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ABSTRACT

Will aural and visual presentation methods give varying
rates of learning depending on the promunciability of the material
to be learned? Other studies have shoun pronunciability to be a
factor governing ease of learning snd different modes give differvent
amounte of aid te promunciation,

. HNinety subjects each learned one of three lists: 1)
low pronunciability, 2) high pronuncisbility, and 3) three letter
words, FEach list was preaented by thres methods: 1) visual, 2)
auditory, or 3) combined simmltaneous auralsvisual, each 8
learning by only one method. The liste were learned by the paimd
assoclate method to 8 criterion of two perfect recitations or 12
irials.

Nonsense syllables with high pmnunaiabi}.ity were learned
faster than low propunciability syliabless except when presented
aurally. The high promunciability syllables ware also learned
faster when presented by the visual or combined method than when
presented by the suditory method.

Three letter words were learned faster then high pro-.
minciability syllables when presented aurally or visually, They
were also learned better by the combined methed than by the auditory
method. Combined presentation showed & nomsignificant advantage
on all thres types of materiale

Promuneisbility is an important factor when learning
nonsense syllables presented visually, tut not when learning
syllables which are presented aurally.

vi



THE EFFECT OF FRONUNCIABILITY, FAMILIARITY, AND MODE OF
PRESENTATION ON ACQUISITION OF CVC TRIGRAMS



INTRODGGTION

Consonantevowsleconsonant (CVC) nonsense syllables have'
been uged in many vcarbal learning expefimants where thay have baen pres
sented either viméllyg aurally, or by a conbination of the two modes.
Underwoed and Schulz (1960) have shown pronuneisbility to be an importe
ant veriable governing ease of learning. Since aural and visual
presentation methods give varying amounts of ald to promunciation
the mode which resulis in the ifafﬁ'@@ learning may. depend upon
the promuncisbility of the material to be learned. Conceivably,

‘the difference imﬁﬁ&aﬁ modes might disappear due to the lack of
anbiguity when fmiliar material, which is easily pronounced,
is learned. |

In a x*'ev:}.w of the literature on combined aural and
vi@mi Wesm‘@a‘t&an up to 1949 Day and Beach (1950) conclude that
mss combined method leads to more efficiont comprehension. More
recent studies have alpo found the combined method best for
vigilance tasks (loveless, 1958¢ Buckner and McGrath, 1961) and
for lesrning tasks (G@rj;wyg 1961)e (See Appendix A)

The mmﬂ@ of thi&s experiment is to datexmme the
affectivensss of z;%_wmmiabmw ratings as predictors of case of
learning, when learning takes place ynder different modes of
presentation, ,m}zaug?a mmmiabmw was found to prediet
learning of three letter groups quite well (Underwood and Schulz,
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1960), its effeectivensss will now be tested using only the more
comuonly used verbal learning materials, CVC syllables, Auditory
pregentation would be expected to aid pronunciation more than
visual presentation, and therefore should be relatively more ef-
ficient for lesrning low pronunciability syllables than high pro=
numiability aymmaa. T& test fwr tkia hath hs.gh and low pronungis
mability syllables mn be 1eamec% by botkz methnds af pweaent;atiom
&ince famuiax* threa»ia%ar worrm are even easier to proncunce and
less ambiguous than high prenunciabiiity nonsense syuablea, “
they will a,}.aa be laamed by bath mathoda a8 an upper ls.mih of
M’pmnumiabﬂity for cvc aynames.

eompariaon of the relative aﬁ‘ieiemy af three modes
af memtatim m alw a xmrpaae of this axpermem. Eithex:
anciitwy or visnal presentation is usually fmmd to be lesa
efficient ﬁhan a ¢mbimti:m of tha t.wa mdas. *I‘hm expariment.
will test thia finding fer ayllableg of.' mmring éeg'ees of diffie
culty, includifzg Q}’G t%xrwletf«ﬁr wardg.



Subjects in the experiment were 90 introdustory psycho=
logy otudents whe served to fulfill a ¢lass requirement. They
were divided randomly into thme groupe and requ
of three listsy 1) low promunciability syllables, 2) high pro-
runciability syllables, and 3) three letter wordss The lists
were cach composed of 12 pairs of CVC syllables tsken from the
promuncisbility ratings obtained by Underwood and Schulz (1960)
for three letter groups or from Archerts (1960) list of 100%
association value OVC trigrams. Appendix B eontains the syllable
1lists used.

