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Advisor Usein CBT 2
Abstr act

Fifty-ei ght Education graduate students took a forty-m nute
conput er - based instructional nodule on introductory statistics
wth a built-in solicited guidance nmechani sm Subjects were
random y assigned to prograns that used one of four types of

advi senent: on-screen digitized video of a human advi sor, on-
screen text-based advisor, pull-down digitized video of a human
advi sor, or pull-down text-based advisor. Results indicated that
The on-screen vi deo-based advi sor condition resulted in higher
advi sor use than both the text-based and vi deo-based pul |l - down
advi sor conditions. Advisor use was significantly correlated with
performance during instruction, to time spent during instruction,
and to tel evision hours watched per week, but not with retention
scores. Two nonsignificant, but inviting, findings were that the
vi deo- based on-screen advisors were used twi ce as nuch as text-
based on-screen advisors and active |learners used advi senent
three tines as often as passive | earners.
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One of the nore interesting practical questions involving the use
of multinmedia for instructional purposes concerns the best way to
"coach" a student who needs additional help in understandi ng
conpl ex concepts. It is suggested by sone researchers (e.g.,
Smth, 1992) that this coaching (or advisenent) acts as an

i nternedi ate point between generative and suppl antive
instruction. This study investigated the use of an on-line

advi sor to assist students in learning statistical concepts via
conput er - based instruction

The use of advisenent in conputer-nedi ated | essons has been wel |
supported since mcroconputers first came into use. Studies in
the early 80s by Tennyson and his associ ates (Johansen &
Tennyson, 1983; Tennyson, 1980; Tennyson & Buttrey, 1980) found
t hat desi gni ng conput er-based | essons using | earner control with
advi senent i ncreased performance when conpared to | essons
designed with either adaptive (program control or |earner
control w thout advisenent. In nbst cases, perfornance increase
was acconpani ed by a decrease in total instructional tinme
conpared to adaptive control nethods (Gay, 1988; Tennyson,
1980, 1981). Although sone advi senent strategi es have been shown
to be effective, getting students to use advi senent has been
probl ematic. Gay and Mazur, for exanple, presented data that a

t ext - based, on-line advisor was not used very often (1993, p.
50). In the sense that an advisor "cues" the |earner regarding

i nportant issues during instruction, the placenent and ease of
use of the advisor is an inportant concern.

There are various types of advisors available in technol ogy-based
instructional environnments. These include and programdirected
systens whi ch may be gui ded by theoretical bases or probabilities
and “intelligent” systens which track the | earners navi gational
patterns and provide rel evant chunks of information based on
their on-task maneuvers. Likew se, there are |earner-controlled
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advi sers or guidance systens that are activated only upon the
request of the user. Learners use advisors of both types for

gui dance about content issues or program navigation. A few
authors (e.qg., Zellerman, Sal onon, d oberson, & G von, 1991) have
al so di stingui shed between unsolicited gui dance (assi stance nade
avai lable to or inposed on |earners w thout request) and
solicited guidance (assistance nade available to | earners only at
their request). In essence, these approaches may be consi dered
deductive or inductive respectively. A possible exception would
be abductive or semiotic advisors set in a |earning environnment
having attributes simlar to a detective nystery or a diagnostic
case study.

The limted nunber of programs that enploy an advisor or coach
frequently present the information in text. Wth nore recent

t echnol ogi cal advances, use of audio and vi deo advi sors have
becone viable alternatives to text. Research concerning the use
of video and audi o advi sors, however, has been |imted or has had
[imted generalizability (Austin, 1994). In addition, although
sone attenpts have been nmade to categorize the various categories
of advisenent in nultinmedia, a systematic typol ogy of advi senent
has not been constructed. For instance, Santiago and Ckey (1992)
have established three categories of advisenent: adaptive,

eval uative, and directive. None of these categories, however, fit
t he advi senent strategy used in several comercially-available
instructional rnultinedia prograns. For exanple, popular

i nstructional CD ROM program Shoot Video Like a Pro (1995),

i ncludes tal king head "experts"” to provide learners wwth tips to
inprove their enmerging skills. The experts in this software are
built into the canera-like interface, occupy a conspi cuous

| ocation on the screen, are both male and female, and conme froma
vari ety of ethnic backgrounds. Essentially, these advisors
“coach” by explaining a different perspective than the main fl ow
of the programrather than adapting to, directing, or evaluating
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the | earner’s perfornance.

