fomt

The ‘surface fire 13. the mtm 2
of .forest. fire.. . It stirts

8%

o

p

S
S

o

o




) ]z.

13.

14.

15

ECZHS(

{

c3.Ms (presentar)
Z00M IN TO -
CU (presenter).

LN

C3 CU (presenter)

€1 (graphic,

carelessness)

a

c2 NS (:Tr:senter)

. KEYED
Tc (five in forest)

resenter)
KEVED Ii :
TC (five)

€3 CU (presenter)

©

-fighting forast fires

¥ PR C R .
Audio . ‘ , 4
wmore fire and destruction than if s
it had stayed on the forest floor. .
The heat and updraft™produced by "\1
a crown fire are tremendous so
t flying embers are often T
fed by the wind to start new
fires far sway from the main one. 3
Although the first two types of g
fires can be put out, nothing can o
be done to the crown fire except to
let it burn itself out and to make 13
sure it doesn't spread. . . i
You may be surprised to learn that
over seventy-five percent of i
forest fires are started by people. KR
The vast majority, about thirty- : ;%
four percent of this seventy-five i
rcent, are caused by the care- L
essness of people using the \ ‘
st for recreation: campers, =
h rs, fishermen, hikers, and
other casual forest visitors, - “'
Their weapons are simple and known E
to everyone--a carelessly discarded . Ly
cigarette or match or a campfire \
that hasn't been properly R
extinguished.
But a few are set on purpase for 3
wilful destruction. Still others 5

are accidentally set by railroads
and forest industries in the
normal course of their work.

Apd Canada spends over eighteen
willion dollars a year to prevent
or put out forest fires. Much
money is spent on equi t such
as look-out towers, bulldozers,
and wvater-bombing airplanes, and
thousands of men risk their lives




‘e m
est you visited this year
. Wy not be there.

But not all forest fires are bad.

*

22. C1 \(Mic.
lghtning)

;31::{  (presenter)

4. 63 NS (presenter)

25, ct,(@ic' |
dense fomi)\

t
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. Audio.

. ferns, and even tiny trees. When
. this deadfall and underbrush go e
_ - unchecked, a number of things
, ‘ b;egin‘tq happen. g
R

26. C3 CU (presenter) First the underbrush competes for
nourishment from the soil with the
big trees. As 2 result the big
trees are weakened and much more
’ - _ 1ikely to burn, Also numerous e
© 7 27. C2 MS (presenter) insects, such as the bark beetle, &
. : KEYED INTO attack the big trees, weakening :
TC (bark beetle) them further. The weakemed trees
- are then easﬂy burned. More-
: over the dense’ deadfall and under- -
.\ ‘ : brush serve as fuel to the fire,
. The fire then spreads and reaches = -
the tops of the trees. )

S . 28. C1 (graphic %% The result of a fire in such a.
= * dead fomtf " dense forest can be total destruct-_
T fon. The 1itter,the underbrush, -
i . C and the trees are all destroyed.
b C : ‘L. The forest is dead.
€3 (graphic, s But .{n : fgnst tl’;“ls'?ﬂi bt CE
' nondense forest regularly burned by sma ght- o
, . ) ning fires, the litter doesn't - ‘y*}%
! ‘ accumulate as much, the underbrush > i
. doasn‘t grow as mch, and the big .
SO o - trees are strong because there's
1ess competition for nourishment
-~ from the sofl, and because the
’ : . . small fires have killed off
o ' 3 attacking insects. The small fires
- - ° instead of ki11ing off .everything, oL
! : : have jJust cleared off excessive -
_growth and deadfall. - fg

Ms ( nientor) - Thus, 1f a fire starts in this type
i ‘ : of forest, {t tends to stay near
,(ann(«gmul fire) the surface.

N . . i
€2 M5 (presenter) In fact in many ways the forest ,
~KEYED - ' . -plant and animal life may be
(small ground fire) Tthier because of the smll fire.

. , , , '

. 32{ C3 NS (presenter) Studies have shown, for example,

B T : - that the mineval content of the soil--
SN e T : . so fmportant for the growth of

et e T L . plants and trees--actually increases

| "’v,




.

