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‘ y . ) ) ) ‘ L _ "ﬁ",\.'
This research and deve{opnient was performed in support of Navy Decision Cbordinat-

_ing Paper: Education and Training Development (NDCP: ZO0108PN), under subproject
'PN.30A: Adaptive Experimental Approach to Instructional Design. The objective. of, this

" subproject is to establish empirical bases for. selecting instructional and evaluative

procedures-for Navy trafining courses. The study revealed that the learner control mode - .

_can be used in computer-based instructign without detriment to student performance: -

y The data are dtrected to reseérd‘e}s interested in applying éomputer-bésed-.instrm-- '
. tion for training. They may be of particular interest to current users at North Island
1. Naval Air Station, San Diego, CA"(S3A Training), the Naval Guided Missiles School, Dam

- Neck, VA , and the Navy Fleet Ballistic Missile Suhma?'ne Training Center, Charleston,
. : . * T . ‘ i i ) 'j ) ) ‘ . B | . . ) i .
~ / .The contributions of Dr. William A. King , who helped to monitor students during this .

. ~ project, and Ms. Eett);/‘Whitehm, who helped to gather data, arg appreciated. Thanks are ”
. also due to the persannel of the Basic Electricity/Electronics School, Service School
' Command, Naval Traini g"Cent_cr.f,{NTC), San Diego, whe participated in the project. ‘
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SUMMARY -

Problem

- Researcirdata have not established-the effects.of instructional presentation sequence
. on performance ih computer-based: instruction (CBI).  Data are needed to detetmine

whether the learner’ control mode of CBI, wherein presentation sequences may vary, is as

effective in"CBI programs as a programmed control mode.

-

Fu’rE se ' |
T . . o o e '
S This study compared the effects of several preseptation sequences on lesson
- oA performaifce to determine whether sequence hasa significant effect on performance, and
whether using the same sequence consistently is more effective than not being consistent.
- -Approach . : _ - o

‘Thirty-six v_studenis from the Basic Electricity and Electronics School, Service School
Command,” San Diego, were randomly assigned to ofe of four groups differing by’ the

" _instructional presentation sequence used. The first group saw lessons in a rule-examples- -

practice sequence (RU-EG-PR Group); the second, in an examples-rule-practice sequence

v ‘.‘(EG-,RU-PR ‘Groyp); the third, in' a practice-examples-rule sequence (PR-EG-RU Group); |,
- “and the fourth, in a random sequence’(RANDOM Group), The lesson materials were three

- -

v-...»__‘_;;”:»

. e L

- CBI lessons delivered via PLATO IV terminals, one on voitage in series circuits, and one -

_each on using,the Simpson Model 260-5P multimetér as an ammeter and as a voltmeter.

-

27" Results

There were no consistent differences in performance amdng the four groups during

-« ' " the three lessons. The RANDOM Group appeared te be. superior in the first.(Amps) lesson .

~* on the major measures—time, number of responses, and test score—<but this superiorjty did
ST - not continue in the other twof lessons. An expected superiority for the RU-EG-PR Group
- {Lahey & Coady, 1978) did not materialize. o E : T

-

Conclusions and Recommendations e

N Differemw presmiatim 'se‘é;Llences had 'little effect‘ on ‘overall lesson performance.
Instructional sequences selected by the learner therefore are be expected tb be as
effective as those selected by the lesson designer. Further investigation of learner

- control of presentatiotequence in CBI is therefore  warranted to.explore its motivational
o and economic advantages. Additional work should have the.following objectives:

~ - i. « The results of this study should be confirmed with other course materials and
otfiler student populations. L : ! , ) '

;' ce : L : - - o . gﬂ ’
l 2. Interactions should be _xgvesngated between presentation mode and lieaV(er :

. characteristics such as internal-extérnal locus of control. -

/

< . * - . ; . -
‘ 3. effect of learner control of lesson strategy on learning to learn and teacher
- independence, as postulated by Merrill (1973), should be studied longitudinally.

/. 4 The possible cost economies pertaining to use of the learner control lesson
structure should be investigated. : N '

... R4 g . ) - { l.-
oo vii o , . .

