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~ Tbe s tudy tested the feasibility of computer—based training (CBT) for
students with below average academic skills and evaluated a job perfor-
mance aid used In recipe conversion for the Mess Management Specialist
School. There were 20 students in each of 3 groups : two CBT experimental
groups and a control group . One CBT group received the job aid and the
other , the traditional math as taught in the school but on—l ine . The
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control group received classroom training from an instructor using tradi-
tional math. The CBT groups required significantly less training time than
the control group (4.4 hours vs. 26.5 hours) while maintaining high scores
on the final test which was criterion—referenced . However, the CBT job
aId group performed significantly poorer than the no job aid and classroom
groups. The student questionnaire indicated that the typical student gave
a high rating to the CET Instruction. It is suggested that individualized
CBT is efficient in terms of reduced training tiwe. -
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SUMMARY

Problem

Although computer—based training (CBT) techniques have been shown to
be effective, they have been applied mostly to trainees average and above
average in academic aptitude. Thus, there was a need to develop effective
teaching techniques for below average trainees and for special curriculum
areas in which there are training problems.

Obj ective

The goals of the study were (1) to determine the feasibility of computer—
based training (CBT) for students with below average academic skills, (2)
to evaluate the benefit of a job performance aid designed to facilitate effi-
cient task performance and reduce training requirements, and (3) to assess
the attitude of students toward CBT.

Approach

A total of 60 students from the Mess Management Specialist Class “A”
School participated in the study. This school was selected because students
do not have to meet stringent entrance requirements. The students utilized
were in their second week of a heavily math—oriented course on recipe con-
version, in which 50 percent of the students scored below 75 percent on
the area final examination and performed poorly in the lab situation.
The students were divided into three groups: two CBT experimental groups
and a control group. The control group received traditional training,
which consisted of 1 week of classroom lectures. The experimental groups
received self—paced individualized CBT materials presented in a learner
control mode. One CBT group was taught recipe conversion using mathematical
solutions, and the second, using a job aid designed to decrease errors
and to reduce time required to adjust a recipe. On completion of training,
CBT groups completed an attitude questionnaire. The final test for all
groups consisted of actual recipe conversion problems.

Findings

• 1. CBT resulted in significantly reducing training time (about 4.4
hours versus 26.5 for classroom instruction). All groups scored high on
the final test, although the Job Aid group (X = 88) scored significantly

• lower than the No Job Aid group (X — 94) and the classroom group (X 95).

2. The job aid used in the experimental treatment did not produce
the expected savings in training time or reduction of recipe conversion
errors.

3. The student questionnaire indicated that students adapted well
to learner control and rated CBT as an “outstanding” model of instruction.
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Conclusions

The data strongly suggest that self—paced individualized CBT can be a
useful instructional methodology for low aptitude trainees. Training time
Is shortened without degrading performance compared to traditional class-
room instruction. However, if CBT is to be applied in the Mess Manage-
ment Specialist curriculum, a method is needed to coordinate this flexi—

• bility in training time with the realities of the lab (galley) situation.

Recommendations

- 
. 1. Use of the job aid should be taught separately from theory on

recipe conversion.

2. The CBT lesson developed using mathematical solutions should be
used as a math remedial tool by the MS school.

viii
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iNTRODUCTION

l’ro i) I (‘flI

A goal of Navy training is to minimize training time while maintaining
ur enhancing performance . Th is goal has typically been accomplished by
providing ind ividualized or self—paced instruction through application of
computer—based training ( C 3 T) . However , in the past , CBT techniques have
been applied primaril y to highly technical Navy “A” schools (i.e., elec-
tronics) , which use stringent procedures in selecting trainees (Ford ,
Slough , & Hurlock , 1972). Thus, there was a need to develop effective
teach ing techniques for below average trainees and for special curriculum
areas in which there are training problems.

i’ur pose

The primary objective of this study was to determine the feasibility
of CBT for students with below average academic skills, as evidenced by
scores ob ta ined  on the Navy Basic Test Battery. A secondary objective
was to evaluate  the use of job a ids , because they had been considered
quite important in the instruction of lower aptitud e personnel (Main ,
hlarrigan , & ilooprich , 1971). These job aids were originally developed
for tile Commissaryman/Steward ratings, which have since been combined to
form the Mess Management Specialist (~iS) rating. No experimental evalua-
tion was made of these job aids at the time of their development.