Video ;
after a sun fire.

C2 MS (presenter) _ Small fires clear.open spacas. and
KEYED INTO ' smil fires clear nff ntter fm
TC (forest and sunlight) the forest ﬂoor

C3 MS (presenter) : “Ifa forast's too dense animyls.

’ can't. forage th the forest
- to find food or.a place to stay
€2 NS (presenter) * One study. slmed, that.th
KEYED INTO two and a half¥ times more deer in
TC (deer) an area that M been burned ‘than

' " i{n a neig ring area that had . -
gone ung d by f'lre. .

'C3 MS (presenter) And gume: Mrds. !udl as. partridges .
or quail -aren't able to ﬂnd food
in the forest.when the Jitter's

* deepér than six inches. -Mater
birds such as ducks -Tiving on the
Takes also need cle -aveas in
the forest slpnl intto nest and
. feed 1n1

37. C2 Ms (presenter) - " a fact-suppo m anotlnrstudyv

. KEYED INTO “which found m times as
TC (birds on shore) . 'many birds -1iving in a burned area
than 1n an am thlt llldn't been

38. C3 CU (presenter) o for!?l can see tlm. not ;Il :
' _ tfimurabtd‘f. “SOme. are .
::gen:i [al for;a t:wat wmish.
s. tmportan vemenber
fires:are just.as mich a part. of
nature as man.. ‘have the -
’ al: for hurting and for
- lpt the fcmts. e
C2.Ms (presenter)
KEYED INTO -
TC (forest)

€2 NS (presenter) -
KEYED INTO, .
TC (forest)

. —




for hunting and to improve
ands their cattle. -

areas of forests

butlding their

- ’
/
g
g
<
=

Tamp
L
A
2
(od
g
R

A , ) ng of chia, a favourite
? . , : ‘ ing plant, was to set

wrFecnt
e

y -~ fire the flelds in which the
grew. This stimlated

] . the of the plant and’

oo , < eliminated competition from other
L ’ J - Tess desirsble plants.

(presenter) Beciuse early man's home was in or
INTO Lo near the forest, he became an -
(Jyrgle forest) . important part of the forest life. ‘

. " e understood and loved the forest

. o . ' and never caused unnecessary - .
. ) . destruction. To severely burmn

' " the forest would have been Tike ’

- e - ' burning-his source of food. So, L

. S . - when early man set fires, he was

o : ' ; careful to keep them smll and -

, - 43, C3 U (presenter) o Mus we're beginning to follow o3

‘ ¢ ﬁ , " al the experience of the Indians. 8
i s oo o e Ne know that the forest's an ..

SR . S : important natural resource and that B

= ‘ ~ o \ .1t should be protected: At the

. ] same time, we're finding that
Cet : ' . © fires can be beneficial to man, to :
, e o forests, and generally to nture. T

N
;

o




$ S Wideo. .
M, C2¥ (presenter):
: KEYED INTO ° .
L TC (man and drip torch)
. o : -
: o " 45. C3 K5 (presenter)
Cyt .
N
’ 46. €3 1S (presenter)
= ( 47. C1 (graphic,
{ man and drip torch)
: 48. C1 (graphic,
" man and drip torch)
. '49.t3 @ (presenter)
50. C1 (graphic
0 valley fires )

- sy,

-

" €3 (graphic,

sountain five)

, ‘ o s )
. - K -
. b > ” d
. "R YOS e Sy
N ) . O
- i belt atie e, R
SRS Al aakad .t LI W .
LTl e Y R
R AN TS o
. “ = " . 3 ; SO

Audio - o . .

ct:trolled bumip\% 4s the name ‘g

delibevately plan and set fres in

. & controlled aréa, -.A controlled
burn’s: started only under the
proper conditions. First the }
area to.be burned should be i
as it 1s after a recen ", -

> The burn should never be started

> when the forest'sdry.

