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Abstract o x

A 30-item Study Skills Que. “sanaire (SSQUES) ;. designed to evaluate
students’' perceptions of the.- study skills in the areas of reading
comprehension; memorization, "iés’t-tak-ing, and concentration management,
wa§ §u5jected toa pre11m1nary re11ab111ty'and v311d1ty study in the
contéxt of -the Air Force Advanced Instructional Systém. For approxi-

' mate1y nine weeks, students in four computer-managed instruction eeursee
were assigned the SSQUES following the1r first course block. The ques-
jt1onna1re demonstrated substantial re11ab1i1ty and construct validity,

and predictive validity results supported -the pcwer of this measure to

pred1ct student ach1evement and to discriminate between students who

weu]d perform well versus poorly.
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| Al though student Study skills appear to be logically related to
academic performance and some studies confirm this relationship (e.g..
Srown. 1964; Brown & Holtzman. 1966, 1967; Desiderato & Koskinen. 1969.

Miller & Michael, 1972), other studies either find no relationship (e.a.:

Bodden. Osterhouse; % Gelso. 1972: Hartley, 1966; McCausland § Stewart,

1974) or find a relationship for only specific types of students (e.g.,

Wen & Liu, 1976). The question is raised, therefore. concerning the ade-
quacy of existing study skills measures for predicting student performance
in the instructional environment. '

Existing instruments that are frequently used to measure student study

'skills are the Brown-Holtzman (1966) Strvey of Study Habits and Attitudes

(SSHA) and the Study Attitudes and Methods Survey (SAMS; Michael; Michael: &

Zimmerman, 1972). These instruments were not only validated in conventional.

raised, then. about the usefulness of these existing study skills measures
for predicting student performance in the expanding number of innovative
instructional environments which are applying recent developments in instruc-
tional technology to Eﬁé:615§§Fﬁﬁﬁi For example, open classrooms, ability
tracking, and various forms of self-pacing and individualized; computer-
based instructional approaches are becoming more and more prevalent.

One example of advanced computer-based instructional technology applied

The AIS is.a-large scale computer-based training system in which students
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in one of four technical training sps¢ialties learn their respective course

materials 75 sel :’aeed, 1nd1v1dual1zed, and cdmputer-managed: instruction.
Within this system, students progress at a rate determined by their
individual skills, abilities, and interests.

The self-pacsd environment within the AIS necessitstes that students

take responsibility for their own learning, and that they know how to

'Stﬁay éfféétiiéiy; poor or 1nadequate study skills, however, characterizes -

a large number of AIS students. Furthermore. until various fbrms of
individualized instruction become common in our public scheol cysten; few
students will know how to tfaﬁsit1aﬁ their passive learning behaviors to

the active 1nformat1on process1ng strateg1es and skills required for self-

Given the AIS environment and the criticality of effective student

study skills in that;ehvirﬁhméhii-aidhg with the problems with existing

 study skills measures; a new instrument was developed in the context of

the AIS. This 1nstrument was developed for use by either instructor

personnel or computer-based adaptive decision models in the identification

- and diagnosis of students in need ﬁf_specific study skills remediation.

This measure differs from other commonly used measures in its use of both
(a) comparat1ve self-rat1ngs of perceived academic abilities-and effective
study skills relat1ve to other students and (b) “orced-choice descriptions

of §D§Cifit §tijd;\7 skills and béﬁé?iﬁi"g. As suggested by a number of
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rese é: hers (e g:s Bornste1n, Hamilton, M1ller, Quev1llon & Sp1tzf6rm. 1977-'
ratings can be a part1cular1y valid and pred1ct1ve method for assessing
student characteristics and EéﬁéViéFé; Thus, it was hypothesized that
using comparat1ve se]?-rat1ngs in conjunction with tra students descr1pt1on
of their study habits and Skl]]s would result in a measure that would be
complete, criterion test scores) and (b) those students in need of study
skills remediation. |
The present paper reports the results of preiiminary reliability and
validity data on this.new instrument, the Student Study Skills Questionnaire
(SSQUES). The context for the evaluation was the four Zechrical training
courses supported by the AIS. ' |
Method

- Subjects. Subjects were male and female Air Force trainees enrolled

in the Inventory Management (IN); Materiel Facilities (HF), Precision

' ~Measuring Equipment (PME), and Weapons Mechanic (WM) courses during the

‘period from July 1978 through September 1978. Dyring this evaluation

period, the number of students available for reliability and validity
analyses were 313 in the IM course; 92 in the MF course; 79 in the PME
course; and 297 in the WM course. Students were excluded from analysis
if they failed to have reliable data on both the predictor ard criterion

variabies. Student ages ranged frem 17 to & years (mean = 21.5 years)

which asked gfuaéaf; to evaluate their skills in each of four areas:

(o T
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Reading Comprehension (READCM), Memorization (MEMORY), Concentration

Management (CONMGT}, and Test Taking {TSTTAK). There were 15 READCH

items, 12 MEMORY and 12 CONMGT iters, and 11 TSTTAK iteis. Following a

preliminary small oroup tryout to assess the questionnaire's internal

consistency, 20 of the original 50 items which consistently demonstrated

low item remainder correlations with the total scale or appropriate sub-

MEMORY items, nine CONMGT items, and six TSTTAK items. A copy of the
J0<item SSQUES and its subscales is shown in Table 1. Student directions,
used to describe their study habits and skills are given below. Plaase
read each statement carefully éﬁavfﬁéﬁ blacken the space on your answer
sheet which best describes your study habits and skills. There are no
right or wrong answers. Do not spend too ruch time on any one statement,
but select the answer which best describes your study habits and skills.
Notice that you are asked o describe your study skills in four basic
i;ééé (reading comprehension, memorization, test-taking, concentration
management). "

Insert Table 1 about here

The criterion variables of interest in this study were times-to=

complete and criterion test scores on selected blocks and lessons in the

IM, MF, PME, and WM courses.
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Procedure. The SSQUES was placed in each of the four AILS course

hierarchies such that it was the first ass1anment students received after
successfuiiy comp1et1ng the first block of their respect1ve course.
Buring this evaluation period of apprex1mate1y nine weeks, re11ab11ity
data for the SSQUES and its subscales were c011ected by the AIS software
for subsequert analysis by the AIS Test Item Evaluation program. Similarly,
validity data were automatically ébiieéted by the AIS software for subsequent

ahainis by the AIS Déf& Anaiysis éystém ‘This data analysis capabi11ty

The means, staﬁdérd deviations;

and a1pha reliab11ity coefficients for the 30-item SSDUES and its four

subscales are repbrted in Table 2 for all four AIS courses. The AIS Test

Item Eva1uat1on (TIE) program was used in the calculation of alj relia-

bility results.
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As Table 2 indicates, the alpha reliabilities of the SSQUES ranged
from a Tow of :81 to a high of .95; indicating high internal consistencies
%Fﬁeﬁﬁ1ﬁéﬁﬁﬁﬁé&ﬁstﬁfwrﬁ§wmgi It should be
noted that only in the WM course did the alpha reliability of the total
scale drop below .90. " The réiiaﬁiiity'aéfé*Féﬁé?féa in Table 2 also
indicate that (a) the aiﬁﬁa Fé1iésiiify of fﬁe READCM subscaié raﬁgéa
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ranged from a low of .35 to a.high of .75; (c) the alpha reliability of
the TSTTAK subscale ranged from a low of .48 to a high of .84; anc (d)
the CUNﬂGT subscale alpha reliability ranged from a low of .82 to a high
of .88, Again, reliability coefficients from the WM course tended to
be lower on all subscales than the other ALS courses, although the CONMGT
subscale demonstrated consistently high reliability across all four AIS
courses. One ﬁﬁééiﬁié.éiﬁiéﬁéf?éﬁ for the iéﬁéé Féi?éBii?fy coefficients
in the WM course data may be the generally lower variabiiify in these
data. | -
Item-remainder correlations of the individual SSQUES items, with both

the fﬁfé] scale and the appropriate subscale, were determined separately

for each AIS course. Tables 3 through 6 present the means, standard
deviations and item-remainder correlations for the individual items for

data from the IM; MF, PME and WM courses; respectively:

Insert Tables 3 through 6 about here

As indicated in Tables 3 through 6, five items demonstrated consis-
~ tently low item Féﬁé?ﬁ&é?iééiFéiéfﬁéﬁ§ with their appropriate subscales
across the four AIS cdurééé. These items-are: (a) Item 5 on the READCM
scale; (b) Items 9, 12 and 14 on the MENORY scale; and (c) Item 18 on
the TSTTAK scale., These items are thus candidates for subsequent revision
to increase the overall reliability of the SSQUES and its subscales. |

Questionnaire Validity Results. The validity of the SSQUES was

assessed in two ways. First, its construct validity was addressed by
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determining the éiféﬁf to which the questionnazire and its subscales demon-
strated moderately high intercorrelations and consistéht conceptual
groupings across the four AIS courses. Tﬁé§é construct va]1d1ty

duestions were 3§SéSSéd by corréiétibhal and factor analyses, respectively:

to which the questionnaire and its subscales were biédictive of student
performance, in general, and of the performarice of péiﬁitﬁiér subgroups.