Prograns using video coaches fit well into a nodel for hunman-
conputer interaction proposed by Streitz (1988). In Streitz's
nodel the learner is confronted with an interaction problem which
requires the learner, as a user, to build a representation of the
tutoring system In addition to the "learner"” and the "system"”

t he nodel proposes a problem nedi ator and a human tutor. The
human tutor reflects the fact that a person often does not |earn
strictly on his or her owmn initiative but because a person (boss,
teacher, friend, etc.) proposes a learning path or alternate

expl anations. According to Streitz, this person functions as a
probl em nedi at or who makes suggesti ons or asks questions about
speci fic content donains.

From anot her perspective, the video advisor functions as what the
fil mmaker Luis Bunuel refers to as the "explicador" (Bunuel,

1985; Pl owran, 1994). During the early period of the cinema in
Bunuel 's native Saragossa, explicadors were used to explain the
action of the novie to the audi ence and gui de i nexperienced

novi egoers from scene to scene. In our tinme, the explicador is
confined to a rectangul ar i mage of the nmedi um cl oseup tel evision
i mage. Video advisors are a netaphor we can understand and
accept. Television has trained us to do so. This understanding is
what sem oticians such as Sol onon (1988) refer to as our

"comunal sense."

Educati onal research and theory regarding the use of video in
conput er - based environnents is still in an early stage and, as
with many other topics, the literature is inconclusive. In a
study of inferencing strategies used by fifth grade students,
Neuman (1992) found that both text and video elicited simlar

i nferencing strategi es. Conversely, Sinonson, et al. (1985) found
that realistic nmessages, such as those in video i nages, have a
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positive effect on |earner attitudes in the direction of the

i ntended nessage. A study by Barba and Arnstrong (1992)
suggested that |ow verbal students treated with interactive video
performed statistically better than | ow verbal treated w thout
the interactive video conponent. Kosma (1991), however, cautions
that novices are nore likely to fail at conprehendi ng portions of
vi deo because their pace of processing information may be sl ower
than the pace of the presentation of the video information.

WI1l learners actively seek out information required for

know edge or skill devel opnment? A science-related study using
under gr aduat es conducted by Lee and Lehman (1993) found that
instructional cues (hints to view enbedded information) proved
beneficial to subjects classified as passive | earners and those
classified as neutral (neither active nor passive). Active

| earners, by contrast, were unaffected by unsolicited
instructional cues. Lee and Lehman al so found that passive and
neutral undergraduate | earners who used the hypernedi a program
with instructional cues perfornmed better than their counterparts
who used the program w t hout cues.

G ven the assunption that an advisor is beneficial, where should
it be located? At |east for western cultures, research in both
page design and screen design generally concurs that the left
hal f of the screen or page has a strong influence on reader
attention (Duin, 1988; N ekanp, 1981). Left placenent has al so
been found to speed retrieval and inprove readability (Hartley &
Burnhill, 1976). It would make sense, therefore, to place an
advi sor (of whatever nodality) on the left-side of the screen to
maximze its effectiveness. At the sanme tine, nost researchers
and interface designers agree that a conputer screen should be

| ess crowded even than its printed counterpart. Past research
findings have nmaintained that text legibility is reduced on
conputer screens conpared to printed materials (Kruk & Miter
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1984; Reubens & Krull, 1985). Although sone of these research
findings may have been confounded by conparing | owresol ution

di splays to high-quality print (Bender, Crespo, Kennedy, &

Cakl ey, 1987; (Oborne & Holton, 1988), the dynam c nature of
conputer materials unquestionably inposes additional needs for
parts of the screen to be dedicated to non-content materials
(e.g., navigation bars). In other words, space is at a premumin
conput er - based materi al s.