Second, the wind should be very
calm since high winds tend to .
spread -a fire. And, finally the
burn should be startad {n the late .
afternoon-because nightfall brings .
coolness, dew and {deal fire ‘
spotting conditions. ,

Although-formerly, controlled burns
were started by-shply using
mtches or rakes vith buming
embérs , the most modern mthod is
to use the driptorch. - .-

&

~

“The drip tonél;lsa can vith i gng

spout, -contaiming & wixture of .
gasoline and fuel ofl. - The ofl
sticks to the: vegetation snd makes
mMim‘m-Mn. ’

ues. of controlied

. The ;
. burning/vary according to the -
J nlﬂl"ln & m- - e ) '

< . : -

g
For the

X 3




,‘ * N 59/‘\\ PR
.. Video, T Audle. | | : i
T o two upper belts on. a sountain are
A, . burned off, thwcanﬂamactas
N ‘ - * - ~barriers to a third fire started
. ) L . T by a drip ‘torch on the horizontal
' - L  belt just below the first two.

52, ¢V (graphic, The most common and spectacular p
re natural : artificial or contiolled burns
. boundary) begin from natural boundaries,

such as roads, streass, or barren
ground. Such fires merge to a
common center, whare powerful
, updrafts speed up the biraing and
. - form a towering mushroom cloud of
- . smoke--a fire that way be out with-
T in an hour.
53. C3 (graphic. : ' The cooler, snowy forested regions -
. open area fire) act as natural boundaries--as
- " natural fivestops. lLater, when
K = ‘ the forests are free of snow, they
C ) : can be burned. So the open .
. o \ . spaces also take their turm in
- x - . halting the fire's spread.

54, (:2 s (pnsentor) ' Why do forest rangers use contmlled
KEYED INTO -burning? Often to imitate hature,
(fon;t -ld Htter) to do the job that nature sometimes
- forgets t:o” do. o

"s (msmter) ’ Controlled burning can prevent large —
( B | ‘ bul1d-ups of deadfall and underbrush,
~ TC. (forest and litter) : . can clear arest for birds and ,
.- o : animals to Vive and find food?in,
5 . , and can increase the -h\eral content
s 0t ' (oftheson

56. (3 CU (pnsmtérl RS llnt?s the advantage of cont ll.d
R " burming? - It's simply that
. 4 contro lﬁ‘la’ Exparts can choose

conditions and can vestrict the-
burning to a pre-defined area; they
can keep the ﬂrefmbumimout

. e " of control.
57. (2 NS (presenter) . ' -, Controlled buming s the most
00N INTO. -7 offectivé method man s yet devised
{screen) ., . for-keeping Fires in harwony with.

KEYED INTO. =~ - - -ﬂ the Mlmmf nture. i

L.




% sg. m(w wlking - . . Nusxc = I
' through forest) - ~ ﬂ'\wﬁ W e
@‘ 59 - €l { roduction credit) : ! . y e,

1 . ~ +
n

u V. - ¢ " b .:‘i
?\ sforest and sunlight) ' L ¢ _ W

e ' .  F P o ~3‘{’
Pmm Ii: m-sm-sa , , T A
e , . Caiass .' : N - 3

‘g ? : ) . .

’ .
Saﬂ» , -t us* . >
i . LI Ve LA
. S 4 ’ ° .
. Same i T Same M . t .
Y £-Y o A 5

. ‘\“\ N N » ‘v‘ ~ o T
Same L ) Sane .

9 .
. C1 (graphic.‘lm)% /e, . 'I‘he forest industr,y employs over .
, < ‘three hundred thousand people.

Tc (Mq forest) *° ' . Twenty percent of Canada’s exports
e : ‘ are forest products. ° K
IR A\ Fﬂg_u:ement of Canada's land''
. N . mass, is~covered by forests. .
. Same ~ . " .Same L 2

. T2. ¢l (graphic, IRZ) " There are six to °e'lght thousand .
s .. KEYED I . _forest fires yearly in Canada. - -
SR ' . E TC (burned forest) ‘ '

;:
7
§ic
8
3
i
£
7



. Video. - C Audle. T .
\ ' b '