——_
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INTRODUCTION ~  *
| Problem . - O o
‘ ~ »  Research data have not established the effects of instructional presentation sequence

on performance in computer-based instruction (CBI).. Data are needed to decide whether
the learner control mode of CBI, wherein instructionil presentation sequences vary, is as
~ effective in CBI programs as programmed control,

} Y

g Backg;ou‘nti AR . . R
Lot ] - - : : : |
. ~ In the -learner control.mode of CBI recommended by Mérrill (1973), lesson content

_ consists of rules, examples, and \practice problems for each objective in the lesson,
~ collected in lesson segments. Each lesson segment is devoted to a'specific learning
objective. The student is free to do the segments in any order, and to take the rules,
* examples, and practice problems-in any sequence (see Lahey, Crawford, & Hurlock, 1976).
The sequence the student selects, exclusive of repetitions, defines the lesson strategy.
For example, a sequence of rule-example-rule-practice-example-rule would be identified
) ~as a rule-example-practice strategy. . Using this -definition, six basic instructional
strategies can bé defined: rule-examples-practice, rile-practice-examples, examples-.
: : - rule-practice, examples-practice-rule, practice-rule-examples, and practice-examples-
. rule. : : - S . , i |
. ! . ) (228
. Lahey and Coady (1978) compared the performance of students given control of
- lesson strategy in a series of four computer-based lessons to jhat of students studying
~ »-under programmed control. The results did not demonstrate motivational or pedagogica} /
ddvantages for the learner contgol mode. As in previous research (Lahey & Crawford, .
1976), the results showed that mpst of the students given learner control chose to use a .
rule-example-practice strategy. It appeared that this strategy might ibe instructionally
superior, since students who used it made higher scores; but there were not enough data
o ‘ for a conclusive analysis.- One of the recommendations of the study was the gathering of
: more data to compare the effects of different strategies. Bstablishing the superiority of
one strategy’over the others would raise doubts about the need for learner control, since
the supérior strategy could be .ir}corporated into an adaptive programmed control mode.

AN ' - . Another question left unansweréd by the 1978 study was whether .using one strategy
Y consistently is pedagogically superior to using several. Merrill (1973, 1975) advocated the
ol use of learner control on the grounds that it would teach stydents to learn and make them

© independent of the teacher. He presumed that ‘students would try diffdrent strategies,
~ 'then select the one that worked best. Lahey and Crawford (1976) and Lahey and Coady
~ (1978) found no indication that students compare alternate strategies. Students usually
‘. adopted a strategy early in their experience and used it more .or less consistently.
' Campbell and Chapman (1967), studying the performance of elementary students given
learnes—control in the classroom, also noticed this tendency. If students tend to be.
satisfied with a strategy without determining that it is superior to_ othgr strategies,
Merrill's premise that giving students control of the presentation sequ‘!nce will optimize
their performance is questionable. ‘One way to evaluate the effect of selecting a less than
optimal strategy is to deliver stratggies randomly and ‘compare student performance to
that recorded when a single strat used consistently. A o |
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Purpose - | S - o ~

~ This study compared the effects of three fixed strategies and a random presentation
sequence on student perfgrmance. The purpose was to answer the following quéstions:

1. Does lesson §frategy have a significant effect on student performance?

0

»
2. Is aconsistent lesson strategy more gffective than no consistent strategy? . -
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o~ _ ‘ o METHOD

Design o

The experimental design included four experimental groups studying three cornputér-
based instruction,(CBI) lessans. Each group used one ot four preprogrammed lesson
strategjes:  rule-examples-practice (RU-EG-PR), examples-rule-practice (EG-RU-PR),
practice-examples-rule (PR-EG-RU), or & random sequence (RANDOM). Lesson perfor-

mance data were compared using a one-way A@RVA with planned comparisons based on .
A the following”assumptions: (1) seeing the rule first would facilitate’ récognition of
R - . essential attributes in examples and practice, (2),se€ing. the rule and examples before

practice would, facilitate performance during practic®, (3) a fixed sequence of presenta-,
tion would be superior to a random sequence. - ' R