These quéstiohs were assessed by regression and discriminant analyses,

utilized in the foreg01ng analyses.

~Cbnstruct Validity. As evidence of the construct val1d1ty of the

SSQUES and its READCM, MEMORY, TSTTAK, and CONMGT subscales, inter-
correlation matrices were calculated'separately for student data on these
measures from each of the four AIS courses. These matrices are shown

in Tables 7 through 10 for the IM, MF, PME and WM courses, respectively.

The results genera]ly indicate moderate to noderately h1gﬁ intercorrelations

-6? SSQUES are within the same student characteristic variable domain.

Insert Tables 7 through 10 about here

A further examination of the Questionnaire's construct validity was

conducted via factor analyses cf IM and WM course data. Only these two

| -y
BN,
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courses had sample sizes considered adequate for this statistical method=

ology. Data from the SSQUES and four subScales were combined with Student
data on the set of affective and cognitive preassessment variables assessed
at the beginning of the courses. Descriptions of the variables included
in the IM preassessment battery are giéen in Table 11, along with the
appropriate variable labels. The results of the IM fagtor analysis are
shown in Table 12. 'As can be seen, the study skills variables formed a
separate factor following the Varimax rotation procedure. Six definabie
?56%6F§ were derived from the preassessment and study skills variables,
third factor. Of interest for the construct validity question is that (a)
the READCM scale féaaéa to load positively on the Reading/Reasoning,
Curiosity; and Media Experience factors; (b) the MEWORY scale tended to
load positively on the Redding/Reasoning factor; (c) the TSTTAK scale -
tended to Toad negatively on the Anxiety Factor and positively on the
Reading/Reasoning factor; (d) the CONMGT scale tended to load ﬁégééiveiy-'
on the Anxiety factor and positively on the Curioéity factor; and (e) the
SSQUES total scale tended tb;ibad negatively on the Aﬁiiéty factor and

Insert Tables 11 and 12.5560f here

- - - -y o o oy

Descriptions of the variables included on the WM preassessment battery

are given in Table 13; together with the appropriate variable labels.. The

factor analysis results from the WM course, shown in Table 14, are similar

i:i . 7 o
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to those found in the IM coursé. Seven definable factors were derived from
the WM préaSSéssméht éﬁd study skill variable set; with SSQUES variables
loading on the second factor. Other findings of interest were that (a)
the READCM scale tended to load negatively on the Anxiety factor and
positively on the Curiosity factor; (b) the MEMORY scale tended to load

negatively on the Anxietvy factor and positively on the multiple Media

Preference factor; (c) the TSTTAK scale tended to load negatively on the

Anxiety factor; (d) the CONMGT scale tended to load negatively on the

multiple Media Preference.factor and positively on the Curiosity factors

. and (€) the SSQUES total scale tended to ioad negat1ve1y on the Anxiety

factor and on the multiple Media Preference factor,

Insert Tables 13 and 14 éboutAhéré

Predictive Validity. The question of whether the SSQUES and its sub-

scales could reliably predict student performance in the four AIS courses
was examined by regression and d1scr1m1nant ana]yS1s appreaches. In the
regression analyses, the wult1ple stepwise methoaology was utilized tc
predict both (a) course completion times and total block scores for those
AIS courses with adequate samples (i.e., the IM and MF courses); and (b)
individual block times and scores for the IM, MF, and WM courses, utilizing

the SSBUES and its four subscales (REABEM. MEMORY, TSTTAK, CONMGT) as pre-

&iEEBFE.: (The number of cases for the PME course blccks was less than 25

per block and thus cons1dered too small for the regre551en methodelegy )

The results of the first set of regres=1on analyses are shown in Table 15

[ Y
Aoy
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for the IM and MF coursés; the results of the second set of regression
* analyses are shown«in Table 16 for the IM and h? courses; and in Table 17

for the WM course.

Insert Tables 15, 16, 17 about here

~

As shown in Table 15, IM.course completion time (B]ocks 2 through/ﬁ)
was re]1ab]y pred1eted by the MEMORY and CORMGT scales w1th an R2 of .40.
The sum of the:biock scores for IM course Blocks 2 thraugh 6 was reliably
predicted by the READCM; TSTTAK, and CONMGT scales with an RC of .14. The
results from the MF course 1nd1eated that the MEMORY scale reliably pre-
d1cted ceurse eompletxon time ?or Blocks 2 through 5 w1th an R2 of 1:.
The sum of HF course block scores for Blocks 2 tnrough 5 was predicted by

RZ of .26.

,'the TSTTAK and READCH scales with an R
"Tables ]6 and 17 indicate variabte f1nd1ngs regard1ng the effect1veness
of the study sk1lls ‘variables in pred1ct1ng individual block tvmes (BETA
var1ab]es) éﬁ& §66Fé§ (BSCR var1ables) in the three AIS cours s In tne
IM course, the MEMORY, SSQUES5 and -CONMGT variables appeared te de the best
job in pred1ct1ng block complet1on t1mes, account1ng for between 18 and 35
pereent of the variance (R ) On the other hand, the TSTTAK, CONMGT and
REABCH var1ables appeared to do the best 3ob of pred1ct1ng IM course block
scores; with R2 ranging between .04 and-.13. The MF results indicated
that the MEMORY, TSTTAK, and CONMGT variables best predicted block times
(R between .03 and :14), and the TSTTAK, READCH, and CONHGT variables
) . e : ‘

-

best BFédiéted block scores (ﬁzé be tween .08 and .26). In the WM course; .

b
) Q;Q;.

k2
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the CONMGT variable ébﬁééféa to be the best predictor of individual block

times, with the other study skills variables sometimes entering the pre-

diction, and with the R%s ranging between .03 and .13. The best predictors

-of individual block scores in the WM course were the MEMORY and CONMGT

_variables, accounting for between five and 19 percent of the variance (R%).

The purpose of the second category of predictive validity analyses
was to determine if the various study skills variables could reliably dis-

tinguish. students in the least efficient and least effective quartiles; on

- the block and lesson completion time and score criterion variables, from

completing -the course quickly and successfully. These analyses were

_restricted to the IM and WM courses since these courses had the largest

numbers of student samples available on the SSQUES administered at the end

-of the first block.

In the IM course, block level data considered appropriate for dis-

criminant analyses were block completion times on Blocks 2 through 5, block

. test failures on an early (Block 2) and a late {Block 5) block, and block. - - -

.test scores on these same, two blocks. In addition, cumulative lesson

completion times and average 1esson test scores were examined for these two

blocks.

_ reported in Table 18: The results indicated that the study skills variables

were moderately effective in discriminating slow from fast students;

_correctly classifying between 61.3 and 69.8 percent of the students; with

a slight gain in predictability from the early to later blocks: When

14

0.
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completion times across the four blocks were suamed, the scales.were quite
effective in réiiabiyAdistrimihatihg the slowest quarter of the students
from the remaining students; correctly classifying 67.8 percent of the

students.