‘ 17 C (gr hi, MR3) L A ground fire s-oulders,and burns® .
' beneath the surface.
" Tc (buv;ned forest) | . K surface fixe starts and burdé on .
N ' 7 * the surface. !
N - . A crown fire spreads from the .
< : : surface to tree tops. - .~
{ * . . . .. s : -
| ] 13. Same Lo ) Same . . - % .
[J‘ » i ¢ ; r . s 6‘ " ‘~ Lo
EE 14, . Swme - © L Seme N I
| , . :'\IS. " C1 (graphic, N same ' o f
: ‘ " carelessness) S . , ’ .
e V6.0 (pnsenter) © Same ‘ _ .
: : e : .
T4.. CI (graphic. M) . Over seventy-five percent of all ¢ T
a T, \ " forest fires are started by man. - -
. ) 4 o - ' " thirty-four percent of man caused
v o e -7 £ ‘fires result from carelessness.
P : S - Some man caused fires result from
- ' - e o raiiway..and forest industry acci-
- . ‘ dents; others are set for wilful '
’ o S destruction. _ ‘¢ o
. ‘ ! . Vs . - P \.:,.., . ' . :
17. Same . - . Same B o ‘
- ;) 18. Same S .  same : ' 4 . ,J
:ﬁo s* . —\\. ) 5 Same ) , N “_
/ . > . -‘ R
Y A 20. €3, CU (presentpr) Ty swme. & o7
SN T {5 (gnphic. wR5). / .. Canada spends over eighteen willion
e KEYED 1 ~~__ " dollars a year to fight fires. S
= ~ rc (bnmed forest) . Money 15 spent on lookout towers,
. , . o 11dozers, and water bombing.
Wl -‘ . - : revention is the most effective. -
Ay ‘ L wethod of fighting fires. .
- ;o zllz’ . . ~ Same 7
é . 22, Same . Same .
s 3. o (bﬂpMc. .t L Same. ‘
e : “iightning) - L | '

' 62 'CU (presenter)



by
o
L ]

C3 MS (presenter)

C3 K {presenter)
e (forest and sunlight)
Same’ .

e

-

(ERRRRREAN;

Same

Same

.

TC (birds on shore) . i
{ -
ﬂv gnphic. SUM5) nanty-fin percent of all forest

/r

fires are started by V{ghtning.
TC (forest) \ o Lightniz‘ {res usually occur
: , presence of rain.
! Liwtui fires are usually.
surface ﬂm which do. 'Httle

v

A

*

€3 (graphic, SUM7)
KEYED INTO
“TC (forest)

)
. - ‘ N s ' .
C1 (graphic, SUmM8) - T Litter
Kl-:vén Imc : %ess in a regnl 1y burned faut

TC (farest) S . Insects that attack-trees ars.
Yo 33 ) off 1ma rmhrly w
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\
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:

Yideo.

T10. ' C1 (graphic, SUW10)
_KEYED INTO
: Tc‘(forgst)

38 Same

. 39. Same

0. C3IMS (p“ enter)

Ta. €1 (graphi , Sklh)
"KEYED I
TC (Jlmle forest) _

- T TC (Jungle forest)

. €3 (graphic, SR11b)
e
TId. TC (:lllme-forest)
Tlle. C} (gnﬁ(i’c. SR1lc)

Tc {(Jungle forest)
1. ‘s
T2, Q1 (crlpMc. snm)

KEYED
TC (Jume fonst)

. Ti2b. TC (Jungle forest).
“nze. o (mphic, SRI2b)

ﬂ: (:mm fonst)
Tlﬁd 'I‘C (jmle fomt)

lee. C1 (gn%c. SRIZc)

'n: (gmlc fonst)

2 rc umio fomt)

7

Audio.

.Two and a half ti-a as'many deer
live in a regularly burned areéa.

Game birds are unable to find food
when litter {s deeper than six
inches. .

Three times as many birds live in
2 regularly burmed area.

Early man used fires to clear lands
for hunting and grazing.

PAUSE .FOR sfv'Eu szcows

Early man used fires to clear areas
for home building.

PAUSE FOR SEVEN SECONDS .