SUbieCtS . ‘ . ‘ _ 1 : _ o ‘;.1
Fifty-two students selected from the B‘aslc Electricity and Electronics (BE/E) School -
by their learning supervisors were assigned at random to the experimental groups. Five
" students withdrew before finishing all three lessons, and the data for eleven students were |
lost due to program errrors. Consequently, groups of the following sizes were available
for analysis: RU-EG-PR = 9, EG-RU-PR = 9, PR-EG-RU = 8, RANDOM =-10. Data on the
compatibility of the four groups as determined by Word Knowledge (WK), Arithmetic
Reasoning (AR), and Electronic Information. (EI) tests of the Armed Services Vocational -
“Aptitude Battery (ASVAB) are presented in Table 1. There was no significant difference =~ .
_- among the means on the different measures. v | U

2
B -

o e R | /\T‘bi | .
. T .. - Table o I SR
S b o Table g . o _

e 'Compatibiiity of Experimental _Gro.ixps on Word Knowledge K), B //’
A - Arithmetic Reasoning (AR), and Electronic Information (EI) T&sts -
)  ltem ' RU-EG-PR . EG-RU-PR PR-EG-RU  RANDOM

Individual Measures: N o ' ; _ _
61 - ‘ 57 %

- Mean WK - 59 60 :
. L .S, ' Lo 6.b 5.2 5.8 by
| Mean AR 57 - 60 57 58
| D 5.3, & 5.6 ., . bR 6.3
Mean EI- | . . 60 57 3 59 - 60
SD . - 3.0 o 5.4 B 5.8 6.9%
 Number of Studentss 8 78 8° B S
' #Cochran's C = 0.405, p < .05; one'studént with an.EI score of 48 accounts for most of the -
- .. variance. _ ) | : . - S
3E[ data available for only 5 students. -/
bEI data available for only 7 students. | o . ‘ . )
—_ . .CE{ d&4a available for only 7 stﬂdents. K - o | . .
. . : . . ; 3 ’ . ' ) (‘ ‘ o R

11 = . »



o Experirnentai Period - T - . X
’ . -
* The expenmentai perxc‘extended from 20 April to 30°June’ 1977. - | L
o - . . s . . -, *
‘ N vTram;_g_Matenais Voo . U oo O R

The traxmng materxals ccnsxsted of twe CBI lessons on the use of the Slmpson Model!
260-5P multimeter, one to measure current flow and one to measure voltage, and a short
- CBI lesson on voltage in series circuits. An introductory CBI lesson that preceded the - .

- trauung materxals taught the student how to.use the cemputer terpunal - . o oS
. . The lessons were based on ob;ec:txves and concepts identical to those in the = b
* individualized lesson booklets used by the BE/E St hoei for the lessons that the CBI lesson St
. replaced. Thé CBI lessons were used as part of the'regular course of instruction, and were
presented via standard PLATO v student termmals \wth touch panel‘s. :
- " x»
Each lesson consxsted of segments devoted to. specxfxc ob;ectwes, The Iesson on use v

of the multxmeter as a DC ammeter (Amps Lesson) inclyded 9 objectives; the lesson on

‘voltage in series circuits (Voltage Lesson), 4 objectives; and .the lesson on use of the.

multiméter a voltmeter (Volts. Lesson), 10 eb}ect ves. The lesson matertals were
Ldentscai for each group of students. :

Each Iesson segment conststed of rules, examples, and prac:txce problems at easy,

. medium, and hard levels of difficulty, an arrangement: used prevmusiy (Lahey, Crawford, .

-, & Hurlock, 1976). The level of difficulty was determined by the quantity ande@gusgi

: _ com ié‘ty of the information in the presentation form (z.e, the rule, examp U
- probiem). Easy materials were used jn one lesson segmeht in the Amps Lesson and tw'c‘;\-/.~
- - lésson ‘segments- in the Volts Lessofs, and hard materials' were used in-three lesson
) - ;segments in each of these lessdns. Seventeen of the 23 lesson segments contained only
© - medium level materials. All problems contained re-try branching and correct-incorrect .