Each group was divided into three equal subgroups which
learned by one of three presentation methodst 1) visualy 2) aude
itory, or 3) combined simultancous suralevigual. ALl Sg were
first given six triale on a practice list composed of six pairs
of intermediaste pronuncisbility ﬁymh;eﬁ presented by t.hé Samg
method under which they then learned the experimental lists., For
vigual www&aﬁm& the syllables were typed on 3x5 cards, and

for auditory presentation they were recorded on magnetic tape.

These stimmli were presented by means of a ¢ard holder and

speaker directly in front of the S, The visual stimuli were

visible only when & light behind the csrd holder was on. 4e

shown in Figs 1, this light was turned on by a voies key activated

by the tape mé&rﬁer, and turned off by & timer adjusted to the
L




average time for proncuncing a syllable paiv, For visual pree
gentation the speaker was disconnected at A, while for auditory
preasentation the voice key was disconnected at V. Both were

connected to the tape recorder for the combined presentation.

The syllables were learned by a modified paired associ-
ated method where the pairs were presented at Lwsec. intervals.
Then the stimlus syllables were repeated at the same rate, but
in a different orders The s responded by pronouncing the ree
sponse syllables, This was considered to be one trialj it was
repeated 12 timee, or until a criterion of two perfect recitations
was reached.

The 88 were instructed, "This is an experiment in paired
associate learning. You will be presented a 1list of paire of
three letter nonsense syllables here. (Point to appropriate
place) Then you will be presented with the first eyllable of each
pair and asked to give the syllable that was paired with it: The
list will then be repeated, agein giving you the correct responses,
Then the first syllable of each pair will be presented to test
for learning. The syllables will be in a different order each
times This will be continued until you learn the correct response
syllable to each stimilug syllable. The syllables will be presented
every four seconds, with an eight second interval between lists.
The timing is prerecorded, so I can not repeat any of the syllables.
Just do the best.you can with the promunciation of them. Do you
_have any questions?".



Figs 1o Diagram of appavatus.
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Two of the nine subgroups showed skewed distributions
of scores, and the Nﬁults of mm&e?a‘tﬁm af'hmgmeiﬁs‘fkmre
significant at the .00 level, hence the use of medlans rather
than means. {The median score for each group is shown in Fig.

2,) The three lists and the three modes of presentation were
compared by means of Mann-Whitney "U' tests and the results are
shown in Table 1. The inﬁivi&ml error seores are shown in
Appendix C.

As shown in Fig. 2, the nonsense melea with high
promunciability were learned sigrificantly (p < +001) faster
than low promunciability syila‘biéég except when both were presented
surally. The high promuneisbility syllables were also learned
significantly (p <.01) faster when presented by the visual or
gombined method than when presented by the auditory method.

(i“w a possible spplication of these results cee Appendix D.)

Three letber words were lsarned faster than high
pronunciability syllablee when presented aurally (p é 2001) or
visually (p < .03)., They were alsoc learned significantly (p < .05)
better by the combined method than by the suditory method.
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Table 1
Difference betweon median scores for lists

Low Pmmnﬁiabmw Low Mﬂaneiahi&ity High Promunciability
ng | . end

Auditory 18.0 61 5% L3 5%
Visual 58,5% £9.0% 10 54
Combined 55.0% 59.,0% 40O

# = p < 4001
+ = p £ W05

Mode of
Presentation

For high promunciability auditory differs from visual (p < 401) and from
combined (p < »001)s

For fomiliar words auditory differs from combined (p < «05)4



Figs 2 Correct responses a8 a function of type of material learned
and mode of presentation
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DISCUSSION

As predicted from the findings of Underwood and Schuly
(1960) the 1ists constructed from (pmmxzaiam}.ity) ratings so as
to vary in ;smnunciability produced diffm:mxt rates of mmg,
when presented by either the visnal or the combined method, How
every womnmabmw was not fmmd to be an important factor in
.}earzng nmaamw mtarmi preasmtmi by tha wﬁ&wry mh@da When
,‘mara familiar matcxfmg thwe letter words, uaz; laamw&, no ﬂiﬁferw
W 'n viﬁua}. snd aunditory wemﬁa‘hi@n, but

ence was found be
1eaxm1ng by both methacm m& i’asi:er than that far %aigh ;:mrmnc:w
ability aymmes. ‘i‘!ma imera aaema to be no differeme botween
a}xd:;.tory and, visual m-asenwbim of l(m ;:mmmiabili%y ayllab&ea
or fami&iar mtariai; bwb, for high m*cmmcﬁi&mli%y ayllabl,e&
v:l,emal presematmn gives $ignifiﬂantly' fa&zar 1emaga When
prcmc&abi.l%y m eiii’ficukt mrﬁ.wry ymaentaﬁim gaw the @

an aw&pham m&immn and 'Eh:x:@ m.r;l ;;zmc.iumd alightw@ but
not ﬁgﬁﬁ‘imﬂm faster learning than wisual g&%ﬂ%&%ﬁi&m