Early man used fires to create -
fields for planting..

—
-

)-«P
Same .
N . o

Ashes fruliﬁ?e served as
fertilizer.:

AN ' "N

—~—

PAUSE FOR SEVEN SSCWS ’
Fire elininated ueeds and ooq:eting
plants.

’PAUSE FOR SEVEN SECONDS .

Fire prmte&the flowering

of chia
a seed producing plant. v




E I AL

Video.
F v 44, Same )
: ' 45. Same

T13a. C1 (graphic, SR13a)
KEYED INTO

TC (forest)
i T13b. TC (forest)
i T13c. C3 (graphic, SR‘II))
: KEYED INTO
' TC (forest)
~ T13d. TC (forest)
) Tl3e. C1 (grapﬁic. SR13c¢)
r KEYED. INTO °
| TC (forest)
46. Same
¢ 41, C3 s (presenter)
48, same
49. Same
w {60. Same
e 51. Same
52, Same.
53. “Same

‘Tl4a. C1 (guphic. SR143)
f.. -1 (forest and 1itter)
~ U7 TMb. TC (forest and litter)
o0 - Tie. €3, (graphic, sKi4b)
- ‘IK‘? (forest and 1itter)
| Ti4d. TC (forest. and Ttter)
L Ti4e. C1 (gnphlg:. SR14¢)
N %' (forg and Titter) -

v
. The area should be when-
starting a conmlle‘dﬂum

PAIISE FOR SEVEN SECONDS

For controlled burning the wind
should be calm.

PIUSEF(RSEVEISEMS :

The burn should be stamd in the
hte afternoon.

3 ~

-~ Same -

.4
’ “ v,
s“ P
. . . .

Valleys and hiiis are burned trom

mstrmsm-:nsmns ; '-

msanwndfmml
maﬁssmamdsmm

e’




: CoL Wideo.
54, TC (forest and litter)

55. C3 CU (presenter)

‘ Ti5a. C1 (graphic, SRY5a)
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'Video. ‘ i | ‘Audio, iﬁ
; : ’ . "~ fires result from carlessness. . %
~_ . Some man caused f{res result from A
, : ‘ . ' " railway and forest industry . 3
SO . 4 o : accidents; others are set for &
‘ ‘ N . wilful destruction.- |
B 5. €l (gnphic. SUMS) Canada spends over eighteen willion ?;
“ ‘ ~_KEYED ~ dollars a year to fight fires. R
TC (bumed forest) Money is spent on Tookout towers, - 3
: _ , ‘ ' ' bulldozers, and water bombing. :
: - s ‘ - Prevention is the most éffective : i
Y S : s method of fighting firés. , 3
e 0 2. Same L Same
‘:l . . . '::"é
; - 22. Same ‘Same < i .
- A 23. C1 (graphic, - same - |
N . .11ghtning) . , . ‘ R
-, * Téa. 'c3 (graphic. SR6a) _ Twenty-five percent of all forest .
. T~c (f t) - fires are started by lightning. RN
N om ’ N =
. Téb. TC (forest) S PAUSE FOR SEVEN SECONDS .
< . Tée. €1 (graphic, SR6b) Lightning fires usually occur O
3 _ KEYED INTO = -. . during the presence of rain. b
L . TC (forest) *- T . g3
o . . T6d. TC (forest) < . PAUSE FOR SEVEN SECONDS - e
- T6e., C3 (gnphie. SRSc) | » Lightning fires are usually . - ”
KEVED surface fires which- do little
ﬂc (fonst) ~ damage, , ;

‘

€2 QU (presenter)

/

Deadfall and underbrush serve as

fuel for fires.
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KEYED 1
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TC (forest and sunlight) -
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TC (fonst and sunlight)
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TC (forest and sunlight)
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TC (fonst and sunlight),
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Large trees are stmngtlmd in a ~iey

PAISE FOR SEVEN SECOHNDS ).
Underbrush robs large trees of ' et
nourishment o

PAUSE FOR SEVEN SECONDS _

Insects attack and weaken hrge
trees..