‘answer feedback‘ F‘xii—m ptobiems xncluded ‘prescrxpt:ve feedback for common errots. ,
£ o
i Students were requxred te meet a crzterzon of approxxrnateiy 20 perCeru: in each, of !
three post2lesson fests.. Students who failed to meet criterion were allqwed to ‘choose any
. lesson se menﬁ they wanted and any presentation within each lesson segment for review. oo
*© They then retook the test before :completing the lesson. 'The review facility was used
. . most often d&rmg the Amps Lessons, 'when it was used by five RU-EG-PR 'Group students,
- six EG-RU-PR:Group students, six PR- EG RU Group students, and one’ RANDOM Group
~ student. ' .

- ~~
. “ ﬁxperxmental Treatment T . o ™ T ‘
. - - %
The experunentai groups were guided through the three. lessons in order—Amps, o . o

Voltage, Volts. Within each lesson, they were guided through the lesson segments in
order.. Within the lesson. segments, each studenwwas guided through the presenigtion

sequence appropriate to his group. Usually the student started at the medium le hen - =
L, - saw examples and practrce problems at the hard level. In one segment in the A on T
s and two segments in the Volts Lesson, the students started at the easy level, t ved -
~on to ma‘tenais at the medxum and hard levels. All traxnmg was sel& -paced. ' ' / '

The presentatmn sequence fdr individuals- in thecRANDOM group varxed from student
- to studen‘t and from segment to segment. At the start of each segment, the computer
randemiy seiected one of the three presentation’ forms. It then randomly chose one of the

-
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I  rémaining two- presentation forms, apd finally presented -the ‘last_one. Thus;.in each

... segment, the students in the RANDOM Group-could see one of the tfhrree basic strategies
. ar one of the other three possible strategies*rule-practice-examples, examples-practice- - .
-~ *rule, or practice-rule-examples. The paragigm for lesson segmaant termination required-
o _seeing the same number of examples-and practice problems as was requited for students in
=" - theother groups. 4 - Co S '
* : - E L ".i' 7 -« . . ) /(i:- .- . i LI A .

.

. oL . The first Lfrarﬁe within éach lesson segment. was fhe same f&t’ all studentS. and S

e L consisted of &n expanded objective statement used as an advarice organizer. U

) d 'Expef imental Measures I o, o~ | .. -
| ‘o . ‘ ‘\ L " ' ¢ . ‘ N . . . L r{, ‘ .‘ ' .{‘.‘ - B iy . . 4 -
- '»7 - Counters were used to track each. student’s progress through the lesson, and a data -~
. ' ‘"rail" was prepared to identify each response, its iatency, and the correctness.of answers
"..,. * to questions, The data used for -analysis consisted- of post-lesson “test stores (initial
. .0 attempt only), total.number of responses, time on the lesson, and the percentage of "

, © 7" correct responses to practice problems at the medium level. Responses made during they,
, “®e v review period, and the time taken in re\iew and in retaking the test, were.added “to the -
.- . "student’s response. and time totals. Responges o ‘a questionnaire completed on conclusion *

_ of the Volts-Lesson were also analyzed. ST T ‘- e
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SPSEREPRRE o . . .. RESULTS ' : S w
) : Data indicating the performance of the four groups of students_on” all three fessons

. are presented in Table 2. - Tests for homogeneity of variance and planned comparisonsg”
o - were performed for all measures. Table 2 shows that .the pefformance ‘data were not
. - .. cansistent dcross the three lessons nor across the four major -variables. o .

¢ “e i, . Post-lessorf test .scores differed significantly arrjrong the _gfeups in thel Voltage and °.
ST 7407 Volts Lessons (¢ff = 3,31, MSW 2 17.78,.F = 3,09, p < .055 and di= 3,26, MSW = 53.92, F = .