With respect to number of block test failures, the scales were
moderately effective in discriminating students with one or more block test
failures from those who passed the block tests on the first attempt: In
this case; predictability actually improved somewhat from the §ééaﬁ&7(58;2
percent correctly classified) to the fifth (61.8 percent correctly class-
ified) block. | |
| ‘Firally, it was considered of interest to dstsriinie the seales’. power
to discriminate the bottom quarter of the block test score distribution from -
the remaining 75 percent. Again, the scales were found to be quite
effective in discriminating between these two groups and, again, predict-

ability was;fouﬁd to improve slightly from the second to the fifth block

scales appeared to be most effective in predicting block times: On the
other hand, the SSQUES; MEMORY and TSTTAK scales appeared to be most |
effective in predicting block failures and test scores.

G

Pt
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Results of the 1esson leve! d1scrim1nant analyses on the early (Block

2) and jate (Block 5) blocks of the IM course are shown in Table 19. Agéih,
it should be noted that the aﬁélyses d1ser1m1ﬁéted the oerforﬁdﬁée of tﬁé

- bottom 25 percent of the students from the remaining 75 percent with
respeet to lesson completlon times and scores. The cutoff values shown
refer to cumulative lesson complet1on t1mes and average first attempt lesson
test scores for all of the lessons within eooh of the blocks: Thenstudy
skills scales were found to be moderately effective in reliably dis-
criminating between these two groups on both the Eime and score dimensions,
With the percent of students correctly classified ranging from 61.2 to 66.1
percent. It is importarit to note that there was o great 10ss .(aoﬁare’ﬁti ¥s -
in fact; a slight gain for the t1me varlable) in predlctablilty ?rom the
early to the later block. The TSTTAK and SSQUES total scaleg were most .
e?fective in d1§érﬁﬁ1nat1ng between groups on the time aimens1on, while
TSTTAK and CONMGT scales appeored to do.the best-aob 1n.d1ser1m1nat1ng
be tween groups with respect to lesson scores.

. B -

o
X4

¢

-Insert Table 18 about here

Y

In the WM course, which consisted of 14 bloeks, the number. of cases
available in the later Blocks was cons1stently Tess than 100 per block,
;whlch would imply Jarge 1nstability in parameter estlmatlon. Therefore, the

- block lével data considered appropr1ate for analys1s in the WM ‘course con- ‘

o

1§



Study Skills Assessment

- : 1 ;

*scores on these same two blocks. Cumulative Tesson ebmoiétian'tinés and_

average 1esson test scores were -aisd examined for these two b1ocks.
Resu1ts of the d1scr1m1nant anaiyses for the WM block 1eve1 data are

reported in Table 28* The” same procedures were followed as for the IM

' course analyses: The results indicated that the study skills variables o

were ﬁaaé;aféi‘y’ effective in aiscrimiﬁatiﬁg inet‘t‘iéiént (’1a’fe§f 25 aé;eéaf)’

block eomplet1on t1mes; Exc1ud1ng Blocks 3 and 7, {in which the Chi Square
'va1ues were not s1§ni?1cant at the p < .05 levelj, between 61.0 and-75.7
percent of the students were correctly c1ass1f1edf Hhen comp1etlon ‘times
'were sumed across the seven b1ocks, the scales were qu1te effective in

re11ab1y d1scr1m1nat1ng the slowest quarter of the students from the

Insert Table 20 about here

] In B1ocEs 2 and 8 the sca1es were high1y effectlve tn d1scr1m1nat1ng

. students with one or more block test fa11ures from those who passed the
‘block tests on the first attempt: As had been the case for the IN course, -
»pred1ctab111ty actua11y increased from the earlier (B1ock 2, 68.3 percent |

correct1y c1a551?1ed) to the 1ater (Block. 8, 71 9 percent correct1y class-

i?ied) blocks. B — | - )



Study Sk1lls Assessment

15

. classified in Bleck 2 (Eh1—Square not significant at p- <.05), and-59. o

percent correctly classified in Block 8 When B]ock 2 through 8 scores

were surmed, however, the discriminate resuits were much 1mpreved with

69.3 percent of the students correctly cla551f1ed

In general, it appears that the SSQUES total scé?é was most effective:

- in pred16t1ng block completion times, whlle the READCM and TSTTAK scales '

were most effect1ve in pred1ct1ng b]ock test failures and scores.

2) and ]ate (Block 8) po'tIens of the HM course are presented in Table 21.
As was the case for the IM lesson level analyses; the two student categories

defiried on each (tiﬁé and sc&re) dimension were those considéred tb be dis-

lesson completion times across all lessons in the block and average first
attempt lesson test scores for all lessons having. cognitive criterion

tests, ‘The study skiTls scales were moderately effective in discriminating

between the two groups 1n terms ét'time-(éi;é and 38*2,pércénf Eﬁrrécfiy
c1a551f1ed), but less effect1ve 1n dlscr1m1nat1ng between groups on the
score d1mens1on (54 8 and 57 9 percent cqrrect]y classified). Once again;

there is a consistent pattern of 1ncreaS1ng.pred1ctab111ty from the earlier

to the later block. The §§QU§§ total and TSTTAK scales appeared to be the

most effective in d1scr1m1nat1ng students categorized into the Low Group

tﬁfrom tﬁose in the High Group, with SSQUES being mure effective on the time

dimension and TSTTAK being, more effective on the score dimensicn.

b aad
00}
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Insert Table 21 about here

Finally;,é? interest in assessing the predictive validity of the
SSQUES and its subscales was the question of the relative power of these
variables ga;aisefin%naté the poorest quarter of students on the lesson S
and block time and score dimensions from the Féaaiﬁiﬁg 75 percent of the |
7 students, as céﬁﬁaré& Witn the standard set a?‘ﬁiéaggéégaéﬁf predictors
utilized in the I and WM courses. To answer this question,. the same set
of dlscr1m1nant analyses were calculated on the in'an”d WM ccurse data as

had been calculated with only the SSQUES variables. For the IM course, the
preassessment predictor set consisted of 24 course-Spec1f1c cognitive,
affect1ve, and background information pred1ctors (see Table 11); for the
WM course, the preasse sment_predictbr set.consisted of 26 course cific
predictors (see Table l3) ,‘- . = | .

The results of the IM course analyses generally ‘ndicated. that the
"preassessment set cbrrectly claSS1f1ed approx1mately«(a) three percent more
students Gn‘the block time criterion; (b) nine percent more students on the
block seafe er1ter1en; (c) an average of five percent more s*udents on the
lesson time Eriteriﬁni«an&n(&)»an average of four and a_half percent. more hvﬁﬁ

students on the lesson s score criterion, as compared to the quest1unna1re

analyses.
The WM course analyses y1elded similar results, 1nd1cat1ng that the‘

- preassessment set correctly cla531f1ed apprex*mately (a) 21 percent more
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“ block score criterion; (c) an average of five percent more students on the
lesson time criterion; and (d) an average of 15 percent more students on’
the lesson score criterion, as compared to the dﬁéStidﬁﬁaiFé analyses.
Thu%; the iargéi'préasséssméﬁt sets were éBTé to Eéi?ééfiy éiééé?fy 3
Wit course. An additional set of-d1scr1m1nant ana]ySes— however;-wh1ch
ut1]1zed var1ables from both the quest1enna1re and preassessmént sets
1nd1cated that fbr both the IM and WM courses, a]l five of the SSQUES
var1ables were in the set of the most s1gn1f1cant predictors of group
ﬁéﬁBéFEﬁiﬁ for the lessqn_and block level analyses (as defined by changes
in the Raos V discrimination index). | |
Discussion
| fﬁé'aféséﬁf.staay had the purpose of evaluating the bbiéntiai useful=
ness (re11a5111ty, construct” and pred1ct1ve val1d1ty) of a new study skills
measure for (a) pred1ct1ng student perfbrmance in a self-paced, individual-
jzed, or computer-managed_1nstruet1ena] env1ranment;hand (b) identifying
:QMwuinmMof%@tw&ﬁsW@sﬁﬂ;mmﬁumm The results
indicate that the SSQUES and its subscales demonstrated good reliability

and preliminary construct validity. The: differential construct validity

relationships . shoWﬁ in the factor analysis results for the IM and WM courses
siggest that; within d1fferent trainee popu]at1ons, d1fferent satterns of