Same
Litter and underbrush accumlate |
Tess in a regularly burned .
forest. . .
msam SEVEN SECONDS
Insects that attack trees are :
killed off in a regularly burned :
forest.
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Small-fires clear off litter from
the surface floor.
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Two and a half times as many deer
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ve 1n a regularly buméd area. .

PAUSE FOR SEVEN SECONDS

Gam¢ birds are umable to find
\_ _when 1itter is deeper than six

inches. ’

PAUSE FOR SEVEN SECONDS

Th
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ree times as many birds l1ive in
regularly burned area.
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Same

Ea

f

}ym used fires to clear land
for hunting and grazing.
rly man used fires to clear areas ‘

Y

r home butlding.

flelds™for planting.

. 'Su -

. Ashes from‘fire served as, fert'mzer.

F{u t:liuinated weeds and’ owpeting
plants.
- Fire prowoted the flowering of chia.

a seed producing plant.

1

man used fires to create v
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T13. €1 (graphic, MR13) The area should be w
. KEYED INTO : starting a controlled . ‘
TC (forest) -.For controlled burming the'wind
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: E late afternoon. . — , -
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Video. .
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TC (burned forest)
Same °
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c3 QU (presenter)
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19. - Same
. 20. C3.CU (presenter) -
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> o TC (burned fovest)
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Thirty-four pareent of man caused .
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Seua .Wan cnused fiuns result from

. railway and forest industry .
accidents; others are set for__ .
uﬂfn‘l destruction.
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(o 1

Can spends over eighteen
million dollars a year to ﬂght

ﬁi‘s 3 5
PAUSE m SEVEN SECONDS, .

llonqyfsspentonlookoutm , .
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PAUSE foa»sm SECONDS. 41

L {' Prevention is the most effective
mathod of fighting fires.

[
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‘l\nnty-ﬂ\n pnrunt of all forest. ‘

fires are started by lightning. - '

‘ Lightning fires uswally occwr, -
‘ during the of vein. L
' " Lightat ves are usually surface
fires which do Tittle damage.
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_ Video. ¢ Madfo. o
na2. ¢3 (gnphic. SIIIIZ) . Ashes from fire served as

— by xm(»:nl Mgkt -. 'fert‘ll:::r, Fire el;:fngtad o ‘
S T TC (forest and sunlight) . weeds competing p T
S - ; t\ ‘ : . Fire promoted. the ﬂmring of . -~ .

L - . . p chia, a seed producing pllmt - °
7 T3, - C1-(graphic, SW3) Y The area shoild be dasp'when
| \ o ' KEYED INTO ‘ ) starting 2 eontrollgnvm T
; -TC (forest andasm'liglt) . - For controlledsburning the wind~ .~ -
| ‘ ' & shoyld be calm. c T
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Ftnal Qmstiomtte /__\

SAMPLE QUESTIONNAIRE - _
INSTRUCTIONS:  Each of the inmlete statements or questions below 1s
. followed by several posstble answers. .
In the space rovided.putadleckmxttothelnswer

~you think is t correct. - -
EXNLE: u.f \
" The popuh(tion of Camdao is sltghtly greater tlm
., 14 million people .
T' g 18 million people )
- .22 mil1lion people
d. 26 -ﬂlion people'

5

-t
3

—PLEASE ANSWER THE FOLLOWING mns {
Hhat percentage of Canada's exports are forest pro@n:ts? :

| a. 20 peroent '
b. 40 percent ,
‘ c. 60 percent , .
d; 80 pereent .
What peroentage of Ccnnda ig covered by forests‘l‘

’

20 PBM o
35 percent T

50 percent . . i
65 percent S -o .

Hhat are the three ntn typns of forest fins‘l
ground, surfaee and eontrolled
y;  surface,. controlled and crown
ground , suffaoe and crown
d ground. crown ‘and controlled
Hﬂw nny peop!e- nqlqu by t!\u 1;onst ﬂnhstry 1!0 M?

H
H

i

13
i
i

!
;
H
;
H
H

!
H
{
i
!
i
|
/
i
i
§
1
!