Finally, this s tud y attempted to assess studen t attitudes in regard
to CB’I technology, sometimes referred to as computer—aided instruction
(CAl). There has been some research (Cole, 1971) indicating that “und er-
educated” adults react negatively to such instruction. Cole found tha t
subjects in his stud y were not able to handle the complexities of the IBM
1500 system student terminal. Students felt that the response modes were
too complicated and were upset by the random delays and frequent system
failures, in a follow—up questionnaire , they ind icated that they did not
Hke tite system and tha t an hour of CAl a day was the maximum desired .
Cole concluded that a smooth running system was needed to eliminate nega-
tive student response. In contrast , NAVPERSRANDCEN studies on the IBM 1500
system with higher ability students found that most students preferred CAl
over classroom instruction , scored higher on tests , and trained 45 percen t
faster thaii classroom controls (Ford , Slough, & Hurlock , 1972).
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METHOD

Subjects

A total of 60 Navy trainees at the Mess Management Specialist (MS)
Class “A ” School, N:ival Training Center , San Diego were randomly selected
over a 10—week testing period to participate in the study. Although eli-
gibility for training in “A” schools normally is par tially dependen t on
scores obtained on the Navy Basic Test Battery (e.g., GCT and ARI), MS
schools have no formal cutoff score for admittance. As a result , the
academic skills of MS students may vary considerably.

The MS course runs for approximately 8 weeks. The students selected
were in their second week, and were being instructed in the math—oriented
recipe conversion area. This task involves changing a standard recipe
for 100 servings to accommodate different numbers of servings while main-
taining the relative proportions of the ingredients. Experience has shown
that recipe conversion is an area in which trainees experience consistent
learning difficulties and instructors report the most pedagogical problems.
To illustrate , at the time this study commenced , records indicated that
at least half of MS students were scoring below 75 percent on the area
final examination and also were performing poorly in the laboratory situa-
tion (galley), which is the real criterion measure for the school.

Exper imental Design

The subjects were divided into three groups of 20 students each——two
exper imental groups , to receive computer—based training (CBT), and a con-
trol group, to recieve traditional instructor—classroom training. One
CBT group was to use the conventional long—hand math solution approach;
and the other , job performance aids, as represented with comput er graphics
and a hard copy of the job aid .1 It was expected that job aids would not
onl y decrease the time required to solve recipe conversion problems but
also reduce errors.

Table 1, gives mean GCT and ARI test scores for each group. The school
has no formal cutoff score for admittance and there is a wide range of com-
bined GCT and ART scores. Over 35 percent of the students scored below the
generally accepted minimum of 100. The subjects therefore represented a
population of students with average/below average academic skills, at least
as compared to electronics students, whose GCT + ARI scores average about
120 (Lahey, Hurlock, & McCann, 1973).

1Originai plans were to present the job aid cards using a microfiche
slide selector rather than by graphics displays. Accordingly, photos were
taken of ar twork represen t ing the job aid cards, which used the largest
letters possible and various colored backgrounds , while still maintaining
the required detail. However , when the microfiche was projected on a p lasma
tube with black background , the numbers were not legible because there was
not enough contrast.

3
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Table 1

Means and Standard Dev ia tions for Backgro und Scores by Group

Cu T—— CB T——
Job Aid No Job Aid Control

Test Mean SD Mean SD Mean SD

(‘.CT 53.9 7.53 52.6 6.31 52.2 5.45

ARI 50.65 4.46 51.5 6.2 52.35 6.58

liar dwar e

The two ind ividualized courses on recipe conversion were presented via
PLATO IV , an instructional time—sharing system . Student terminals in San
Diego were connected to a CDC Cyber 73 compu ter at the University of Illinois!
Urbana by voice—grade telephone lines. The terminals consist of a p lasma
disp lay panel with a keyboard and touch panel interface. Stifle (1970,
1971) presents a more detailed description of the PLATO IV system and
terminal.

Lesson Material

All the recipes used in the services are contained on Armed Forces
Rec ipe Service (AFRS) cards and based on a standard of 100 portions. These
recipes must be adjusted to accommodate different numbers of servings; the
numbers of people served per meal changes rout inely, requiring either an
increase or decrease in quantities of food prepared . Also , they are some—
times adjusted to use up surplus amounts of food . The adjustment of the
rec ipe to meet these needs is called recipe conversion .

