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ABSTRACT

The purpose of this study was to investigate the
strategy of allowirg a student to choose the sensory channel in which
he learns most efficiently and to determine i€ this choice results in
increased learning rates. It was hypothesized that allowing a student
to learn in channels of his choice would result in higher learning
rates than when he was learning in modes not of his choice.
Three-hundred students enrolled in an introductory educational
psychology course at a state supported university in West Virginia
during the second semester, 1971-72, wvere selected for this study.
Findings indicated that a student has a preference for learning in a
sensory input channel; that a student knows in which sensory channel
he learns most efficiently; and that allowing a student to learn in
the sensory channel in which he thinks he learns most efficiently
results in significantly higher learning rates than in channels
unlike his choice. (Author/RB)
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The purvose ol this study was to investigate the strategy of
allowing a student to chcose the sensory channel in which he learns
most efficiently and to determine if this choice resulted in increased
learning rates.

The data indicate the following: (1) that a student has a
preference for learring in a sensory input channel; (2) that a student
knows in which sensory channel he learns most efficiently; and (3)
that allowing a stucent to learn in the sensory channel in which he
thinks he learns irost efficiently resvlts in significantly higher
learning rates than in channels unlike his choice.
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Introduction

The channel prefersnce literature states that if a learner is placed
in optimal sensory contact with instructional material, then he learns at
his maximum rate oi speed. This implies that the key to making learning
effective is to match instructional methods to the optimal learning style
of the individual. Therefore, the vroblem facing educational researchers
is one of determining which instructional approach is optimal for a partic-
ular learning styie.

Most investigators who have studied this aptitude~treatment relationship
have used aptitude tests to identify the learning style of the individual.
This kind of prefersnce identification strategy hus led these researchers to
conclude that the learning style of the individual cannot be measured with
the instruments that are now available. '

In order to avoid th2 lag between measurement and theory, it is necessary
to operationally define channel preference as a dominant learning style
througsh which a siwient masters information at acrelerated learning rates and
secondly, conceptualize a strategy of asking a student to chcose the instruc-
tional mode that would allow him to learn most efficiently. This stratery
may provide a usetul interim apuroach of matching a learner's optimal sensory
preference channel with an instructional mode. This position assumes that ‘
a student has a preference for learning in one sensory channel and/or channels,
that a student knows in which sensory channel he learns most efficiently,
. and that his selection of an ontlral channel will result in greater learning
efficiency.

,'/,

ngothesis

Specifically, it vas hypothesized that allowing a student to learn in
channels of his choice will result in higher learning rates than when he is
learning in modes not oif his choice.

This hypothesis assumes that 1f the learners dominant sensory channel
can be identified and information presented through this channel, then the
learner will either gain wore information in the same amount of time or
learn the same amount of information in shorter amounts of time. In either
case, the dependent variables rate, gain divided by time, would identify

the differences.
&

Metheds

Sampling procedure. An entire population of three hundred students
enrolled in an introductory educational psychology course at a state supported
university i1n West Virginia during the second semester, 1971-72 was selected
for this study.
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The population was chosen for three basic reasons: (1) aptitude
as measured by ACT was normally distributed in the previous two vopulations
of students invelved in this instructional yprogram; (2) tuis population
has the largest N vossible that satisfies the requirement of the ds nnt
being aware of their involverment in a study and in addition, satisfies
the requirement of the 4s having come previnus experience with the
presentation mcdes used in this :esearch; and (3) the educational envir-
onment wis controlled so that time, gain, and rate were accurately
determinad. ’

The vopvlation was stratified by sax and randomly assigned to
. seven groups of eaual =size. One of the seven gruupe wes randomly assigned
as a cohntrol group.

Content. The ceontent used in this study is a three step program
¢alled Diagnestic, Formative, and Summative Evaluation. It is one pro-
gram in & measurem2ni unit that was taught in an individualized intro-
ductory education vrogram, '

Zach program hss four elements in its linear model; (1) question
frames that are in short essay or mmltiovle choice formats; (2) suvnort
frames that offer additional explanation for adjoining frames; (3) word
summary frames with color cues; and (4) content that is presented in par-
agraph form. A program is intrcduced with a review of pre-test questions
that are followed by frames that explain the answers. Content is pre-
gented in paragraph form at this peint. The program corncludes with a
gseries of linzar frames that review the new content. These linear frames
are made up of the four elements previously discussed.