79

5. What rcentage of rochctlve 'land is destro d by forest fires in
Canadapeach ,year? P el

a. 10 percent -
‘—_.B. 15 percent .
‘ . .._.C« 20 percent
. i d. 25 percent
6.  What {s the value of trees lost yearly taroqgh forest fires in
v Canada? . . :
-— nv-; . \
© a. ~ 9 mill{on dollars S 1.
h. 12 million dollars .. - N
" _¢. 15 million dollars. . - S ‘
d. 18 million dollars , S T
7. What percentage of man caused fires resuit from cnrelessness? L
2. percent ' \
- 34 percent A .-
. A4-percent ' . SR,
e gd.. 54 percent K oA N O
o . 8. How™ wdf’nney does Canada spend each year to ‘fight forest fires? '
™~ “a. snﬂliondol'lars . o .
b el dollan e |
€. 15 on ars
\ . . T ==_4. 18nillion dollars - |
| : 9, Lighﬁning set fovest fires often cause little dmage because .
¥ a. qs 1y occur in the presence; of Yain and remain on
the surface
. T b. they are sta by lightning when the forest is damp -
. w._Cs they occur in- forests when the wind is calm -
R /e d. . ung usually start\ {n dense forests when there is .
S o / Cor . ’ .
3 - SR 0 In a regu‘hrly burned fo '.-ulnt \happens to Ytter and underbrush? -
S . litter and underbrush acculate more -y
e A S b. Titter and underbrush accumulate less °
A . Tittér accumulates less but underbrush accumulates more
n. Titter aecwhus more but_underbrush accumulates less
J .}' n. In - v‘mhﬂy burned  forest, what Inppens h& large trees? -
L B thqynrennkmd : . AR -
S 2 he they ate des L S e
g} Yi‘. B o ”|,~.ti0 m."’ . : S st . . B
T e d. tlwlrcnota s o S
%ﬁ;j "‘ f /" :i o ’ - ) 7 ) - !
Xy ! A i ‘:' < ;’ ) - \ ) o
u& ’ "“ f ".é ; o ‘ v\’\ . ‘ ' * ." ’ : '
ri TR YRR RGN o . S e




forests fires beneficial to aniuls?

they burn off branches uhtch grow close to the ground,
they ki1l off-attacking insects -

they keep the animal population under control
they clear open Spaces A

In areas which have been burned, the deer populatton ts ltkely
to increase _

9

th do small: natural fires help to prevent hrge forest fires?

,smll fires alert forest r/ angers to potentiﬂly
dangerous areas

small fires increase the moisture of the $ofl -
small fires serve as a warning to forest visitors
small fires clear of f underbrusb and aadfall

a small forest fire benefit water birds such as ducks?"

it kills off natural enemfes of water birds

it prevents soil erosion from occuring on the shoreline ..
it clears off the shoreline for water birds to'nest in
1t leaves small branches and twigs which are used by
water birds ‘to butld nests v

Liéhtn fires are usually what type of ﬂn?

round fire
. surface fire
c. crown fire
d. control’led'burn'

. o
4

"J

What uind conditions .are necessary for—;s tng . eontroned bnm?
% winds blovdng in tl\e dtnction of the am to bg

npdrafts for burning a ltaited area at a tiu
wind conditions are not 1mortmt '
aca‘lnutndornovdnd N ,

&
: '.




. | 18. . What is controlled bunﬁng? - ;

. ‘3. a process used by uperts to plah and start a fire in
S ' a controlled area nnder proper weather and sofl "
. conditions -
. o . a process used by exports to plan and start a fire
T . in any area under any weather and sofl conditions.
‘ ._C. a process used by anyone to plan and start a ffre
-{n a contro) led area - .
‘. d. a process used by experts to plan and start an X
uncontrolled fire in an open area’ ..