The computer—assisted instruction (CAl) lessons for the two experimental
groups implemented an early version of a learner control “driver” lesson ,
which was developed for the PLATO IV system (Lahey , Crawford , & Hurlock ,
1976) and patterned after strategies employed by Merrill (1973). Although
the l ear n e r  cont ro l  d r iver  has the course s t r a t egy  “designed—in ” as an
in t eg r a l p a r t  of the system , the  exact  course content must be added by
t h e  a u t h o r , tinder the learner  cont ro l  theory ,  the student may choose h i s
own approach  to cont ro l of lesson s t r a t e g y .

Lahey ,  h i u r l o ck , and McCan n (1973) , In the i r  s tudy on CBT using elec—
t r on i c s  s t u d e n t s , d e m o n s t r a t e d  t ha t  these s tudents  learned as well In  a
lea rner  c o n t r o l  s i t u a t i o n  as they  did in a program control situation where
a p re tes t  d e t e r m i n e d  the  l e a r n i n g  sequence.  Fredericks (1976) , in a r e l a t e d
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study, found t Ito 1 o s t when t - o t t  t ro 1 g roup  p er  formed s I go1 f I can t  1 y f a s te r
han ,i pr~~ ran contra 1 group. Tliei r t es t  scores were a lso h I ghcr than t has

of the pro~ r tm co Ot  ro l  g r o u p ,  h u t  the d i f f e r e n c e  was no t  s [g u l f  i cant

I t  should he noted  t h a t  l e a r n e r  c o n t r o l may Involve d i f f e r e n t  p r o c e d u re s
in d i f f e r e n t  s t u d i e s . For example , in t h e  L ah e y ,  et al .  s t u d y ,  the student
had onl y sequence c o n t r o l .  That. i s , he was f r e e  to choose the  sequence
of t h e  oh jec t ives he wan ted to s t u d y  f r o m  a l i s t  of course  oh .1 ect ives.
h oweve r , once  he had made t h i s  dec is ion , he was led th rough  a t u t o r i a l
sequence. I n  F r e d e r i ck s ’ ( 1976) s tud y ,  s t u d e n t s  had some con t ro l  over

• t h e  amount of t r a i n i n g  r ec i e v ed .  In t h e  present  e f f o r t , CBT s t u d e n t s
wer e  a l l o w e d  b o t h  sequence  and s t r a t e g y  c o n t r o l ;  t ha t  Is , they  could choose
the sequence , d i f f i c u l t y  leve l  ( ea sy ,  medium , h a r d ) ,  the  type of p re sen—
tat i on  ( r u l e , e x a m p l e , p r a c t i c e) , and the  q u a n t i t y  des i red . F igu re  1 shows
an examp le of a proc t l e t  problem on l ine .

• As m d  I c i t e d  p r e v i o u s l y ,  the CAl lessons were des igned  to  teach two
differ ent methods of adjust log r e c i p e s .  One l e s s o n — — f o r  t h e  No Job A i d
( N ~JA) group——was an i n d i v i d u a l i zed  vers  ion of t he  t r a d i t  lona l  l o n g — h a n d
mat I approac Ii now used in t h e  ~ IS sclioo I . The ot i -t e r— -~fo r  the Job Aid ( JA)
g r o u p — — p r e s e n t e d  r e c i pe  a d j u s t m e n t  s o l u t i o n s  us ing  a job aid presented  on
l ine a n d  off lin e , w h i c h  had p r e v i o u s l y  been designed to reduce t r a i n i n g
requ i r e m en t s  and o p t l m 1 ;~e t ask  p e r f o r m a n c e .  At the top of F igure  1 is a
~r : t p h i c • t l  example of one lob aid card used in conversion .

F i g u r e  ? si-tows the t r a i n i n g  index used fo r  t he  no j o b — a i d  version of
the cicr. Tb is index i s  t h e  h a l  c o n t a c t  the  s t u d e n t  has w i t h  the  lesson
‘to t& ’r  i t  I , f o l  l o w i n g  an i n t r o d u c t o r y  u n i t  t ha t  f a m i l i a r i z e s  him w i t h  t i -te
keyboard and s p e c i a l  keys r e q u ir e d  to  enable  him to move between p r e se n t a—
t ion m odes.