Commerci al applications software has responded overwhelmngly to
the inherent space limtations of conputer screens by the use of
pul | -down nmenus and conmands. User-controlled nmenu bars are
present in literally thousands of applications including those
used nost comonly such as word-processi ng prograns. Educati onal
research on the use of pull-down nenus, however, is |imted. One
study by Schuerman and Peck (1991) suggests that the use of pull-
down nenus does not encourage |learners to randomy access

i nstructional conponents. Bolton and Peck (1991) found that

| earners, when presented with a single content screen, have a
strong tendency to select itens in the order listed in the nenu.

Research Desi gn

The purpose of this study was to explore the |ocation of an
advi sor in the conputer environnment and the nodality of the
advi senment mechani smin a conputer-based nodul e. | ndependent
vari abl es were the placenent of the advisor (pull-down nenu
access to the advisor vs. an on-screen access) and the nodality
of the advisor (digitized video of a human advi sor vs. a text-
based advi sor).

Dependent vari ables were the nunber of times the |earner chose to
use the advisor, retention test scores, and performance on
practice itens. Students' scores on the Conputer Anxiety Ratings
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Scale (MIler & Rainer, 1995) were used as a covariate. Tine
spent in instruction and |earning style based on Lee & Lehnman's
Passive Active Learning Scale (1993) was collected for planned
post - hoc anal yses.

Qur expectations were:

* The on-screen conditions would result in nore frequent advisor
use than the pull-down conditions.

* The video advi sor would be used nore frequently than the text
advi sor.

* Using an advi sor woul d be positively correlated with
performance during instruction and on the retention test.

* Learners who were classified as "passive" on the pals

i nstrunment woul d use advi senent |ess than those classified as
"active" in the pull-down conditions, but that this difference
woul d decrease or be elimnated in the on-screen conditions.

Met hod

Subj ects were 43 femal es and 15 nmal es aged 21 through 57 years,
with an average age of 35. Subjects were drawn fromthree
graduat e educati onal research survey courses and one graduate
psychol ogi cal principles of |earning course at a southeastern
uni versity. Subjects had attended an average of 3.2 conputer-
related classes, had 4.9 years of conputer experience, and

wat ched tel evision 11.3 hours per week. Subjects were randomy
assigned to one of the four experinental conditions.

Materi al s

A forty-mnute instructional nodule on statistics was devel oped
usi ng Macronedi a Aut horware. The | esson covered sanpling

di stributions, hypothesis testing, and type | and Il errors. The
instruction enployed a "rul e-exanpl e-practice" format, and

i ncorporated col or, graphics, text, sound, and feedback. Based on
the subject's assignnent, advisenent (solicited guidance) for
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each of the 25 practice itens was avail able either as video or

text and coul d be accessed either on-screen or via a pull-down
menu. In the video conditions, a male and fenmal e alternated as

t he advisor. The program was reviewed for content accuracy by two
experi enced educational researchers and was formatively

eval uated. Screen shots of the four advisor conditions are shown
in Figures 1 and 2.

Figure 1. Screen shot of the pulldown interface for both text and
vi deo condi ti ons.

Figure 2. Screen shots of the two on-screen conditions: text and

vi deo.

I nstrument s
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Student performance on practice itens, tinme, and advisor use
during instruction was tracked by the conputer program

Retenti on was assessed by neans of an 18-item del ayed posttest
based on the content objectives for the statistical nodule. Itens
were validated by a content expert and were consi dered
appropriate for the study. This nultiple choice instrunent had a
Cronbach al pha score of .68 and a Guttman split-half reliability
of .79.

Conmput er anxi ety was neasured by the 7-item Conputer Anxiety
Rati ng Scal e (CARS) devel oped by MIler and Rainer (1995) from
the original 19-item scal e devel oped by Hei nssen, d ass, and
Kni ght (1987; see also Chu & Spires, 1991). This scal e has been
shown to reliably neasure high and | ow anxi ety constructs, with
Cronbach al pha scores of .82 and .73 respectively.

Passi ve/ Active | earning style was neasured by the 31-item Likert-
type Passive Active Learning Scal e (PALS) devel oped by Lee and
Lehman (1993). Sonme of the itenms in the PALS scal e were adapted
fromthe deep processing and el aborative processing scales of the
| nventory and Learning Processes (Schneck, Ribich, & Ramanai ah,
1977). According to Lee and Lehman:

Active learners were expected to actively select information on
their owm and denonstrate curiosity, initiative, and w de focus,
anong ot her |earning characteristics. Passive |earners were
expected to select only information overtly provided and
denonstrate indifference, dependence, and narrow focus, anong

ot her learning characteristics (1993, p. 28). This scal e has
been shown to reliably neasure the passive/active |earning
construct, with a Cronbach al pha score of .81.