: >
! 19, Hl\y 'ls the oil and gasoline drip torch a good mthod for starting
: controﬂed burning? .

o L ) \ .

s /4. ofl s the sost economtcal fire starter N o
M L ‘/ ‘ b.' of1 causes the least smoke in controlled burning
- c.- 611 from the drip torch sticks to vegetation and

increases ignition
oi'l auses theﬂeast dmge to healthy trees

¢

d.
What 1is the best time of day to start a,controﬂed burn?- - -
$

: /. ~_a. early morning -

b, mid-day . :

¢ c. late afternoon o
do "fght i ° N .

What istlnmstcmnt.ypeofﬂreusedbynodemmin :
) controlled burning‘l N

T B a cromn ftre : ‘ )
e b, a ground: fire .
T © €. 8 surface fire o ‘ “ _—

. : T d. a Hgbtning fire ., ’

¥y does wodern man use gires for.controlled tiurning? -

TN .8 A, to promote the flowering of chia co o
s x . ____b. to destroy the bark bestle M N
.= an ~™""¢. to clear areas s0 that new trees can be planted e

. T de to c'(ur off tmdorbrus!l and deadfall - DU

—— ‘ E L)

s W, M what uy lns fire not beon usod for crop cultivation?

§

o SRR "‘a. harmti theorop .
k s T 'b, fertﬂtz't'ao flelds with, 'ashes from fires IR L
N B ~c. aliminating weeds and undesirable plants 2 L .
S - d. prouottog ﬂmr‘lng of chta . ',

re n




24. Which of the follouing 1s not a tool for’ starting a controlled

L

‘f: ' o burn?
|

ﬁ &,

. C.
id-

In British Columbia during September, 1973, a pnrposely set fire was
whipped out of control and raced through a nearby net

it destroyed
timber try.

T

. b “ i Co, ’
liglting L ) . )
matches ~ ‘ ! '
rakes with burning esbers . : ‘ '
drip torch : . A

B
K ‘ Y

where it
at least 30 homes. The area the fire was started fn was
It had rained less than five days {n the last two months

before the fire was started. The fire-began {n a controlled slash
burning program being carried out by the provincial forestry depart-

ment.

The slash was branches and chips left after the trees had

been cut. The winds that sprang up sent the flames racing through .

the timber and past the fire lines.

The fire became so intense tlnt

po : fire fighters were unable to control it. ° The destruction of those S
. _areas that had been burned was total. ‘ Je ‘ " SR y
‘ | 25. what is a  controlled slash bun? . - n
- ' 3.’ a burn designed to clear off. the dense underbrush in :
’ a forest ©a
b. a burn designed to create fertilizing for the linen‘l ) i
“content of the soil - o
C. a burn designed to stay near the surfaoa S0 that BRI
. - . harmful insects are killed
' . ___d. “a burn designed to clear off the bnnches aad chips ‘
j caused by logging operations T SEPAX
. ‘ 26. Could the destruction caused by this fire have been avo‘ldod? . ‘
. _a. Yes, because controlled burns should only be mrtad
: : 1ntl|eurly:::1ngulm the snow has melted e
-, b. Yes, because the controlled burn should not have been
3 ‘ " started when the forest was dry .
. ! .__C. Mo, because all controlled bums c:hse some dostruct{on
: ) to nearhy areas
2 ~ ~__d.. No, because only vallc.ys and hills can be burned without
s ‘ a causing some destructton to mrby areas.
7 27. ll\at type of fire do you think 1t sas? .
' 5 a. a surface fire - - - }4 :
%;,1 . acrowm fire o : . _ AT (et
; : _C. a flre . E
* + _d: a lightning fire . C Rt e e
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'HOM OLD ARE YOU ?

WHAT GRADE ARE YOU IN?

> . i . ) ,t

WHAT IS YOUR FATHER'S OCCUPATION OR THE OCCUPATION OF THE HEAD OF
YOUR HOUSEHOLD? - -

¢

. — -

DO YOU HAVE A TELEVISION SET IN YOUR mnéz

-~

BLACK & WHITE"
g:m.ouiu

-

7
(1
.

3—
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el
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¥ Collar
B | ullar. " 18.9

‘ Type

T 0.0 - | 0.0
Band ¥ 567 . | 1.8
Colowr . {17.5 " |- 19.6
Both 5.8 8.9

1

.
e
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