",cogn1t veand. affect1ve student characteristics are related to the students'

Féfiﬁ§§‘6? the1r study skills in the reading comprehens1on, memorization; -

concentra;iggfmanagement; and. test taking areas:

BN

7In_dddition to the Findings of theoretically meaningful but differential
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factor cnalyt1c re]at1onsh1ps, the data in both courses revealed a

conceptually distinct study skills factor, 1nd1cat1ng suppart for the con-

both cogn1t1ve and affective var1a51es tend to be related to variables in

the study sEilTs domain, suggesting the need for both cognitive and ‘

affective remedial strategies in dealing with study skills problens.
_;___k’utkowski and Domino (1875) reached a similar conclusion when examining
the effectiuzness of a cognitive training program for improving gfﬁé'y’
skills; and they recomiended that further efforts to ameliorate study
skills s;ésiéas also take bersunéiity variabies;intd account.

With respect to the validity of the §§Qﬁ§§ for pred1ct1ng student
uerfbrmance (times, scores) 1n the AIS environment; it is iﬁﬁbftanf to note
that the degree to which the SSQUES variables correlated with subsequent
student persormance did not decrease as a funct1on of t1me in the course
and, in several cases, actually 1mproved from early to late course blocks-:

The strength ef the correlations of the study skills var1ables w1th student

‘performance was found to be a funtt1on ef"Eth the type of cr cr1ter1on,
variable (time versus score) and the nature of the 1nstructi6nef unit (type

of biuck or l*’;”n). These correlat1ens were encouraging, hewev=r, in that
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some support for the hypothesis that a combination of self-rating items

and items which ask students to describe their skills are useful in

- effectively predicting student performance.

The results of - the éﬁéiy§é§ which examined the abiiity of the SéQUEﬁ -

poorly versus satisfa ctor11y in the AIS env1renment indicated that the

SSQHES var1a51es were conS1stent1y able to correct]y classify between 60
and 70 percent of the students. Even thnugh it might be argued thét thé
larger preassessment variable set available in the AIS env1renment was sone-

what inore effective than the SSQUES varlalﬂes in d1scr1m1nat1ng poor'ly

versus sat1sfactor11y perfonm1ng groups of students, there are a sumber of
issues ra1sed_by these findings.
" First, for ihase individualized or computer-based environments which .

do not Support preassess ment test{ng or the use of precourse student data

the SSQUES for predictive and d1agnost1c purposes, rather tian designing

~and implementing éomé EYﬁé'6?‘§?éébﬁf§é'5§sé§§ﬁeﬁf“5FEE€3ﬁf€Z'"TE"'§ ond ™ T

issue is related to' the 1ntended use of the §§§UE§ in self-paced,

1nd1v1dualzzed or computer-based environments as a prescriptive and/or

diagnostic tool. On the bas1s of the present findings, it wouId appear

Enéf iﬁé dueéiiénna1re cou]d at least be used to supp1ement the pre-

/

in the d1agnos1s of part1cu1ar student stu&y,sk111 ‘weaknesses; and thus.

?ééii?féfé§ the instructor's remediation decisions: Finally, the short

- Tength and short adm1n1strat on time (approximately five to 10 minutes)

Ny
|

2:
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niakes th1s measure attractive for situations where "t:me is of the

essence or the amount of student time available f’r precourse testing is

11m1ted;

Uht1l substantiated 1n-cross-val1dat1on studies. Furthermore, édd1t16hél
research on the independent contribution of the two types of iteis used in
the SEQBES (comparative self-rating and self-description) would be helpful '
in answering measurement questions in the psychometric domain and
theoretical questions in the individual differences domain. Relatad to
further research with the SSQUES is the possibility of anhancing both the
reliability éﬁd‘vaiidityubf this measure by instructions to students which

encourage them to answer all 1tems as truthfully as possible. For example,
Bornstein et al. (1977) report that taking the time to tell students that.
they are {ﬁaéﬁéﬁaéﬁf thinkers, that they are bel jeved to nave high integrity

and to be able to evaluate tnemselves honestly, and that 1naccurate report-

~

of”nc asing the f1del1ty of se1f—reports.
" Conclus1ons

The fb]low1ng conclus1ons can be drawn from the prel1m1nary SSQUES

validation results:

(1) A combination of self-rating and self-description of study skills
items in areas identified as important in a CMI environment (reédiﬁg
comprehension; memorization, test taking, concentration management) is both
a reliabie and valid method of assessing areas of student strengths and

weaknesses. The fidelity of this measure might be further enhanced by in=

o
'y}
i
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‘ corperating 1nstruct1ons wh1ch stress the 1mpertance of honest answers.

(2) The SSQUES in its present form has sufficient pred1ct1ve 7

those students expeeted to have difficulty compnetIng the}r course

ef‘1c1ent1y 2nd. ef?ect1vely.

(3) The SSQUES could bé usad as a reliable d1agnost1c and/or prescrip-

tive tool in lieu of the batteny of precourse assessment procedires or as’

.a supplement to these procedures.
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o Table 1
The Study Ski11s Questionnaire (§§§UE§§
Item - ... Subscale
1. I get deeply involved with material I am stqdy1ng READCH
(i.e., I really think about 1t rather than just
trying tc memorize it).
_a. almost always e ;@jfjﬁgﬁﬁé N —
- b. most of the time .. d. almost never : :
2. If1I am read1ng some course material and cannot READCM
understand it; I keep going anyway in order to Jj-‘ :
finish the assignment. ‘
a; almost never c. frequently
b. sometimes d. very frequently
3. 1 ggg]gfraggff_fgylllty to read and remember. READCM
technical informat1on as: : '
a.. well above average “ I c. below average
b. - above average ~-d. well below average
4. 1 .would rate my ability to take good text notes as: READCM
"a. well below average _ ¢c. above average
. b. below average d: well above average
5. In comparison to the amount of time spent reading READCH
your notes and the textbooks, how much time do you
spend testing yourself.on the material when studying
for an exam? o
a. a large amount of time - c. a small amount of time

b: a moderate amount of time d. generally not at all

6. When you can‘t understand what you're reading, do you  READCM -
try to -figure it out? e

a. almost always c.--some of the time

- b. most of the time ‘ d. almost never

7. !ggffjgjshﬁggading7@71ess°n and find that you don't READCM

remember what you read. How often does this happen
to you?

" a. almost never | " ¢. frequently
b:. sometimes _ d. very frequently

© 36
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Table 1 (Continued)
Item Subscale
8. I think it is-easy to find the main idea of a - . READCM
paragrapn or passage. . :
a. a]most ‘always : \§; '56@§7§?7§ﬁ§;fiﬁé
b: ﬁéSt of the t1me d. almost never

9. Do you try to find personel meaning in the techn1cal MEMORY
mater1al to help you remember it? :

a. almost never = - ~ ¢, most of the time
b. some of the time .  d. almost always
10. My memory for facts is: ; ' MEMORY -
a. well above average c. below average -
b. above average d. well below average

11. You have .read some material-for a lesson and you feel  MEMORY
that you understood pretty much what was being said.

A classmate then asks you a question on the material

or you try tofrecall some of the material yourself and

find you can't remember much of what you have read.

| " How often does this happen to you?

'a. very frequently. c. sometimes

how much time do you spend memor1z1ng it?