Pr ocedur e
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A variety of denographic data including age, gender, conputer

cl asses attended, conputer experience, TV hours watched per week,
and graduate cl asses taken were collected prior to the
instruction. At the sane tinme, subjects conpleted the CARS

anxi ety neasure. Subjects were randomy assigned to one the four
treatment groups. The instructional materials were delivered
during regularly schedul ed class periods in a university conputer
| aborat ory equi pped with conputers, color nonitors, and
headphones. One week after instruction, the PALS instrunent and
the posttest were adm ni stered.

Resul ts

A one-way ANOVA indicated significant differences in advisor use
bet ween groups (F=3.385, p=.025). Because Levene’'s test for

equal ity of variance was significant, estimated margi nal neans,
whi ch are not affected by unequal variances, were used for post-
hoc anal ysis. The vi deo-based on-screen advi sor condition
resulted in higher advisor use (EMV5.25) than both the text-
based (EMVE. 866) and vi deo-based (EMV 1) pul |l -down advi sor
conditions, but not the text-based on-screen condition, although
it was used on average al nost twice as nmuch (EMV2. 384). Tabl es
1, 2, and 3 present these data in nore detail.

Tabl e 1. Mean advi sor use by condition.



Text Mean .8667
Hidden N 15
SD 3.0907
Median .0000
Video Mean 1.0000
Hidden N 14
SD 2.0755
Median .0000
Video Mean 5.2500
Obvious N 16
SD 6.1264
Median 3.0000
Text Mean 2.3846
Obvious N 13
SD 4.7529
Median .0000
Total Mean 2.4483
N 58
SD 4.6195
Median .0000

Tabl e 2. ANOVA of advi

Dependent Variable: ADVUSE

sor

use by condition.

Advisor Usein CBT

Type llI

Sum of Mean Noncent. Observed
Source Squares df Square F Sig. Parameter Power®

b

Corrected | o) 535 3| 64178 3.385 025 10.155 734
Model
Intercept 325.292 1 325.292 17.157 .000 17.157 .982
CONDITIO 192.535 3 64.178 3.385 .025 10.155 734
Error 1023.810 54 18.959
Total 1564.000 58
Corrected
Total 1216.345 57

a. Computed using alpha = .05
b. R Squared = .158 (Adjusted R Squared = .112)

12



Tabl e 3. Post-hoc tests of advi sor

Dependent Variable: ADVUSE

Advisor Usein CBT

use by condition.

95% Confidence
Mean Interval
(0] ) Difference Lower Upper
CONDITIO CONDITIO (1-J) Std. Error Sig. Bound Bound
Text Video
Hidden Hidden -.1333 1.618 .935 -4.565 4.299
Video
- * - - -
Obvious 4.3833 1.565 .007 8.670 | -9.72E-02
Text
Obvious -1.5179 1.650 .362 -6.037 3.001
Video Video
Hidden Obvious -4.2500* 1.593 .010 -8.614 114
Text
Obvious -1.3846 1.677 413 -5.978 3.209
Text 1333 1.618 935 4.299 4.565
Hidden ' : ' o :
Video Video
Obvious Hidden 4.2500* 1.593 .010 -114 8.614
Text
Obvious 2.8654 1.626 .084 -1.588 7.318
Text
Hidden 4.3833* 1.565 .007 |9.715E-02 8.670
Text Video
Obvious Hidden 1.3846 1.677 413 -3.209 5.978
Video
Obvious -2.8654 1.626 .084 -7.318 1.588
Text
Hidden 1.5179 1.650 .362 -3.001 6.037
Based on estimated marginal means
*. The mean difference is significant at the .05 level.
Thirty-five, or sixty-percent, of all

advi sor at all.

variable with this many zeros.

rate to begin with (i.e.,
frequently),
vari abl e,

the variable is positively skewed and bi - nodal .

peopl e do not seek or

Because advi sor

subj ects did not use the
There are no transformations avail able for a

13

use has a | ow base

makes it hard to detect a difference using inferenti al

W t hout very large sanple sizes.
not affected by skewed vari abl es,
detect differences.