. ]

RIS " 2.96, p < .05; respectively). In the; Vojtage Lesson, the performanice of the PR-EG-RU

-+ Group was, inferior to that of-the combined RU-EG-PR and EG-RU-PR Groups (df- ¢
MSW =-17.78, F = 2.16, p < .05). The per formance -of thé RANDOM Grolp ‘was§ also
inferior- to that of the RU-EG-PR and EG-RU-PR .Groups. "In the Volts.Lesson, the -

o « performance of the EG-RU-PR Group was inferior, to that“of the RU-EG-RR Group (df =
N 1,29, MSW = 53,92, F = 2.32{ p < .05), but the variance for this group was significantly

~ . greater than that for the ather groups. No other ‘comparisons were significant. - s

. The résponse totals also differed between the three 'lessons. There was a significant
T “difference in fumber of responSes m de on the Amps -Lesson (df = 3,29‘,*MS\V- = 2245, -
xa ~« F =475, p <.01) - There were no Sigpificant differences onthe Voltage or Volts Lessons.
' - In the Amps Lesson, the PR-EG-RU Group made significantly more response¥4gan did the
.other groups. Again, however, the variance for the deviant group is signhificantly greater C
. 'than that for.the other groups. The comparison with the combined RU-EG-PR and EG-
'/NJ-—PR Groups.was significant-(df = 1,29, MSW = 2245,.F = 2.91, p < .01). The planned

.

e - fcomparison of the fixed-sequence groups to the _RANDOM Group was also significant
W Z(df= 1,29, MSW= 2265, F = 2.37, p < .05), but this.differénce was attributable to the poor
3 ’ gerforman the PR-EG-RU Group. - - .~ % S ‘
e S The - percentages correct. on medium-levél practice problems differed significantly
Tl . between the "groups during the Amps Lesson (df = 3,29, MSW = 96.39, F = 6.08, p < .01).
<. The RU-EG-RR Group had & higher percentage of correct scores on these problems than’
Wt Udig the EGeRU-PR Group (df = 1,29; M3W- = 96.39, E = 2.78, p < .01) or the PR-EG-RU
& Group (df ="13,29, MSW = 96.39, F = 18.67, p < 01).} The comparison of the combined RU-
Mk *EG-PRand FG-RU-PR Grdups t¢ the PR-EG-RU Grodp was also significant-in this lesson
vt (df =1,29, MYW .= 9639, F = 3.6?; p < .05). 'The groups did not differ in perforfnance asto
A - this ‘measure on the other twbd lessons, but the PR-EG-RU Group had the lowest
. percentage correct in all three lessons, 'Moreover, in the Amps and Volts. Lessons, the
| : ‘percentage correct for the PRZEG-RU Group-was lower at the easy and hard levels of
e, "% difficulty .as well. The difference was significant only in the Amps Lesson, at the easy
_ ' level, whege the means for. this meéasure were 80.7, 71,1, 38.1, and 69.0 percent,
~ 7 respectively. The PR@EG~-RU Group differed gignificantly from the combired RU-EG-PR
e . - -and EG-RU-PR Groups (df =°1,30, MSW = 563.78, F = 26.82, p <'.01). ‘ e

~
P

Time on - the "lesson iﬁ,e‘_ged'; significantly during the "Amps. ‘and Volts Lessons *
(df.= 3,29; MSW = 1164, F = 4.61, p < .0l and df = 3,26, MSW = 402.6, F = .20, p < .05,
- . - respectively), hut they-did not differ significantly on the Voltage Lesson. In the Amps
. Lesson, students in the RU-EG-PR and EG-RU-PR Groups spent significantly less time on
. ' the lesson than'did the PR-EG-RU Group (df = 1,29, MSW = 1164.0, F = 2.46, p < .05).
v+ Fixed-sequence groups spent significantly more time on this lesson than did the RANDOM '/
, p

-~
b

‘\Baseci on Scheffe's multiple comparison procedure for unpiannedé comparisons.
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Table 2 - . ' .
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, .
)