These materials are svecifically designed to change student
behaviors at the knowledge, comprehension and application levels of the
cognitive domain. In addition to being described in terms of lower
cognitive skills in Bloom's Taxonony, these materials may be described as
having low levels of abstraction, i.e. the material is easy to understand
and has a practicsl rather than a theoretical orientation.

Instructional media. It was the intent in the preparation of
material to take cne comnound-complex message and transmit that message
through diffcrent communication channels and at the same time maintain
message equivalency. Since the message characteristics required pictorial
capability and color capability if equivalency across communication channels
was to be maintained, media was chosen that would demonstrate each capability.

ERIC

Aruitoxt provided by Eic:
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The media chosen for the task were the printed page and slide-tapes.
Bach contributes characteristics that allow communication i different
channels and, at the same time, demonstrates both pictorial and colonr
capability. In addition, both are being used extensively in self-instruc-
tional programs in general and specifically in teacher education programs.

The following three by three matrix may be helpful in concepntuzl-
izing the orerational differences that a student must demonstrate ir
he is to master a message when using an instimctional wedium. The rotrix
is characterized by coluins that represent content elements and the rows
represent instrictional media. The cells contain the student behaviors.

CONT EidT FRAMEDS QUSSTTION FRAMES
BY oF AND
. PARAGRAFRH £XPIANATION WORD SUMMARIFES FRAMa
PRINT RGAD READ READ
3LIDL-TAPE LISTEN LISTER LISTEN & VIEd
CCHMBINATICL READ LISTEN o READ

mach medium coantrols the manner in which the message is transmittecd
and, at the =ame time, does not alter the message. For example, one ray
only learn in a visual channel in the print medium; one learns primarily
in an auditory channel in the slide~tape medium; and one may lesrn in both
an auaitory and a visual channel in the combination mecium.

Collection of dats. A modality choice guestionnaire was administered
to the subje:ts during the pre-treatment period. The subjects ranked the
three presentation modes into first choice, second choice, and third choice.

The participants also responded to paper and pencil criterion
tests made up of twenty, four and five alternative, multirleée choice
guestions. These tests were designed t» measure acquisition of inform-
ation acquired as a result of the treatments.

Process design. A rotation design was used to process students
through three experimental treatments. The design was made up of seven
randomly assembled groups, one of which was randomly selected as a control.
The six exverimental groups were processed through the content in different
choice sequences. This particular design was chosen for several reasons :
First, protection was needed for the confounding effect of choice ordering.
It may well be that students receiving first choices first will do better
across modes than those students receiving first choices last. Secondly,
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it may well be that the content accounts for any difference detected
rather than choice; this needs analysis. And finally, protection was
needed for the interaction of groups and content. The rotation design
gives protection in each case and therefore pgives the qesign maximum
internal validity.

In presenting this rotation design, a uniform code and graphic
presentation will be used to aid the reader. 1In reviewing the design oue
should note the sequences of treatments and observations that each group
experiences and the duplication of design for both the control and treat-
ment groupse.

The design is as follows:
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CODE:

Xl = reading mode P1 = P2 = P3 = placebo

X2 = rlide-tape mode -=—= = thirty day waiting period

X3 = slide-tape-reading mode Column A = diagnostic testing period

x123F = First choice Column B = formative testing unit

XlZBS = Second choice : Column C = summative testing unit

x123f = Third choice OCl = pre choice

0 = observation OC2 = post choice

. R = random assignment Op = Davis Reading Test




Statistical desipn. A two-way analysis of covariance with
interaction adjusting for vre-test score was used to test the null
hypothesis. The analysis of covariance matrix was a three by three
design with colurmns designated as first, second, and third choice
and row designations as reading, slide~tape, and slide-tape reading
modes of instruction. An F-test was used for the purpose of analysis.
A multiple compariscn test was used to determine which population means
fail to be significantly different. The alpha was set at .05 level.

Analysis of Data

Student choice of an instructional mode had a significant effect
on rate during the {irst exposure to the content. These differences
were signifisant by cheice after adjusting for pre-test score ( F = 0.Ch6ESR,
I ratio 3.C%7 ) in a desipgn that compared each student with himself across
modes. No significant differences were detected with the dependent variable
total rate. The significant data is shown in Table 1 and Table 11. The
choice means across modes are graphically represented in Figure 1.