For this reason,

Non- parametric statistics are
and may be nore likely to
non- paranetric statistics

use advi senent

and because of the |arge proportion of zeros in the

statistics
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were run to exam ne differences anong groups on advi sor use. The
results were identical to the paranetric results.

Because of the | arge nunber of zeros, the advi sor use vari able
was al so converted to a categorical variable and anal yzed via

chi -square analysis. Thirty-five scores of zero were recoded as
“none” for advisor use. The remaining 23 fell between 1 and 7,
and 12 and 17. These scores were recoded as “sone” advisor use. A
chi -square analysis was then run with condition and the new

advi sor use variable (see table 4). The analysis indicated a
significant deviation fromexpected values (p = .002). Analysis
of adjusted standardi zed residual s indicated that the text-based
pul | -down advi sor condition had nore zero scores than would be
expected by chance, and that the video-based on-screen advi sor
condition had fewer zero scores than woul d be expected by chance.

Tabl e 4. Chi-square anal ysis of re-coded advi sor use by
condi ti on.
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CONDITIO
Text Video Video Text
Hidden Hidden Obvious Obvious Total

ADVCAT2 none Count 13 11 4 7 35
Expected
Count 9.1 8.4 9.7 7.8 35.0
% within
AODVC AT2 37.1% 31.4% 11.4% 20.0% 100.0%
% within
COONDITIO 86.7% 78.6% 25.0% 53.8% 60.3%
% of Total 22.4% 19.0% 6.9% 12.1% 60.3%
Adjusted
Residual 2.4 1.6 -3.4 -5

some Count 2 3 12 6 23

Expected
Count 5.9 5.6 6.3 5.2 23.0
% within
AODVCATZ 8.7% 13.0% 52.2% 26.1% 100.0%
% within
COONDITIO 13.3% 21.4% 75.0% 46.2% 39.7%
% of Total 3.4% 5.2% 20.7% 10.3% 39.7%
Adjusted
Residual -2.4 -1.6 3.4 -5

Total Count 15 14 16 13 58
Expected
Count 15.0 14.0 16.0 13.0 58.0
% within
AODVC AT2 25.9% 24.1% 27.6% 22.4% 100.0%
% within

0, 0, 0, 0, 0,

CONDITIO 100.0% 100.0% 100.0% 100.0% 100.0%
% of Total 25.9% 24.1% 27.6% 22.4% 100.0%

Because of the nature of the advisor use variable, it may be nore
appropriate to | ook at descriptive statistics. Thirteen, or 37%
of those who never sel ected advisenent, were in the text pull down
condition. Eleven, or 31% were in the video pulldown condition;
seven, or 20% were in the text on-screen condition; and four, or
11% were in the video on-screen condition. In total, 68% of al

t hose who never sel ected advi senment were in the pul | down
condition. Tables 5, 6, 7, and 8 bel ow present these data in nore
detail.

Tabl e 5. Frequenci es of advisor use for text pulldown condition.



Frequency Percent

Valid .00 13 86.7

1.00 1 6.7

12.00 1 6.7

Total 15 100.0

Total 15 100.0
Tabl e 6. Frequenci es of advi sor

Frequency Percent

Valid .00 11 78.6

3.00 1 7.1

5.00 1 7.1

6.00 1 7.1

Total 14 100.0

Total 14 100.0
Tabl e 7. Frequenci es of advisor

Frequency Percent

Valid .00 7 53.8

1.00 2 15.4

3.00 2 15.4

6.00 1 7.7

17.00 1 7.7

Total 13 100.0

Total 13 100.0
Tabl e 8. Frequenci es of advisor

condi ti on.