Pro red u r (‘

( l u r i n g  t h e  f i r s t  day of t h e  r ec i p e  convers ion  class , the  a c t u a l  m e a s u r i n g
equ ipment was I r t  roduced and (iemonstra ted. Ex amples  of t u e  AFRS r e c i pe
ca rds  were d 1st r i h u t e d , and t h e  card fo rma t was exp la ined  In detail. At

• h it ’ hog i n n i n g  of t h e  second d a y ,  t h e  40 s t u d e n ts  assigned to the experi-
m ental groups were told to report to the PLATO/CAl laboratory. The .~t1
students i i i  t h e  coot  ro I group remained In the classroom and cant inued their
stud hes .

When t i i ~ CAl s t u d e n t s  ar r  Ived In  t h e  P 1 ~I T ()  lab , the  proc tar  gave them
1 p r e st u t a t  Ian tlcs cr lb  I tig the  g o a l s  of the  p r o l e ct  and r a n d o m l y  :u~s Igned
them Ident 1 f f  cat Ion numbers that d e t e r m i n e d  which  ve r s i on  of t h e  CAT I 1 55005
hey we i c  I c  r ec (  I ye • t n t  roduced them t o  the t e r m i na l  keyboard , and su ch
l te ~i itow to use the special keys r e q u i r e d  icr  o p e r a t i n g  w i t h i n  t h e  l e a r n er

con t ro I Ior ’n. i  t . The ap p r o p r  l a t e  CA I l esson  m a t e r i a l  was In it lated when lie
st  udt’nt m d  icated his desire t ~ beg in .  A f t  t - r  he had finished the lesson ,
he ( 0 m p h  et ed an itt U tide q u e st  lenna Ire , f o l l o w e d  by an a l t e r n a t e  form ot
the si -h ool fin ii te st , which completed t h e  CRT li i  p o r t  ion  of t h e  s tu dy .

s w i - r i  t hen  -il  l owed to r e t  urn to t i , -  c l a s s room . tue final test— —
icr  a l l  groups——cons isted of ac tui l rec Ipe conversion problems .
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RESULTS

Comparison of CAT and Control Groups

Tab l e  2 , w h i c h  compares the  t r a i n i n g  t ime required and f i n a l  test scores
o h t i i n e d  by the three groups , shows tha t the two CBT groups required less
t han o n e — f i f t h  the training time required by the control group. This was
h i g h l y  s i g n i f i c a n t  for both CBT groups ( t  = 56 .03 , p < .001 and t 48 . 17 ,
p .001) . However , the  Job Aid (JA) group performed significantly poorer
on the f i n a l  exam than  the  No—Job Aid (NJA) or the control groups (t = 2.13
and t = 2 . 4 7 , p < .05) . This f i n d i n g  was exac tly opposite to what had been
p r e d i c t e d . It may he that the job aid failed to enhance learning and per—
fo rmance  because it needs to be redesigned from a human factors standpoint.
Many students had trouble learning to use the job aid ; rather than a help,
It became a task that was required In a d d i t i o n  to so lving recipe convers ion
problems .  In o t h e r  words , in the case of the job aid CBT lesson , two new
things were actuall y be ing taught: how to understand the theory of receipe
conversion and how to use the job aid to actually convert a recipe. As a
result , th e job aid lesson contained nine objectives; and the no job aid
lesson , only six. Thus, it appears that the job aid should not be intro—
duced when a student Is learning about the theory of recipe conversion .
Rather , it could  be introduced later as a tool for an already knowledge-
able (‘00k (Ju st as a hand calculator would be another alternative to man—
it a l l y do ing dIvIsIon/multiplication) .

Table 2

Means and Standard Deviations for Training Time
In Hours and Schoo l Final Test Scores in Recipe Conversion Area

CBT—— CBT——
Job Aid No .Toh Aid Control
Group Group Gr oup

Measures Mean SD Mean SI) Mean SD

Time (Hours )  4.44 1.86 4.34 2.07 26.5**

Fina l Score (~
‘) 87.7* lñ .28 94.4 4.92 95.5 4.75

°Fixed schedule for all Ss.