‘b. frEQGéﬁt]y - d. _almost never
12. When it's necessary for you to memorize material, MEMORY

a. more than 172 my study é. 174 to 172 of my study

,,,,,

time _ time

bs 172 of my study time d. I don't memorize material
13. To memorize something, I repeat it to myself many MEMORY
times.

a. almost never c: frequently
b. sometimes d. very frequently
14; To memorize 56ﬁéfﬁiﬁ§; I write it down several times.  MEMORY

a. j@fjﬂffééﬁéﬁfiy c. sometimes
o7 b. frequently E d. almost never
15 How would you rate your ability to memorize and MEIMORY -
remember information? _ .
a.f_ﬁéii above average ¢. below average
b. "above average : d. well below average
31 )

iy
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Table 1 (Continued)
i Item ‘ ___Subscale
16.. I would rate my ability to do wel] on multiple TSTTAK
cnhoice tests as: ' S
a. well above average c. below average
b. above average - d: well below average .
17. 1 usually read the test directions very careguiiy; TSTTAK
| a. very freguently cs Ssometimes
b. frequent]y d. almost never .
18. 1 wuuld rate my ab1]1ty to finish tests on time as: TSTTAK
a. well below average c. aboveigygragggiff ‘
: b. below average : d. well above -average
19. You are taking a test and you_ come to a Quest1en for  TSTTAK
wh1ch you are sure you know the answer, but you just
can't quite remenber it. How often does this happen’
a. almost never : c. frequently
b. sometimes -d. very frequently
20. When taking an exam; I am usually feeling . TSTTAK.
-as very relaxed c. somewhat nervous and uptight
b. relatively relaxed d. very nervous and uptight
21. You study very hard and yogfgnggfghgg you understand  TSTTAK
the material but wnen.you set down to take the test, -
~ you forget everything you knew. How often does this
-happen to you?
a. almost never . frequently
b. sometimes - d. very frequently
22. 1 would rae my ability to concentrate (compared to CONMGT
other students) as:
a. well above average c. below average
b. above éVéfagé , d. well below average
23. 1 would rate my ab1l1ty to deal with distractions - ° CONMGT .
that occur while I'm studying as: ) _
S a. ygl] below average c. above average
b. below average T d. well above average :
3z )
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~Table 1 {Continued)
) Item - . Subscale
24, 1 would rate my ability to keep my feellngs and CONMGT
enotions from 1nterf*r1ng with my school work as.' -
a. well below average c. above average
b; below average : 'd. well above average
25. 1 would rate my ab1]1ty to deal with d1stract1ons CONMGT
that occur while I'm taking a test as: ' -
a. well. abovgi§yerage c. below average
~ b: above average. = d. well below average
26. Once 1 get started, I find it easy to continue - CONMGT
2 study1ng fer a re]at1ve1y long. time. ' .
a. g]mgsgfa}ways ' . c. some of the time
bs most- of the tIme _ d. almost never

27. 1 enjoy studying. I am usually in a good mood when I CONMGT
- am studying. i L ‘

2. . almost,neverfﬁﬂ' c. most of the time
b. some of the time - - d. almost always :
-28. You are studyirg a lesson. After reading a number of CONMGT
paragraphs, you suddenly realize you have no idea :
~_what you just read because you have been thinking of
" other things. How often does that happen t6 you?

a; very frequent]y c.” sometimes
b. frequently d. almost never :

29. 1 get §]eepy when I start to study. ' CONMGT
& almost rever c. frequently
b: sometimes d. very frequently

30. If other students are studying near me, I have CONMGT
trouble blocking cut noise in the room; ,
a. almost never - " c. frequently"

- bi sometimes ‘ d. very frequently

w |
&
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| Table 2
Means, Standard Deviations, and Alpha Reliabilities

of Study Skills Questionnaire Total Scale and
Subscales Administered in Four AIS Courses

Course Scale _ Score Range N Mean ' SD Aiﬁﬁé R
IF  SSQUES  30-120 © 313 8.0 17.5 .75

‘3= 32 313 229 5.1 .87

~J |

33 173 41 .73
6-24 313 16.6. 4.0 .82

i
o
2 :
w (<)) ~ ol
[
)
0

9 - 36 313 24.1 6.1 .88

W ssuES  30-120 92 817 161 .98
READCM 8 - 32 92 23.2 4 "

28 S92 16.7 4,
4

5

MEMORY 7

TSTTAK 6
" COWMGT 9 - 36 92  25.3

24 92  16.5

PHE  SSQUES 30
READCM 8
MEFORY
TSTTAK
CONMGT 9 - 36 79 2.6 51 @ .&

120 79 8.6 13.7 -9

79 232 42  .%

N o
']
& &

i 79 18.0 3.5 .55

o
]
N,

o+

79 16.8 . 3.2 .75

WM SSQUES  30-120 - 297 85.1 9.3 . .81
| READCM 8-3 - 297 24.1 2.3 .58
MEMORY  7-28 . 297 13.2 2.5 .35

| 297 |

o.
e

rcod |

TSTTAK -

Y
2

297 24;

2
=
&
—
[t
]
W
(o4}

34
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TABLE 3

- _ roo. )
Means; Standard Deviations, and Item-Remainder
_ Correlations for Study Skills Questionnaire

Total Scale and Subscales in IM Course (N=313)

Subscale/Ttem Mean . S0 - _ Item Remainder _
. . Total Subscale

2.72 .92 .62 .65
3.05  1.04 .55 -48
2.71 L 77 - .70
2.69 -80 .67 .63
2; 9,1 091 S . 59 . 058;
,3,03,2, 09; 058 ' s : 068
ZOZZ 089 GZ] 366
2,77 - <89 <69 .66

READCM

00/ .0V U 45 W) P (ot

MEMORY 9 2.60 1.03 49 - .35
10 2.41 178 .69 .58
n 2.86 - .86 . 73 .63
12 2.05 .99 .33 .26
13 2.05 95 .38 .40
14 2.63 - 1.14 .39 - <39
15 2.70 75 79 :63

.78 . ?3 . . ?1
X .51

TSTTAK - 16

—
vy
WA N W R
WOV U= B
crudunymcnfe
—)
[ ]
o
~
L[]
o+
w
L[]
w
~

25 2.69 .90 .66 - .67

27 2.8 .89 . .62 .62
28  2.69 .94 13 .70

2.94 - 1.03 .59 - .57
30 2.86 1.n .59 .60
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TABLE &
Means, Standard Deviations; and Item-Rema1nder
Correlat1ons for Study Sk]lls,euest1onna1re
Total Scale and Subseales in MF eourse (N=92)
Subscale/Item Mean SD . Item Remainder .
: .~ Total - Subscale
READEM 1 2.72 .86 . .60 57
2 3.14 1.03 83 = .51
3. - 2.61 .66 .66 57
4 . 2.86 .79 .58 - .55
5 2.83 .82 .52 -1
6 3.30 -92 260 55
7 2:80 .84 72 - .55
8 2.971 .85 .58 .52
MEMORY 9 2.53 ..93 .54 24
11 2.86 . <76 74 .65
12 1.93 - 97 35 <33
13 1.97 _.88 .47 .60
14 2.46 1.13 -3i )
15 2.60 .80 7 _ .61
TSTTAK 16 2.84 77 o 73 < W11
5 17 3.1 .92 .60 .49
- 18 2.77 © .93 52 46
19 2.60 77 .69 . <72
20 2.25 <83 .68 ‘ <66
21 2.91 1.08 .55 .70
CONMGT 22 2.79 .76 .69 .72
23 2.64 .90 .61 _ .64 >~
24 2.84 91 - «65 - <65 .
25 2.84 .83 <65 .66
26 2.76 97 .56 .65
27 2.58 9 .52 .50 -
28 2.67 .88 .65 .58 b
29 3.05 .95 .59 - 66
30 3.15 .96 .64 .61

0]

. .w:
cv‘?)‘

[
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TABLE 5

Means, Standard Dev1at1ons, and. Item-Rema1nder

Correlations for Study Skills Questionnaire.
Total ‘Scale and Subsca]es in PME Course (N=79)

Subscale/Item Mean SD — Ttem Remainder
. . Tot __ Subsc

READCM = 1 2.84 79 .51 .53

2 3.20 .88 .58 .51

3 2.70 .77 .65 .57

4 2.77 .72 .60 .50

6 3.3 .76 67 .65

7 2.73 73 - .60 .49

8 2.91 .77 .63 - .57

MEMORY 9 2.34 1.04 &8 ~ .35
10 2.43 .80 - %9 .91

1 2.86 .76 .58 .46

12 1.94 1.28 :20 .06

13 2.€8 _:87 28 .03

14 2.96 1.01 .28 .24

15 2.81 .68 62 .57

TSTTAK 16 2.81 .62 .61 .56

17 3.28. ~88 59 .48

18 2.65 .82 .28 .25

19 2.82 .66 .58 .56

20 2.18 .78 .40 .56

21 3.10 1.00 :61 .67

CONMGT 22 2.77 .62 .77 7

23 2.58 il .63 .59

26 . 2.72 .89 .44 .33

25 207,9 024 . 060 61

26 - 2.70 91 .61 - .55

27 2.47 92 .56 57

28 2.68 84 71 .64

29 3.05 .86 .63 .60

.30 2.9 1.12 : .48 52
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" TABLE 6
P - Means, Standard Deviations, and Item-Remainder
= © -, Correlations for Study Skills Questionnaire .
Total Scale and Subscales in WM Course (N=297)

Subscale/ltem . Mean S0 ~1tem Remainder _

_ .. Total . Subscale .