Then when munmbimw was high and the § naaﬁaﬁ no aid with it,
audﬁ.mry pumsentation ;xreéucatz significantly Slw leam&ng than
vimal praaent.atiﬁn» Here the §; wn}.d easily iaztegm’w the ’
letﬁaem msented wimal,ly inte a pmmumeable aymhla acce;;éf»
abla B wmm even thmgh iais pmrmnmtim might be d:iffemnt
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from that of the Ei while with auditory presentation he still

had to imitate the way he heard the syllables pronounced, This
is probably e harder task because the mmpta‘tﬂ;a prorunciation

is foreed upon him and the aural stimli are more ambigucus than
the visual stimuli. Whon familier material is presented by either
mode the § recogrizes the syllsbles as common words, and they

are proncunced for the $ the sams way he would pronounce them if
he saw them in print. Thus, there is no difference in learning
rate for the two modes of presentation of three letter words.

No significant differences werc found between visual
and combined presentation methods for any of the three lists,
Howsver, the absolute scores {shown in Figs 2) show the combined
method to be best for all three types of material, even tizmgh |
ript sigrﬁfican‘aly sos This consistent advantage of mmhiimd
presentation is probably real in iight of similer findings by
other investigators (Day and Beach, 19503 Loveless, 1957; Buckner
and MoGrath, 19613 Gerjuoy, 1961)s

The combined method was the only one that did not show
a significant inerease in correct respunses from high promncie
ability syllables to three letter words, Thie way have been
beeause the absclute mmber of errors was aiready very low, with
a median of 16.5 ervors to learn 12 nonsense-syllable pairs,

In any case, meaningful material seems to benefit less than none
pense material from the combined mode of presentation,

With auditory presenﬁamon familiar material is learned
mach faster than high promunciability nonsense syllables, Visual
presentation shows less improvement from high promuneiability



syllables to three-letter wordsj and the rate of learning words

by visual presentation is not signifieantly different from awditory
presentations The curves obtained for visual snd auditory pre-
sentation showm in Fig. 2 are remarkably similar to the theorete
ical curves generated by Underwood and Schulz (1960) to show the
relationship between pronunciability and frequency. These curves
show very little inerease in frequency from O to sbout 50%
association value, while at the same time promunciability increased
rapidly over the same range of association values Then promncie
ability increased little from 50% to 100% association value

while frequency increased rapidly, the two curves ending at the
sape place. Their curve for frequency corresponds to the curve
obtained for suditory presentation, This might be what would be
expected if auditory presentation cancels out the promunciation
factor in verbal learning, leaving the frequency factor as the
major determinant of ease of learning. It would be neceaggary

to assume, as Underwood and Schulz do, that frequency and pro=
munciability are the major factors governing ease of learning;

but their studies do seem to support this,



APPENDIX A

HISTORICAL BACKGROUND

Underwood and Schulw (1960) report six experimen
hich they correlate prommnciability with ease of learning trigrams.
A high correlation was always fr:%mrig In their concluding chapter
they nobe that these correlations ranged from 76 to 87 and pro-
diotive acouracy for individuals was quite high. Prommciability

was better than frequency as s predictor of lesrning in every casc.
All thig in spite of the facht that they started cut by saying that
prommeiability ie barren of theoretical potential and only a
special case of response integration resulting from frequencys

Thelr promuncisbility velues were obtained by having
18 Sz soale 178 different throe-letter comblnations on a Gepoint
scale. One hundred of these three-letter combinations were CVC
nonsense syilables which had bsen scaled by Noble, Stockwell, and
Prysr (1957).

In thelr review of the literature from 1894 through 1949
compaving visual and auditory presentatdion, Day and Beach (1950)
affer as thelr first conclusion that "a combined visual and auditory
presemtation of material leads to more efficient gomprehension
than tho presentation of sither auditory or visual material alonc.”
They point out that their conclusions are based on the results