A e
. o . Lesson Pefformance Data . }
oS e
S e a-_,-‘l'gst"Scare' - Number of. Pracnce-Cortectb - Lessoh Time
Lesson/Group - N% | (%) . Responses - (96) o » (Hours)
— - I s N : S X
“Amps Lesson o | 3 i | - )
. RU-EGZPR. 9 6.0 . . 203 ., - 8.9 222
e EG-RU-PR. -7 - 69.1 . 192d : 6841 - Y 2:00
PR-EG-RU 8 - - .72.0. 17 Lo 63.6° o 2:48%
RANDOM 9 8.1 173 ' 77.2 - 1:50
. : R P _
- Voltage Lesson ‘ S ‘ , v . S
‘ RU-EG-PR . 9. = 9.3 - . rus : 8.7 - 23
- EG-RU-PR . 9 - 95;3f SR € I v 93,2 : 0:23
_ .- PR-EG-RU. =~ -7 . 92.3f .50 8.1 - .- 026
~+© 'RANDOM . . 10 192.2 48 N +90.9 - 0:23
\Velts Leasen L . | - e
© . RU-EG-PR /¢ 9 ..88.0 23 - 1-8.7 153
o ,EG.-RU-P%{;}." N 79.08 258 .+ 8.2 - 2:08 .
- PR-EG-RUY¥ 7 ,’* 86.0- 238 - 78.3 -205h |
s RANDOM‘ 8 90.4 207 . 88.0 1:35
) anfferences inNs reﬁect missing data in computer prmtouts.
: Medmm levei. o i |
,cSigmfxcantIy greater than EG-RU-PR and PR- EG RU Groups.
: Sx mﬁcantly greater than otheg groups, but Cochran’s C=.52l,p < .05;
. PR-»EG-RU Greup varxance sxg xcantiy greater.' _ )
ngmfxcant!y longer than other three groups. ! - ‘
' ~
'SSLgnﬂicantiy sma!ier than combined RU-E.G PR and EG-RU-PR Groups °
; 4 35: mfxcantiy smaller than RU- EG-PR but Cochran's C’= 597, p <.05; |
‘ s EG-RU-PR Grcup variance sxgmfxcantiy greater‘
A "’" ngmfxcantiy shqrter than other three groups. L , o ‘, - .
L ) . : ) . ' . ‘ i‘fﬂrg'vv".
D ‘ ] , ; .
\ 5
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 the Volts Lesson, the fixed-sequence groups. spen

~ time comparisons was significant. v

‘Group (df = 1,29, MSW = 1164.0, F-= 249, p < .05% but the diffrence was due to the r
-performance of the PR-EG-RU Group, since the perfprmance of ghe RANDOM Group did

not differ significantly from that of the.combined R -EG-PR and EG-RU-PR Groups. On

RANDOM Group (df ='1.26, MSW = 402.6, F = 10.86/p < .01} Nong of the other planned
’ L . b . )

Huestionnaire dati afe presentec® in Table 3fand indicite seme dissatisfaction with

© |CBI within the RU-EG-PR Group. Their replie§ to Question 5 (Enough graphics?) and
¥ . Questlon 6‘(Enou§h_ examples?) were considerably more negative than those of the other

groups (df = 3, x? =.11.96, p < .01) as were theif réplies to Question 7 (Enough practice

- questions?) (df = 3, %% = 9.73, p <.05). .The re lies to Question 12 ("What proportion of

your training would you like to see as CBI?") differed significantly .among groups.. The RU-
EG-PR Group - response mean was significinkly lower thanm that of the other groups
(df = 3,28, MSW = 715.5, F = 4.14, p< .D5).f The RU-EG-PR Group also made¢ more
negative comments; & out of 5 comments w

- differences’ in the .data. Only twq persbns jn ‘the RANDOM.-Group thought the lessons

were poorly organizéd and that the procedur

: s were troublesome. Considering the random
presentation of the content, more students o

‘xght have made: this response.
1 j * . \
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significantly more time ‘than. the. .

, _ _ Inegative; as campdred to 0 of 5, 0 of J,
- angd 1 of 7 in the other groups (df = 3, X2 5 1291, p < .01). There were no other sighificant
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/ o e Questionnaire Results -