When a Duncan's Multiple Comparison Test was used to identify
differences at the .05 alpha level, it was determined that first choice
resulted in significantly higher first learning rates than either second
or third choices.

The reader may note from Figure 2 that within channels, first
choices generally hag highar learning rates during the first exposure
to content than either second or third choices.

An analysig of auditory subjects. Data presented in Figure 2
shows that first learning rate in choice one in the slide-tape mode is
similar in quantity to third choice in the reading mode. When all the
possible second and third choice alternative combinations of the fifty-
three students who selected the auditory mode as choice one were ex-
amined and compared, it was found that the mean first choice first learning
rates in the auditory mode were not different from the third choice mean
first learning rates in the reading mode. 1In addition, Figure 3 indicates
that fifteen of these students were clearly auditory in learning style,
i.e. they perfcrmed significantly better in an auditory mode than in
other communicaticn modes. This would imply that even though the mean
observations in the reading mode are higher across all students, sub-
populations of auditory subjects who selected the auditory mode as first
choice have higher learning rates in this auditory mode.




TABLE I

ANALYSIS OF CCOVARLANC: TaBLin FOR FIRST LEARNING RATw BY STUDENT
CHOLCK #HeN ADJUSTED FOR PRi~T3T SCORE

Source DF sum of 3quares MS F Prob. F
Mode 2 1.1079 0.55 14,66 0.0001
Thoice 2 0.2302 0.1 3.0  0.0468
‘ode *Choice - % 0.157h 0.03 1.04 0.03855
Fre-test (reg.) 1 5.2551 5.25 139,09 0.C001
Error 52k 19.7975 0.71

Total 533 26.202 0.03

TABLE I '

ADJUSTED MEANS OF ANALYSIS OF COVARIANCE FOR FIRST LEARNING RATE
BY STUDENT CHOICE WHEN ADJUSTED FOR PRE-TEST

First Second Third
Choice Choice Choice
0.2698 0.2382 0.2475

(C.26h7)* (0.2461) (0.2446)

* 3ignificant at 0.0468 *( ) indicates adjusted means
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The influence of instructional mode on learning ef(‘u‘lencv.
These data w=re 1n~1/ "2d Lo deternmine ii the diffearences renorted are
due to the influence of choice or to the influence of modality.

There were significant differences by mode after analysis of
covariance with adjustment for pre-test score, for the dependent var-
jables first time ( P = 0.COC1, F ratio 12.73 ), first rate ( P = 0.0001,
F ratio 14.26 ) and first gain ( P = 0.C435, F ratio 3.12).

The analysis of covariance means are illustrated in Table IIT.
The data shows that the reading mode is superior in terms of time and rate.

TABLE IIT

F Al 3 CCVARTANCE FOR INSTRUCTTIONAL MODE WHEN
Mr,.!\S 'lu BY LZAENING ErrICIZNCY WITH PRE-TEST AS A COVARIANCE

First First First
Mode Gain Time Rate
Reading 6.752% 28.4438 .3023
(6.8705)* (28.5846) **= (.3063) ***
Slide-Tape . 6.932 | 35.8315 7331
(6.9442)* (35.8460) (.2333)
Combination 6.5955 33.5169 : 2199
(6.4661) (33.3615) (.2158)
*  Significant at 0.0435 ( ) indicates adjusted means

** Significant at G.0C13

*¥* Significant at 0.00Cl

When these data were analyzed with a Duncan's Multiple Comparison
Test at .05 alpha, the reading mogde was detected as having significantly
greater learning efficiency when measured witn the dependent variables
time and rate. The Duncan identified the mean gain in the slide-tape
presentation as greater than the mean gain in the combination presentation
but not different from the reading mode.

11
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Data in Table IV shows that Tirst choice has fewer students in
the mode with highest learning efficiency across students and more
etudent:, in the inode with the lowest learning ef{flciency scroas studentas
than either second cholce or third choine, Therefeore, choice and not
mode account for the differences detected in this study.