15
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found most often in the studies they reviewed, and these results
are by no means unanimous. For example, O'Brien (1921) found ne one
of 12 modes of presentation to be consistently superier to any
other. Kemsies {1900) found either visual or audibory presentation
to be superior to a combined presentation; while Hemmon (1912)
found auditéw presentation to z;g A‘sligmlyﬂmp@ior t{? e@a&a:;md
presentation a.g;s;@ mich betber than visial presﬁnﬁat@aﬁg He states
that tha'&e results agree with those of Pnhlmaﬂn {3.966} for combined
;meaentatien, al&h@ugﬁ Pchlmm found vim:{ presentation more’ /
effective thm auditory - pmsemation fnr mnsam syllablea, as
did Whiteman (1896)s Von Syble (1909} wag orie of the first to
report an advantage for the eombmd /presem.amenf method. later,
Koch (1930) also found the combined method bast, but consistently
bett«ar than visusl presentation mly‘ after i"ive or six trials. In
tm.s, well controlled experiment the responses mm recorded as to
speed and accuracy. Similar "'reau:*,ts m;é'\'aﬁg?ined by Loveless
{(1958) for a va.gilama tzbs% Ez;cis;‘xex wf&\ﬁaﬁr\h {1961) also
found aﬁ.mlmouﬁ pignals on anﬁ:a.mry and v;waal displays te @Wx
the best m:;tml performancey and an;:tgar recent study by
Gerjuoy (1961) supports the gn;;arigrity of the comblned method
for iwm nonsense aym&%m

Mowbray and Gebhard (1956) were so impressed with the
evidence favoring combined presentation thet they state in their
review of the subject that "In all caces, optimum comprehension and
retention of verbal material results from combined visual and sural

presentation of i’ffm same test.Y
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sy and Deach (1950) conclude that Ymeaningful
snterial 18 zove sfficlently presented awrally, vhereas ,
and unfandllar materisl is more efficiently presented visually.
However, they aleo atate that the “greoter the intelligence level
or reading ability of the recoiver the relatively merve effestive
is a visual presontebion. These conslusions again reprosent the
most frequently found resulis. :
presentation best for familisr meaningful ma%wml* as did Henmon
{1912). Coldstein (1940) slso found an sdvantage for auditery
presentation that was greater for the less intellipent and for the
slows readerss However, Krawiec (1946) found the visnal method
 thraselottor nouns os woll a8 nonsense ﬁyalabws,

The reaults of vigllanes shudies have shewn that Sg

maistently better on sither visusl or anditory signals

{Buckner snd Molirath; 1961). Howsver, & pocent study by HeGrath
{1962) shows that this differcnce in eigml detectability is not
due to o preference for one sensory modality over the other. The
§ responds to the most easily detected signal st the momenb. A4S
Day and Beach (1950) and Henneman and Long (195L) point out, the

ority of one modo of presentation over the other depende
upon the particular circumstences under which the comparison is
mades The previously cited studies Scem to predist little if any
difference in ease of learni o s vigual and suditory ;
tion of familiar aaterisl if it is equally well perceived by both
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lists of Trigrams Learned Under Each Presentation Method

Low High iar
Prmtﬁﬁe ﬁ‘m&iabiliw %@mﬂnﬁi&bﬁi&iﬁy Word

Range of
Pronunciability
Value

Promumnciability

Value

Range of
Asseciation
Yalue (%)

Hean
Apsociation
Value (%)

ROC = GaW

KIV = TOZ
HEG ~ SUL
CES - PID

3033, 86

3#35

22 = 9

53@, 5

ZAV = LIR
JUX = VOZ
NIQ « XAT
GUD - 20J
CAK « WUQ
XOL - GIH
RAJ » NUW
WIH - QAD
VUF = YOX
YIR = BUV

14'0 g"éqg

3 =80

31,67

19

DAL = BOY
COM - REC
BUT - DIR
FAC = VOL
PIM = SUD
VAD - LOX
5L - PUS
HOB « FET
KIX = CUB
S0G = ZIN
LAR = MOP
TIS = HUM

1c8+2,9

2040

81.67

BAY « DEN

WIG - NOD
FUN » JAM
FET = GIN
COW - RUM
NAP - BEG
RIB = SON
HUT « LAB
MEN « KIT
DOG - MUD
GAS = WEB
ZIP = FOR

100

100
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APPERDIX D

This study ¢id not find the expocted increase in lesrning
rate with increased gage of promunciation when t;ha auditory wethed
aof mamﬁa%wa was used. One possible awlieatim of tmm reﬁmlm
would be in other 1 sarning experdments ualng nonsense m&iablﬁm
When difforent lists ﬁi’ aym&% of equal ﬁifﬁmlty are desired
they should be mmw by the suditery mﬂw«:{g In t}z:;s way the
differences in Qifficulty of promunciation would be eleminated.

mnciation heg been shown to be an important factor in verbal
learning snd it veries for syllsbles in the same range of assoclation
value. Therefore, if the promunciation factor is eleminated by
suditory presentation sssocistion value should be & better basis
for equating syllables.
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