*p .  . OS

~ .001

9 
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Stud ent Attitud e

Since the lesson strategy was based on learner control , where the initia-
tive Lies with the student , it was important to determine whether the CBT
students felt comfortable making  the decisions necessary to progress through
the  m a t e r i a l .  Thus , one of the  questions in the a t t i t u d e  ques t ionnai re
asked the students to rate their ability to “figure out what to do next ,
without being told .” They were to respond by using a five—point scale,
ranging from “very easy” to “very difficult.” Results showed that both
CIII’ groups were comfortable with learner control. Eight members (40%)
ref the JA group re sponded with “very easy” : three (15%),  “easy” ; and nine
(45%), “somewhat easy.” For the NJA group, two (10%) responded with “very
easy”; ten (50%), “easy”; and six (30%) ,  “ somewhat easy. ” Onl y one NJA
group member felt that learner control was “somewh at d if f icul t ,” and one
failed to respond.

A n o t h er ques t ion  asked the students to rate computer—based training on
a five—point scale ranging f r om “outstanding” to “poor .” Again, resul ts
were positive. Sixteen members (80%) of the JA group felt that CBT was
“outstanding, ” and four (20%), “above average.” For the NJA group, twelve
(60%) rated CRT as “outstanding ”; and five (25%) ,  “above average. ” Onl y
one NJA group member felt tha t CBT was “fair ,” and two failed to respond .

PLATo System Reliability

Seventy—nine percent of the CBT students experienced line errors; that
Is, problem s with the transmission of material over telephone lines. These
errors appeared to the students either as overlays of two lines , which were
impossible to read , or as interruptions , when the screen went blank and
the student had to sign back onto the lesson . Because the instructional
materials were presented under a learner control mode , the problems were
especiall y frustrating to the CBT students. They reported that the line
errors resulted in (1) interruptions in tra in of thought and loss of con-
tinuity, because of being sent back to the index by the learner driver ,
and (~) frustration and anger with the system at being 

forced to “pace
through ” several problems to get back to the point of interruption .
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I ) I SCUSS I ON ANI) CONCLUSIONS

o:~ n t p u t c r — h a s e d  t r a i n i n g  (CB T) appears  to  be e f f e c t i v e  fo r  the average
111(1 be low average personnel  in  the  Mess Management Spec i al is t  School.
I ii , two CII I’ groups comp leted the course In significantl y less time than
h i t  control group, and the No Job Aid CBT group per formed equa l ly  as well
on 11w final exam ination as the  control  group.  Although the Job Aid CBT
subjects performed significantly lower on the examination ti-tan the other
CBT and control groups——a finding w h i c h  was unexpec ted——they  s ti l l  d i d
wel l , having a mean test score of 87 percent . This suggests that low
aptitud e students can profit from individualization , wh ich grea tly reduces
training t ime, and still maintain a high level of competency .

At this point , It should be i-toted that, concurrently with our initial
survey of the MS school recipe conversion area , the school officials them-
selves were becoming disenchanted with the school’s curriculum . Thus, for
a number of reasons, our interest may have acted as a stimulus for revision
of the curriculum . At the time of the initial survey, trainees in the ma th
area were experiencing a significant failure rate (50% scored below 75 on
the area final), as well as performing poorly in the lab situation (galley)
which is the school’s criterion measure. Accordingly, the two CBT cour ses
were designed to fill the need for remedial math . However , by the time
the CBT courses had been written and stud ents were ready to be instructed ,
the  MS school had revised its priorities to teach criterion—referenced
s k i l l s  of rec ipe conversion. Because of this change in emphasis tha t
occurred in the interim between the initial survey and the completion of
the CIIT project , it was necessary to compare the CBT presentations with th e
revised classroom math procedures. As a result , per formance d if f e r e n c e s
may have been n u l l i f i e d  due to improved classroom revisions.

F u r t h e r , t h i s  stud y did not  consider the schedul ing problems tha t  may
he i nvolved in I n s t i t u t i n g  CBT while  s t i l l  having to m a i n t a i n  gal ley train-
ing , which requ ires 40 students simultaneously in order  to fully utilize
the galley facilities.

RECOMMENDATIONS

The following recommendations are made:

1. The use of the job aid should be taught separately from theory on
• rec ipe conversion. If the student is not forced to learn two new things

at once , such training may result in both time savings and improved scores.

2. The GilT lesson tha t uses ma themat i ca l  so lu t ions  should be used as
a d r i l l — a n d — p r a c t i c e  remedia l  tool by the  MS school , g iven the a v a i l a b i l i ty
of Pl ATO or a n o t h e r  GilT system .

11
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