TABLE IV

NUMBER OF STUDENTS IN EACH CELL BY CHOICE BY MODE

b pm—

Fiust Second Third
Choice Choice Choice_
Reading 31 48 a9 " 178
(.3372) (.3466) (.2770) (.3053)
Slide~tape sS4 7" Sh 178
(.2549) ( ~71) (.2249) (.2334)
Combination 93 60 25 178
(.25ﬁ§) (.1875) (.1589) (.2156)
) i
178 178 178
(.2647) (.2461) (.2446)

Choice orderins. Choice ordering wésénot significantly related
to learning efficiency. The sequence first-second-third, first-third-second,
second-third-first, second-first-third, third+first-second, and third-second-
first were not significantly related to the dependent variables. :

Results

o

The analysis of data resulted in the following conceptualized
relationships between the variables choice and learning efficiency:
(1) across modalities, students who were allowed to learr in channels of
their choice have a significantly higher learning rate during the first
exposure to content than when learning in modes not of their choice (P = 0.0468);
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(2) within mndes, first choices generally had higher learning rates durinr
the first exposure to the content than second or third choi:we.; (3) across
all students, the linear prcgram with illustrations reading moi~ sas more
efficient in terms of time and rate with the content used in thin study than
were the slide-tape «nd combination mode; (4) the order in which choilces
were experienced did not affect learning efficiency.

Discussion

In the past, practitioners who have attempted to look at learning
efficieney in preferred modes in contrast with modes unlike that chosen
have used criterion scores and in some cases gain as dependent variables.
This study differed from previous studies in that rate was used as a dependent
variable. One must keev in mind that if aptitude is a measure of learning
time to reach criterion then time will vary and not the criterion score.
Since rate, gain divided by time, will detect subtle changes in both gain and
time then rate is more appropriate as a dependent variable in studies that
deal with aptitude-treatment interactions. The findings of this study support
this position.

In this study two measures of rate were calculated. The first rate
variable represented hoth the gain calculated by subtracting the pre-test
from the first post-test and the time a student spent interacting with the
materials before the first post-test. This rate variable was identified
as first rate. '

Total rate represented the time and gain accumulated in the recycles
after the first post-test added to the time and gain accumulated befor: the
first post-test.

Differences by choice were detected at the .05 level for the first
rate and not for total rate. The reason differences were not detectea
with the dependent variable total rate may be due to step size rather than
channel yreference. For example, if step size is optimal for a student then
that student will master the material. If any step size is inappropriate
for a student then that student will not master the material on his initial
exposure nor on any later exposures. It would follow then that regardless
of the number of iimes recycled or the preference for the communication
mode, step size would have a limiting effect on additional gains and would
tend to wash out differences that may have existed by choive when measured
with the dependent variable total rate. This may account for the no difference
finding.
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It is the genersl conclusion that the rensults of this study give
evidence in support of its assumptions and of its major contention,

In regard to the assumptions that a student has a preference for
learning in one sensory imput channel and/or combinations of channels,
this study is supprortive with the results that indicate individuals differ
in learning rate by channel and there is no one best channel and/or
modality for all students. This conclusion also supports the mastery
position that studnts ineed to be put into sensory contact with an instructional
modality if learning efficiency is to be operationalized.

In regard to the second assumption that a student knows in which
sensory channel he learns nost efficiently, this study is supportive with
results that indicate students have insight into their optimal channel
preference and use this insight when making channel and/or modality selections.

A third assumption and major contention of this research is a logical
extention of the firat two. If a student has a preference for learning a
sensory input channel and he knows in which sensory channel h2 learns most
efficiently, then it would follow that putting that student into sensory
contact with his selected modality would result in greater learning efficiency.
In regard to this assumption, this study is supportive with data that clearly
show that lecrning in a2 modality that a student perceives and selects as
optimal results in significantly higher learning rates during the first

‘exposure to the material than when learning in modes unlike his choice.
This study did not detect rate differences by choice for total exposure to
the content.

The implication of these findings is that in similar populations
of students vhere aprtitude as measured by reading scores and ACT scores
are normally distributed, where the content is low in abstraction .and at
the knowledge and comprehension level in Bloom's Taxonomy, and where the
modalities are auditory, visual,'and a combination of auditory and visual,
learning rate can be accelerated during the first exposure to content if
institutions develop instructional vrograms that provide modality altern-
atives that allow students to select the alternative that enables them to
learn most efficientiy.

Recommendations

The following recommendation seems warranted in the light of the
findings of this study. Since accelerating the rate at which people learn
is highly desirable, it is recommended that institutions deveiop instructional
programs that provide modality alternatives that consist of auditory, visual,
and auditory-visual formats and allow students.to choose the alternative
that allows them to learn most efficiently.
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