Advisor Usein CBT 16

use for video pulldown condition.

use for text on-screen condition.

use for video on-screen
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Frequency Percent

Valid .00 4 25.0
1.00 2 125

2.00 1 6.3

3.00 3 18.8

4.00 1 6.3

7.00 1 6.3

14.00 2 125

15.00 1 6.3

17.00 1 6.3

Total 16 100.0

Total 16 100.0

The rel ation between advi sor use and performance was next

anal yzed. Pearson Product Mnent Correl ations indicated that

advi sor use was significantly related to performance during
instruction (.407, p<.01) to tinme spent during instruction (.432,
p <.01), and to television hours watched per week (.292, p <
.05). Anxiety and conputer classes were significantly rel ated
(.341, p < .05), as were performance during instruction and tine
spent during instruction (.427, p < .01) and performance during
instruction and notivation (.462, p < .01). Performance during
instruction was significantly related to posttest scores (.402, p
< .01) and to notivation (.27, p< .05). Television hours watched
was significantly related to conputer experience (.283, p < .05).
Table 9 presents these data in nore detail.

Table 9. Correlations of vari abl es.
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Correlations

Pearson Correlation
PERF. Reten-

ADV. CMP | CMP | DUR. PALS tion TV

USE | AGE [ANXTY.| CLS | EXP [ INST. |TIME | SCR Test HRS
ADVISOR
USE 1.000 .051 .003 | .013 | -.070 A407*4 .432* .042 -.049 .292*
AGE .051 | 1.000 -.050 | -.250 121 .235 | .467* .146 .035 .014
ANXIETY .003 | -.050 1.000 | .341*| .124 .022 | .073 176 -.096 | -.049
CMP_CLS .013 | -.250 .341*1.000 .282*| .111 (-.095 .099 .092 .022
CMP_EXP -.070 121 124 | .282*(1.000 | -.107 |-.004 | -.003 .109 .283*
PERF. DUR.
INST 407*4 .235 .022 | .111 | -.107 | 1.000 | .427*4 .029 402*4 192
TIME A432* 467 .073 | -.095 | -.004 427*4 1.00 .024 .065 .074
PALS_SCR .042 .146 176 | .099 | -.003 .029 | .024 | 1.000 -.146 | -.173
POSTTEST | -.049 .035 -.096 | .092 .109 .402*% .065 | -.146 1.000 144
TV_HOURS | .292*| .014 -.049 | .022 .283*| .192 | .074 | -.173 .144 | 1.000

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Inferential statistics were next run to examne the relationship
bet ween passive/active/neutral |earning style and advi sor use.
Active learners were defined as | earners who scored one-half
standard devi ati on above the mean PALS score; passive |earners
were defined as | earners who scored one-half standard devi ation
bel ow the nmean. Neutral |earners were defined as |earners who
scored between one-half standard deviation below to one-half
standard devi ati on above the nmean. Table 10 presents descriptive
statistics for passivel/active/neutral |earner by condition on
advi sor use. A 3 X 4 ANOVA indicated there were no significant

di ff erences.

The four advisenent conditions were then collapsed to yield a
variable with two |l evels: on-screen and pulldown. A 2 X 3 ANOVA
of passive/active/neutral |earners and pul | down/on-screen
condtions on advisor use was then run, and indicated that only

t he pul l down and on-screen conditions differed significantly. The
i nclusion of anxiety as a covariate yielded no different results.
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Active |l earners used advi senent alnost three tinmes as often as
passi ve | earners, but |ess than neutral |earners. Neutral

| earners used advi senent nore than 3.5 tinmes nore than passive
| earners, and 1.25 nore tinmes than active | earners (see table
10). As was indicated by the earlier ANOVA of

passi ve/ active/ neutral |earners by condition on advisor use,
these differences were not significant, although there were
several interesting findings.

Passive |l earners in the video on-screen condition used advi senent
16 times nore often than passive |learners in the text on-screen
condition. Passive learners in both the pulldown conditions never
sel ect ed advi senent.

Active learners in the video on-screen condition used advi senent
3 tinmes nore often than active learners in the text on-screen
condition and 28 tines nore often than active |learners in the

vi deo pull down condition. Active |learners in the video pul | down
condition did not select advisenent.

Neutral learners in the video on-screen condition used advi senment
al nost twice as often as neutral learners in the text on-screen
condition, 3.5 tines as often as neutral learners in the video
pul | down condition, and 2.5 tinmes as often as those in the text
pul | down condition. Table 10 presents these data in nore detail.
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Tabl e 10. Mean and standard devi ati ons of passive/active/neutral

| earner by condition on advisor use.