‘i;‘(. ’ - - i ' . i — : .
/ . RU-EG-PR EG-RU-PR '~ PR-EG-RU . RANDOM

Rating
/ /‘Lésscnaqn_ng:' SR, e -
S Geed.. - e 3 . 7 . - 8 10
©, . Avetage e = _ - —
.+ Poor . o T - - - -
 Content Rating: o o
N . 5 3
, Average - . R 5 b ~ 7
o, - Hard o B B — 1 -
Organization Rating: - o
 Well organized . A 8 - 7 8 8
- Average . - : — Sl - -
o . Poorly-organized. . .- - — -— 2
"¢ L Logical lesson sequence?™  Y-9,N-0  Y-6,N-l _ Y-§,N-0  Y-I0, N-0 -
-~ 2. Material difficult? Y-1, N-8 Y-, N-6  Y-L,N-7  Y-L,N-9
- 3, Explanations adequate? Y-6,N-3. Y6, N-1 Y-8 N-0  Y-10,N-0°
| 4. Rules helpful?* T Y-6,N-3 Y-7,N-0 . Y-8, N-0 ¢+  Y-9,N-1
> . 5. Enough graphics? * Y-5,N-6 Y7, 80 'Y-10, N-0
% 6. Enough examples? Y-5, N-4 Y-7, N-0" Y-10, N-0
/" 7. Enough practice?: Y-5, N-4 Y-6, N-1 Y-10, N-0s
! 8. Lessons difficult? Y-1, N-8 Y-1; N-6 © Y-0,N-10
.. 9. Enough time? ' Y-7,N-0 Y-10, N-0
- ~ 10. Adeguate tests? Y-7, N-0 Y-10, N-0
B § Procgdures-troublegorff 2 Y-i,N-—? Y-"Z, N-5 -2, N-8
. 12. CBiprefereace ffiean):  45% 91%  84% 78% ,
13. Commen  Generally  Generally Generally  One Negative
* Negative . Favorable  Favorable Comment
“#All-questions are abbreviated for report pﬁes&ﬁ'tation. ) - ‘l’l |
- ‘ [ * ‘ |
- = *
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Lahey -and Coady {1978) found no dxfference between sub)ects using a rule—example-
practice strategy in a programmed mode and those using the same strategy in & learner .

- control mode. Their data suggested a possible advantage for, the student whd usually

chose the'. rule-example-practice .strategy over those: who more often chose other
strategies. The current study finds no:advantage in consistent use of the rule-example-
practice strategy ‘over the consistent use of an examples—rule-practice strategy.or random -

' ~ use of a variety of available strategies. xTogether, these two studies. suggest that if there

is an advantage to the ruie-exampies—pracnce strategy, it is shght.

4 -

The three pnmary measures used-—test score, number of sesponses, any txme«are

‘highly cotrelated, partxcuiarly in the Ampé and Volts Lessons. The correlations between

test score and time in the three lessons are -.57, -.33, and -.74, respectively; those
between test scoré and total number of responses, -.57, -.17 (not significant), and -.83,
respectxvely, and those between total responses and time, .76, .53, and 84, respectxvely.
‘For both the Amps and Volts Lessons, the correlations are sxg_mfxcant at the .01 level; for

. the,Voltage Lessons, the test score vs. time correlation (-.33) is significant at the .05

level, and the total.response number vs. time. correlation [s33) is significant at the .0l
tevei. The high correlation and the absence of consxstent trends in the data conf:rm the
assumptxon thdt no smgie strategy is supermr. Ty

R \ ’ . - ) .
An addxtxonai factor to be consxder;ed when analyzing the data is the cexhng effects in
the Voltige dnd Volis Lessons. The indication that the PR-EG-RU and RANDOM Groups-

did not do well on the test scores for the Voltage Lesson must be weighed against the

- existence of the ceiling effect a‘d the fact that these groups had generally higher scores, °
~though not significantly so, in the- Amps Lesson. In-addition, the mean test score for these
“groups in the Volts Lessan was not sxgmncantiy dtfferent from ‘the mean test score for the (1

RU-EG—PR Gmup. " . -, 2

Spme dxffxcuity thh PR EG-—RU strategy seemg to. have been demoristrated. *

LStudents using this strategy ade; more- responses and spent more time€ on the Amps
‘Lesson than did students using Yhe other strategies. The PR-EG- RU ‘Group consistently

made more errors in all the lessons than, did the other groups, although the dxfferences
were sxgmﬂcat only in the Amps Lessons, . :

‘More than the other strateg:es*fﬁé PR-EG-RU strategy is a dxscovery strategy. “The

student must fearn from his responses rather than from being told the rule, or by havmg it