3.00 69 - - 44 .. .56
3.35 73 .19 .23 .
2.80 .56 .36 .29
2.83 .70 17 15
3.44 - 69 .23 .26 .
3.05 .70. .50 29 ¢
2.93 .74 _ 44 -39

9 .60 -88 .22 s =01
11 3.05 . 65 .62 +30
12 2.21 290 - .14 . - <07
13 2:12 .86 .04 o 15
1@ 2.81 . .98 -0 -05
' .52 .45 .37

mwb\\m‘“\w‘m‘-‘\
[

ﬁ\
)
2
[*~}

o
[e-]
-~

.53 ) o;Q .QZZ
.74 32 -~ .16
.86 R -.05 ' 04
57 .53 4
.72 47 - .3
.75 . -5 44

TSTTAK 16

ETSINpA )4

CONMGT 22 .58 .36 .18 -
v 000 &Gell 07,7 * 054 062
24 , .78 .47 .53
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TABLE 7

Study Skills Assessment

36

. Intercorrelations of Initial Measure of Study Skills

~ Questionnaire Variables in

IM Course (y=267)

- MEMORY '

~ TSTTAK 4 o
e . , \

CONMGT

. 8§

QUES

READCM :  MEMORY  TSTTAK
READCM-  1.00 37 .43
EMOR o 1400 .39

CONMGT

'~ SSQUES

»

.77
.65

Y 4

:77
1.00

¥

L

39

e\ significant at the p < .001 level.
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TABLE 8 :

___Intercorrelations of Initial Measure of Study

- Skills Questionnaire Variables in MF Course (N=90)

_ READEM  MEMORY  TSTTAK CONMGT SSQUES

READGH . 1.00 40 a8 om0 .76

. MEMORY T &7 .8
TSTTAK © | .00 41 | .77
CONMGT o o 100 . 72
SSQUES : | ‘

A1l above correlations are significant at the p <-.001 level.
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Intercorrelations of Initial Measure of Study Skills

Questionnaire Variables in PME Course (N=80)

READCN MEMORY TSTTAK CONMGT SSQUES -

CREADCM 1,00 47w e .
MEMORY SRR E T S S
STk 0 a6 .68
consT - | N I I

SsuEs ., o . BRE

*'p < .05; all other correlations are significant at the p < 00T level.
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TABLE 10 _
Intercorrelations of Initial Measure of Study Skills

"Questionnaire-Variables in WM Course (N=271)

READEM ~ MEMORY - TSTTAK  CONMGT  SSQUES

READCH  1.00 .38 48 a8 .78
MEMORY 0. LA 2 62
TSTTAK . 100 39 0N
CONMGT . .00 .8
SSQUES | - S 1400

* 9 Z .01; all other correlations are significant at the p ¢ .GO1 level.
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TABLE II Deseription of IH Preassessnent Testing Battery

Tactor

Nedia
Preference
n@ara

General Nedfa Preference
~Seale

Visual (PREFV)
Auio (PREFA)

Print (PREFP). .
Conventional (EXPCI)
Self-Paced_{EXPSP)

ceived as threatening versus feelings
~ of interest in a variety of techmcal '

areas; _ |
Neasiures Student's preference for

~ visual versus audio versus printed
learning materials, as well as his/

her experience with conventlonal

versus self-paced instructioral’
methods

A stDescriptinns huthor '
- Reading/ - Logical Reasoning Test  Measures student's qenéral abﬂrty Hertaka & Gailford PR
Reasoning - (LOGREA) to judge ‘the Togical soundess of - - .(1955)
| S | : : neaningful conclusions, CL
- Reading/ - INReading Skills Scale . HMeasures Student's technical infor- McCombs (Note 1)
-+ Reasoning  Reading Scale 1 (READS1)  mation processing and retention =
S Reading Scale 2 (READS2)  skills, under timed conditions,
| " on materfals extracted from M and
. ° NF technical manuals; _ o
Reading/ Reading Vocabulary Test Measures student's cnnprehension, - Deignan (Note 2) .
Reasoning (RYGETE;) | under tined conditions, of terms | .
R - frequently used in Air Force
S Lo © - docments and manials, —
Axiety/ Attitnnle Toward Course Measures how tense or apprefiensive -~ Spielberger;
Curfosity  Materials versus fnterested or otivateda - Gorsih &
' - State Anxiety (STANX) student feels about learning the IM Lishene (1970);
r State Curiosrty (STCUR) course materials on an intensity McCombs<Leherissey
L dinension, (Note 3)
 Anxiety ‘Test Attntude Inventory Measures, on a frequence dinension, Spielberger (Note 4
' (T student's tendency to_feel cognitive | ‘_ |
Test Worry (TAIWY) ~ WOPTy versus emotional versis |
. Test Emtionality (TAIEM)  generally ankiods when taking per-
~ Test Anxiety (TAIEX) fornance or-achievement tests. | ._
Axiety - General Attitude Scale . Measures student's genera] tendency Spielberger et al,
- Trait Anxiety (TRMNX)  to experience feelings of tension (1970); Day (Note 5)
Trait Curfosity (TRCUR) ~  and apprehension in situations per-

oy .
IUBWSSISSY | SLLINS APN3S




‘ THBLE 12
Varimax Rotated Factor atrix.for IH Course Study Skills

Questionnaire and Preassessment Variables {ii = 213)

oo BOORD . HETR2 . RTRI  POR4 mETRS Eﬁ;ﬁ?gs
YARIABLES _ (Anxiety) - (Readin tudy Skills) (Curdosity) (Media Experdence) Preferenca)
READCM  -.166 I} 240 .08
MR -8 s LA T .
NS I Y. 052 6
COMGT =303 o 6% mo W Bn
o OSQUES <IN [ 116 -.108
READST  -,068 082 090 125 013
A2 <12 S [ 178
ORI 190 3 I 06 BT
L0GRER =106 o i JN |
STARK 580 3% =310 =013 148
CSTOR w3 @ e 6l | sm
5 Rk T/ I 085

f

K - 0 1039
WLl S8 o - 058 -0 0%
T 161 B W -0 084
WA 5 =040 06
| 159
PREFA 181 003 <05 G s an
R 08 08 08 k) oA
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TABI.E 13 Déscriptien of WM Course Preassessment Testing Battery
g 7u: scale Mﬂesm A

Tohor —

. State Auxiety (STANK)
State Euriosity (STCUR)

Anxiety  General. Rttitude Scale

Irait Anxiety (TRAX)
Trait Curiosity (TRCUR)

- student feels about- learning the

W course materials on an 1ntenstty

dimension;

~ Heasures; on 3 fréquency dmenswn,
student's general tendency to ex-

perience feehngs of tension and

- appretiension in Situations perceived

as_threatening versus feel ings of
interest in a variety of technicai

Syielberger et al,
- (1870); Day (Note 5)