Std.

PAI__S CAT CONDITIO Mean Deviation
ADVUSE feczz\r/r?ers EJeLj(ITdown 1667 4082 6
\r;IL?IIedoown 0000 !
\éf-i?:reen 46667 |  6.5765 9
E)erz(-tscreen 15000 | 21213 2
Total 25556 | 5.0553 18
E:errll\;ers EJeLj(ITdown 0000 0000 4
ngEMNn .0000 .0000 5
\éf-i?:reen 55000 | 2.1213 2
Eﬁi;creen 3333 5774 3
Total 8571 |  2.0702 14
T::rtrrzlrs EJeLj(ITdown 24000 5.3666 5
giﬂfdoown 1.7500 | 2.5495 8
\éf-i?:reen 6.2000 |  7.1554 5
E)erz(-tscreen 3.3750 |  5.9025 8
Total 3.2308 | 5.1047 26
Total Lelj(lf doun 8667 3.0907 15
giﬂfdoown 1.0000 | 2.0755 14
\éf-i?:reen 52500 | 6.1264 16
E)erz(-tscreen 23846 |  4.7529 13
Total 24483 |  4.6195 58

Active learners also spent an average of nore than 5 m nutes

| onger

in the instruction than passive |earners.

An ANOVA of Tine

spent by PALS condition indicated that this difference was
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significant (F=3.525, p=.036). D fferences between neutral
| earners and passive or active |earners were not significant.

Descriptives

PALS CAT Statistic Std. Error
MINUTES Passive Mean 29.21 1.19

Learners Std. Deviation 444

Active Mean 34.44 1.19

Learners Std. Deviation 507

Neutral Mean 31.31 1.35

Learners Std. Deviation 6.90

Di scussi on

Advi senent perforns two inportant functions according to
Hannafin, et al. It can augnent or supplant netacognitive
processing. As an augnenting function, it can be used as a kind
of “second opinion.” As a supplanting resource, it can |essen the
cognitive burden associated with self-regulated |Iearning (1996,

p. 387; see also Hannafin, Hall, Land, & HIl, 1994). Al though

ot her researchers have suggested additional functions (e.g.,
Streitz, 1988), augnenting and suppl anting descri be well the
roles of all the types of advisors used in this study. O
consequence in the discussion of this study is the fact that the
advi senment, when it was used, was solicited by the | earner. \Were
unsolicited advi senent is deductive and designer-controll ed,
solicited advisenent is inductive and user-controlled. Thus al
the data collected in this study was in a natural context, based
on the choi ces nmade by users. That 35 of the 58 learners in this
study did not use advisenent at all, conmes as no real surprise.
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It does, however, nmake inferential analysis of the data a
difficult proposition. A colleague of ours |likened this study of
solicited advisors to an epi dem ol ogi cal study where the zeros
are often the nost common scores and very | arge nunbers of

subj ects are needed to use inferential statistics effectively (J.
Van Haneghan , personal conmunication, March 17, 1998). In
interpreting the findings of the present study, therefore, we
hope that readers will consider the trends conspicuous in the
descriptive statistics as well as the outcones of significance

t ests.

Qur first expectation, that the on-screen conditions would result
in nore frequent advisor use than the pull-down conditions, was
partially supported. Subjects who had on-screen access to an

advi sor used advi senent nore than four tinmes as often on average
t han those who had pul |l -down access to an advisor (3.965 vs.
.931). Figure 3 shows data that illustrate partial support for
the main effect of advisor placenent. The on-screen video
condition was statistically different fromboth pull-down
conditions. The on-screen text condition, although higher than
both pull-down conditions, was not statistically different. The
mean advi sor use for the video-based, on-screen condition,

al t hough nore than twi ce that of the text-based, on-screen

advi sor group, was not significant. This may be partially
expl ai ned by the high nunber of zeros in the advisor use

vari able, the vast mgjority of which are located in the pull-down
conditions. Likew se, our second expectation, that the video

advi sor woul d be used nore frequently than the text advi sor was
not supported. Although the nean advi sor use for the video

condi tions was higher than those for the text conditions, the

di fferences were not statistically significant.
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Figure 3. Mean advi sor use by nodality and pl acenent