1mphed in a‘series of examples. Since discoyery is not a usual teachmg mode, it is not-
surprising tRE¥students do poorly when they first egcounter it. What is surprxsmg is that
they pick up the technique well enough to perform'comparably to the other groups in later

» lessons... On balance, however, it would ‘appear that'the PR-EG-RU strategy is the least.
effective of the strategies because it.causes a greater number of errors in.pracfice
problems. Strategies such as this ohe may be less than optimal for efficient use of lesson
“time and should probably not be used for all students. Nevertheless, for these students
* who already undegéind the concept being presented, or for those who grasp it immedi=

ately, the gption fect practxce 1mmedxate£y can ssgmfrcantly reduce training time.

- .
4 This study.mdx,qates that strategy has. little effect on the studen;'s performance. For .-

o

4

-~

instructional designers interested in using the learner control mode of CBI, this finding is -

that giving the student cqntrol of the instructional~sequence has no

negative consequences:‘ and may .offer technological advantages.’ . For example, it

facxhtates lesson preparatmn (Hurbck & Siough '1976) by eixmmatmg the need to deveicp
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\ eiaborafe branching'stréfegies, since the student makes the branching decisions. More-

over, Merrill (1973) suggests that the learner centrol mode facjlitates "ledrning to learn"
" and frees the student from “the dependegnce on the teacher thus eliminating the need for

sensitivity to aptitude-treatment interaction (Merrill, 1975). Hurlock and Sloygh (1976)
note the possible economic advamtage of lessons prepared in the format c{e_scnb_ed by
- - Lahey, Crawford, and Hurlock (1976). - ' ‘ :

el

/
t \
H, .
4
-
.. 2
A _
‘\ L -
4 ' .
: .
r - 4
\
- «
. . _ ‘ W, |
. ‘
.l
*
-
- ~
- -
-
’ ' ¢ }. ‘ -
e ' ‘ |
~ - i . ‘f"\ s
N -—
A * s
¢ -
. * : . - ¢
. .-,
. .ﬁ I'
LY ‘ :
’ L
\ oAl
-."
n. P
«
]
, N
[N .
. e Q.
. . o
L , .
¢
- "
- ) -
F -
¥
. .
‘ !
] > 4
. .
= -
]
4
t
. )
. ‘ 5
T * -
- - P
- Ig «
. .
L ]
p
L]
5 »
y - N ) 12
. \ . .

e eesa,

T



. . .« - CONCLUSIONS _
T © On the basis of ,this study and ‘the previous finding that leapmer control and '
- programmed control are equivalent lesson, presentatioh modes (Laﬁ? Coady, 1978), .
‘there appears to be no pedagogical disadvantage to wsing the learner control lessen
presentation mode as proposed by Merrill (1973). There ,may alsa be no immediate.
pedagogical advantage, but there may.be, economic and technological advantages. -
Whether extended use will provide the long-term pedagogical advantages suggested by
Merrill (1973) remains to be demonstrated. =~ . : R
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. mouum:amus /

Cmﬂrmatmn of these ﬁndmgs with other Iem materials ‘and other student
popuiauons is desirable. Additional questions for. future research are whether interactions
. between" student characteristics and the instructional sequence result in significant .

o “-differences (particularly, whether teacher-independent students do better under learner -

) . control conditions while othérs do better_in a programmed control mode), and whether the
a - tost savmgs indicated by Hurlock and Slough (29?6) would be realized if all lessons were
prepared ‘in the learner control lesson mode. . At least four avenues of research are

’ suggested by the remits of tms and the prevxous study (Lahey & Goady; 1978)'

‘ 1. Confirm that learner ‘ontrol is the equal of program;ced control for the average
.. é 4&@: ,

, 2. Using other lcson materials, - conixrm that iesscm perfctmance is not
- | _s:gmﬁcanﬂy aifected by the strategies a student might select. -

»

3, &temune whether mdmduai differences cantral the eﬁxaency ef the iear.ner
contml and pmgrammed control modes. . ‘
,8. Compare the cost of developmg CBI lesson materials using the Ieamer mntrol'
’Sesson structuxe with the costs associated with usng other methods. -
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