. Reading/ - mﬁgggqlng,Skﬂ]S,sgale,,  Measures student's “peading compre-  MeConbs (Note )
« Reasoning  Rezding Scale 1 (READSI) - hension and speed on materfals |
URE Rea'ding S'calé 2‘ (READS2)  extracted from WN technica] orders
; - and technical manuals. , .
. Reading/ Reading Vocabu]ary Tst Measgrgsﬁa student's comprehenswn, - Deignan (Note 2)
Reasoning (Rvocm) -~ under tined conditions, of tems ‘ :
' . frequently used in Air Force daeu-
x , . | ment and manuals, S _
- Math Skills - Skip Destination Test Measures student's general arithmetic  Christensen & Guﬂford
| ~ (SHIPDS) - reasoning or problen solving ability, . (1955) '
: using specific riles to solve
‘ . - problems under timed conditions. |
 Math Skills  Math Fasifliarization Test Measures student's basic math ATC-Developed
| - (MATHFT) . skills, under timed conditions, on | '
Seale T (MATHF1) - tasy and difficult subseales; that
Scale 2 (MATHF2) * - are required in certain areas of |
B ’ the KM coiirse; |
| Anxiety © Mtitude Tvard Course  Measures how tense o apprehensive  Spielberger; Gorsuch
- Curosity  Katerfals versus_interestad or Motivated a © & Lushane (1970);

Mcﬁombs-Lehenssey (Note 3)

b

areas o
‘ .

IUBWS'SISSY | S LEAS APNIS)
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| . TABLE 13 (Continued)
Iectoe T T R T s s — T ——

(Curiosity  Mechanical Curfosity Scale  Measures student’s general feel- Author tnknown
' (NECCUR)  ings of interest, or tendency to

- Anxiety Test. Att1tude 1nventony
(M)

Test Worry (TAIHY)

Test Emotionality (TAIEM)

Test Anxiety (TAIEX)

Media Pref: General Media Preference
arence Seale.
- Visual (PREFV)
Audio (PREFA)

. Print (PrEFR)
~ Media Exper-  Conventional (EXPCI
" dence - Self-Paced (EXPSP)

- %

become interested in, mechanical

devices and ﬁééﬁéﬁiéii ﬁfiﬁfiﬁieé’

Measures. on a frequency dimension,
student's tendency to feel cognitive
Worry versus emotional versis . -
~generally anxious when taking per- .

fbrmente or achievement tests.

Measures student's preference for

visual versus audio versus printed
Tearning modes, as well as his/her
experience with conventional
versus self-paced instructional

methods,

- Spielberger (iote 3)

Mclombs (Note 5)

€Y _
JUDWSSDSSY SLILLMS APpNag



O TET |
\ - Varimax Rotated Factor Matrix for WM Course Study Skills
Questionniire and Preassessment Varfables (N = 271) .
L TORT TRTRS TR FACTOR 7
g POIRL O (Skdy  (mth  (Wda  FiciRs (Reading  (Wedia
VARIABLES (Anxiety)ARms}—_ Skills) _Prefarence) {Curinsity) - ReasonmgLExpeplence)
L R R e 2 RN T
R TR S 00 a0
T s FE N < RN A 064
CHET I s e e 5 500 056
WS - g s - N
N TR R R
L R R T 5 a0
ML 26 07 . B e e S
IR T R N R B8
R CIIERRER - SN B X I
TOR A a5 o R - J
\ R W90 gy g 197
[N A Y T 54 SR
N I R FLL7 AN /S | I
| PREFP N ) N - S
EXPCI‘ MW 0 NI R
LN R " R 100 115 685
mm'n\ W S W% - 0
RN - R R - I 1] RETIE -
L - B - R T S A
L SR B - T R
L T T I |
L B B T B I 0
WL 8 25 . 0 9 2089 % .03
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TABLE 15
- Multiple Stepwise Regression Results for IN and MF

‘Course Total Completion Time and Score Variables

-

Course/ . . . Predictor  Increasz
Criterion Variables N Total R?' “Variables  in RS

IM Course (Blocks 2-6)
Completion Time 88 .40 MEMORY .34
| S _ CONMST - .06
Sum of Block Scores 105 .14 READCHM - .09
| - - TSTIAK . .03
CONMGT .02
MF_Course (Blocks 2-5)
Completion Time 50 SR MEMORY .15
Sum ‘of Block Scores 70 .26 TSTTAK .21

wt
Iu
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| TABLE 16 |
o Multiple Stepwise Regression ReSults fbr the IM and MF
- . Course Ind1v1dual Block Completion Time and Score Variables v

. “Total - Predictor g%
N R% Variables Increase

IM Course
. Block 2 Time (BETAG2) . 104 .35  SSQUES .30

__ | - . MEMORY .05
Block 3 Time (BETA03) 104 .29  SSQUES .27 :
- 7 MEMORY. - .02 3
Block & Time (BETA04) 101 .18  MEMRY - .15 o
S -, CONMGT .03
Block 5 Time (BETABS) 103 .28 MEMORY .22
- - | . CONMGT. - .06
- Block 6 Time (BETAO6) 96 <21 SSQUES - - .16
- - . . READCM .03
. | CTSTTAK - .02
‘Block 2 Score (BSCRO2) 105 ~ .04  MEMORY .04
Block 3 Score (BSCR03) 105 A3 TSTTAK 10
- S READCH . .03
Block 4 Score (BSCRO4) 105 . .06  TSTTAK .02
o S CONMGT - .02
: . READCM .02
% . Block 5 Score (BSCRO5) 105 .10 SSQUES .08
i - ~ CONMGT - .02
Block 6 Score (BSCRO6) - 105 .09  READCM .05
: . CONMGT .02
. TSTTAK .02
. MF Eanrse _ o
Block 2 Time (BETAG2) &9 .07  CONMGT .07
;Block 3 Time (BETAO3) 68 .14 MEMORY 11
TSTTAK .03
“Block 4 Time (BETAO4) . 66 (09 TSTIAK . .09
Block 5 Time (BETAG5) 59 .03 MEMORY .03:
-Block 2 Score (BSCROZ) 70 ;13 TSTTAK | .13
Block 3 Score (BSCRO3) 71 .26 TSTTAK .16,
- - READCM .04
| . CONMGT .06
" Block 4 Score (BSCR04) A .21 TSTTAK .16
' . i . : ) READCM _ sG>
Block 5 Score (BSCRG5) 71 .08  READCH .08