One way to view these findings is to consider the video on-screen
advi sor as that which nost closely approxi mati ng what Kosma
(1994) refers to as a “creative interaction” or Schon (1987)
refers to as “conversation” between the designer, the situation,
and the nediumin which the design both shapes and is shaped by
each of these factors. In preparing a solicited advisor,
particularly one that focuses on content rather than navigation,
the designer is offering to aid the |learner, but not dictating
benefit of the

“tal ki ng head” advisor placed strategically on-screen is that the

that this offer be accepted. One potenti al

“conversation” with the user is in a nore naturally appearing
cont ext .

In Isaac Asinov’'s fanpus science fiction Foundation trilogy
(1952),
si nce dead,

the astute Harry Sel don character, a psychohistorian |ong

uses earlier-recorded vi deos, delivered at

predeterm ned intervals, to proffer advice to future | eaders of
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t he Foundation. Naturally, Seldon’ s advisenment caused nuch

i nterest and specul ation anong its users. W' ve seen this vehicle
for advi senent used often in our popular culture. Wtness the
visitations of Obi-Wan Kenobi in Lucas’ Star Wars novi es.

Al though introductory statistics is a far less interesting topic
than the future of an entire civilization, it is our
interpretation that the on-screen use of the video advisor
stinmulated nore interest than the other conditions and therefore
was a better conmunication tool

Al t hough all subjects were introduced to the nechanics of the
met hod of advi senent to which they were assigned, the pull-down
condi ti ons unquestionably were ineffectual in this study.
Approxi mately four-fifths of the subjects in the pull-down
condi ti ons never selected advisenent. Cearly, the placenent of
t he advi senent is consequential. Pull-downs nay be omi present as
functional nmenus in application progranms and on-line help
systens, but the findings of this study suggest that they are

| ess desirable in conputer-based training. This finding is
consistent wwth sonme studies in the human-conputer interaction
[iterature which suggest the existence of on-line help (usually
in the formof a pull-down) is a distraction fromthe task
(Relles, 1979; Shneiderman, 1980) and has an adverse effect on
user performance particularly for novices (Dunsnore, 1980; Cohil
& WIlliges, 1982).

Qur third expectation, that advisor use would be significantly
correlated wth performance during instruction and for the
retention test, was partially supported (see table 9). Advisor
use was significantly correlated with performance during
instruction but not with retention. Because performance during
instruction and retention scores were significantly correl ated,
the researchers concluded that the tests are reliable. The
failure of advisor use to nmake a difference in retention m ght be
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because the advi senent was not effective enough to nake | ong-term
gains significant. Al so, subjects were aware that their
performance was not graded and that their professor woul d not
know their performance results. It is likely that subjects did
not engage in any outside rehearsal or practice of the rel evant
information as would normally be the case when a test affects a
course grade.

A related finding was that tinme on-task was correlated with both
advi sor use and performance during instruction. This finding
woul d suggest that advisenment may help |earners to engage in nore
substantive involvenent wth the instructional materials. Froma
Vygot ski an (1978) perspective, this substantive interaction with
the advisor or coach is inportant first of all because the
control is in the hands of the individual who has chosen to
accept the advisenent. Secondly, particularly in the case of the
“explicador” (Plowran, 1994) advi sor nodel, the designer has an
exceptional opportunity to link the |earner’s prior know edge to
new know edge through a sinulated social interaction with a
“know edgeabl e other” (Peters, 1996; Scott, Cole, & Engel, 1992)
I f the advisor is well constructed, the extra tine spent in
usi ng advi senent can becone a val uabl e social and cognitive
mechani sm for both the | earner and the instructional designer.

Finally, we expected that passive |learners would use advi senent

| ess than active learners, and that this difference would be
reduced or elimnated in the on-screen advisenent conditions.

Al t hough not statistically significant, passive |earners did use
the advisor less in all conditions but the video on-screen
condition although given the small nunbers of subjects, these

di fferences could well be due to chance. Even so, the data
presented in this study point to the possibility that on-screen
vi deo advi sors could be an effective tool to engage passive

| ear ners.
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