57
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TABLE 17

_ Multiple Stepwise Regression Results for the WM

‘Course Individual Block Completion Time and Scere Variables

| . Total Predictor - 2
Criterion Var'lables N Rz' : Variables
Block Times S o
Block 2 Time (BETA0Z2). 4f . None Sig.
Block 3 Time (BETAD3) 46 .04 TSTTAK .04
Block 4 Time (BETAO4) 46 03 _ CONMGT <03
Block 5 Time (BETAO5) 42 .04  READCM .04
Block 6 Time (BETAOG) 44 . None Sig.
Block 7 Time (6@?&6?),‘ 43 .12 ' . ‘CONMGT a2
Block 8 Time (BETAOS) 44 .08 CONMGT .08 :
Block 9 Time (BETABS) 33~ None Sig. <
. Block '10 Time (BETA10) 44 None Sig:
Block 11 Time (BETA11) 46 13 READCM . .09
; D | TSTTAK .04
" Block 12 Time (BETA12) 46 .18 CONMGT J1
- L - . TSTTAK .04
o - MEMORY .03
Block 13 Time (BETAI3) 43 .07  CONMGT 07
Block 14 Time (BETA14) 42 1 CONMGT . - - -.05 -
- o ‘. SSQUES - . .06
Block Scores o BT C
Block 2 Score (éétﬁaz; 46 None Sig.
Block 3 Score (BSCRO3) 46 .18\ MEMORY .09
° READCM: .09
Block 4 Score (BSCR04) 45 05 MEMORY <85 )
| Bloek 5 Score (BSCRO5) 45 | None Sig. .
 Block 6 Score (BSCROS) 46 .06 . CONMGT 06
Block 7 Score (BSCRO7) 45 None Sig. “
Block 8 Score (BSCRO8) 46 None Sig.
Block 9 Score (BSCROY) 46 .19 CONMGT .07
o TSTTAK .05
: : . READCM .07
Biock 10 Score (BSGR]G) 4 .17+ MEMORY . 17
‘Block 11 Score (BSCR11) 46 13 CONMGT .13
Block 12 Score (BSCR1Z) 46 - None Sig. o
* Block 13 Score (BSCRI3) 46 .16 MEMORY ,?g
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| TABLE 18 |
IM Course D1scr1m1nant Analysis Results for Bleck Level Data
‘ Cr1terlon "Bottam 25‘*ARema1n;g9425§I' 2 P 3 €orrect1y Grder of ,
- Vanmwd_;x—ﬁamﬁwm. -
Block 2 | 1877 {67 ' 1877 |202 | 36. 4*** 68.4% | MEMORY.
Time (in. T l | 'SSQUES
minutes) ! - , | READCM
SN i ! "| CONMGT
i ‘ . TSTTAK -
" Block 3 1678 .72 © 1678 ‘220 24;2**; 64.4% : MEMORY
« Time-(in L - i i . SSQUES
uﬁnutes) v ; b f b . CONMGT
P ; P L . READCM
: T U U D1
‘Block 4 | 1154 {71 | 1154 ;211 , 14,5%** 61.3% : CONMGT
Time (in | P : | - | MEMORY
m1nutes) l ] | | ; READCM
| | | | TSTTAK -
~ Block 5 | 1733174 , 1733 |221 | 46.4%  69.8% | SSQUES
Time (in { I : ~ MEMORY
minutes) _ ; : o | READCM
. . A : CONMGT
! A « -+« TSTTAK
Block 25 | 6545 61 @ 6545 181  30.6**  67.8% | MEMORY
- Time (in | [ A S 2 : . SSQUES
- minutes) | | i S ? i CONMGT
; : R . READCM
: ; > | TSTTAK
Block2 | 1 45| ¢ 168 | 5.8% |  58.2¢ .| CONMGT
Failures - b 3 , TSTTAK
. : . L ; ' P . SSQUES
Block 3 1. 70 O 1158 | 12.8**,  61.8% | MEMORY.
Failurés o i : TSTTAK
- . ‘ , SSQUES
" Block 2 : 73 79 73 221 | 20.3** 63.0% ! SSQUES
Score 5 o o ; . MEMORY
T . ; ? READCM
o . CowMer
. : : Lo | ; - TSTTAK ‘
" Block'5 | 69 60 . 69" 248 ;24.7**.  64.3% | MEMORY \\
Score - o | : .'SSQUES - :
D - . |  TSTTAK
P | - CONMGT
,,,,, L i , - . .1_ - ____ . READCM -~ .. ..
_Block 2-5 296 74 296. 224 | 27.2%* 65:12  -TSTTAK
Score ' : ; . SSQUES
S/ « : MEMORY
' - CONMGT

*p<.0l - **pg .00l 56 : L
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, TABLE 19

IM Course Discriminant Ana'lysis Results ‘For Lesson l:eve'l Data

Criterian Botios 75 Wemining 7% | Correctly Order of
Variables Tutoffi N Cuto N X  Classified  Predictors

Block2 | P | o s
Lesson - 1732 55 : 1732 = 164 11.0* | 61.25  TSTIAK = -
Time i P | ~ . SSQUES |

: l - U - MEMORY
. ; - 5 : y CONMGT

‘Lesson . 579. 55 ! 579 , 172 18.6**  64.3%  TSTTAK

Score ' e , o A SSQUES.
| ; CONMGT -

: S READCM

' | | B MEMORY

Lesson | 1416 71 . 1416 209 28.9%* .  66.1%  SSQUES

Time | R | . MEMORY

) L READCM

: o CONMGT

» | ; o TSTTAK

Lesson = 606 70 . 606 | 217 18.6**  62.7% - CONMGT

Score o ; - SSQUES

| | - S | . MEMORY

. TSTIAK

5 ~ . READCM

7./7’-, . ;‘7 _ o '
* p<.ol
**  p .00
o

57
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TABLE 20
WM Course Discriminant Analysis Results for Block Level Data
Triterion Botk ’"memammg 75% 2 % Correctly | Order of
Variables Cutoff] N Cutoff N | X°  ‘Classified | Predictors
Block 27 45T | 38 | 48] 106; 38.0%**, 75.7% | SSQUES
Time (in | S B i CONMGT -
ﬁiﬁﬁtéS) ! o § - | READCM
o : Lo - TSTTAK
Block 3 . '583 38 ' 583 . 108, 1.8 -  55.5¢
Time (in B ! §
minutes) ; . : o '
Block 4 428 36 428 107 5.1%* | 59.4%.  SSQUES .
Time {(in . . Cy | i ; ~ MEMORY
minutes) S : : ; | READCM
’ . ; | . CONMGT
. L f ! ; . TSTTAK
Block 5 1603, 34 1603 . 102 6.6** | 61.0% :SSQUES
/ Time (in.. A S | } | TSTTAK
minutes) ; { ? , : | " READCM
; o | ? i - CONMGT
S : - i P ~ MEMORY
Block 6 1448 32 1448 = 94 6.2* ~  61.1%  SSQUES
Time (in~ - - ¢ ' : ; ; ' TSTTAK .
minutes) j o | ' MEMORY
S ; ! , - CONMGT
, . S o READCM
Block 7 = 624 .35 624 : 106, 2.1 : 56.0%
Time (in | z - g
minutes) : - - o
'Block 8. : 1569 35 1569 104  18.7** = 68.3%  SSQUES
Time (in | ; ; : ; . TSTTAK
~ minutes) - : g : j | READCM
| 1 | DU " MEMORY
R - : __ CONMGT
Block 2-8 6496 13 6496 61 10.6%** : 68.9%  READCM
Time (in . : : j . SSQUES .
minutes) ; _ S : ; HEMORY
I - TISTTAK
Block 2 T 258 0 13; 36.2%**  68.3% MEMORY
Failures L é i ’ «TSTIAK -
S CONMGT
| S - READCM
Block 8 1 129 0 10 26.8%%*  71,9% READEM
Failures , ‘ TSTTAK
. | : SSQUES
S o CONMGT

58
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TABLE 20. (Continued)
C;?fté?i}jn ‘Bottom 25’? iemalin?n:é 7‘S{ ;ﬁ %Correrh; 6éder of
~ Variables Tutoff N Cutoff N 'X . Classified  Predictors .
.. Block2 | 72 21 72 125 2.7 |  57.8% :READCM
Score S : ) . TSTTAK -
,, CONMGT
, i ;  SSQUES'
‘Block8 | 71 3 71 119 5.4% :  50.6% TSTIAK
Score | o ; ' SSQUES
- z ; . CONMGT
! i __ READCH
Block 2-8 545 13 545 . 62 11.2** . 69.3%  READCM
Score ; : S ' MEMORY
L S P CONMGT
; ' S SSQUES
*p<.05
**p< .0l
*** p ¢ .001
.
59 -
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TABLE 21
WM Cource Discnminant Ana]yszs Results for l;essan !:éiiél Pata
ﬁ'iteﬁon rEﬁttom W 7;7";%* Gorrecﬂy Order of
Variables WMmfmd Predictor
— 7.; ' '7 g
' e o
Lesson ' 422 68 422 199 13.0* 6. 0% - SSQUES
Time - o - CONMGT
i IR | READCM
T ; : MEMORY
C ‘ TSTTAK
tesson . 151 "59 151 . 222 2.6 54.8%  SSQUES
Score - L ' . MEMGRY
. . . . CONMGT
S Co. | TSTTAK -
| = I , READCH
Block 8 |
lesson 602 28 602 8 14.6% = 68.2%  SSQUES
Time o , - - TSTTAK
o READCM
| CONMBT
' Lesson 307 36 . 307 109 3.7  57.9%  TSTTAK
Score ' - : - READCM
. : CONMGT
- . MEMORY
o I | SSQUES
* p<.01
60 .




