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Purpose kf the Study
The purpose of this study was to determine if each of the

six learning styles, as measured by the Grasna-Riechrnann Student
Learning Styles Scales (1979) was related to the gender and life
cycle stages, as defined by Levinson (1978), of graduate students
in a university setting. The following questions were addressed

in the study. (1) Are there differences in learning styles
between genders? (2) Are there differences within the genders
with i pect to learning styles? (3) Is there an interaction of
learaing style, gender and life cycle stage? (4) Are there group

differences in learning styles among the life cycle stages? (5)

Are there differences within each life cycle stage with respect
to learning style? (6) Is there a relationship between certain
learning styles and a particular gender? (7) Is there a
relationship between certain learning styles and a particular
life cycle_stage?
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The study was based on the doumentation of researchers that

the learning styles of studentr are not taken into account by

instructors because of the ar;slimption that a given method will

affect all students in the same way (Davi3, 1977).
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The research design that was utilized for this investigation

was the survey method; This design was deemed appropriate

because the study was a social-scientific investigation that

involved a large population and a surey of a sample from that

population to discover the relative incidence, distribution, and

interrelations of the variables described above (Kerlinger,

1973). Th e inatrument that was employed, The Grasha-Riechmann

Student Learning Style Scales (GRSLSS), is reliable and valid for

this population (Okun, Martens & Witter, 1982).

RelationShips and differences among and within various

groups were analyzed statistically by means of Multivariate

Analysis of Variance using a Repeated Measure Design (Bock,

1963). Data collection took place at the University of New

Mexico in Albuquerque, New Mexico, and all procedures protected

the rights of the participants in accordance with the policies of

the UniverEity's Human Research Committee.

The population for this study was graduate students enrolled

at institutions of higher education within the United States of

America. The sample for this study was taken from graduate

students enrolled in 500 arid 600 level graduate classes at the

University of New Mexico, Albuquerque, New Mexico, that met on a

regular basis. Also, those graduate students had to be within



the age range of twenty-two to fifty years of age. A total of

505 students were surveyed who met the criteria. In the sample,

183 subjects were males and 322 were females (Figure 1).

U ER OF SUBJECTS
BY GENDER

MER
Figure 1: Number of Subjecto by Gender.
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The variable of life cycle stage was divided into five
levels based on Levinson's theory (1978) of the adult life cycle.
The five levels used in this study were as follows: el) Entering
the Adult World, ages 22 to 28, had 161 subjects,, of which 8
were males and 93 were females. (2) Age 30 Transition, ages 28
to 33, had 102 subjects, of which 41 were males and 61 were
females; (3) Settling Dosqn, ages 33 to 40, had 153 subjects, of
which 47 were males and 106 were females. (4) Mid life

Transition, ages 40 to 45, had 54 subjects, of which 12 were
males and 39 were females. (5) Entering Middle Adulthood, ages
45 to 50, which had 35 subjects, of which 12 were males and 23
were females. The age of all subjects were 32.3 years, with
males averaging 32.7 years and females averaging 32.i years
(Figures 2, 3, 4).

A factor analysis was used to confirm the construct of the
six scales of the GRSLSS. The original scales as defined by
Grasha and Riechmann (1974) and the six factors (scales) that
were defined from the factor analysis from this present. study are
basically the same. This acknowledgment demonstrates that the

GRSLSS as designed by Grasha and Riechmann can be used in the
study of g-raduate students and also confirms the findings of
Okun, Martens, and Witter (1982) that the GRSLSS is valid for
graduate students.

A Multivariate Repeated Measures Analysis (SPSSX, Inc.,
1983) was performed with the six categories of the GRSLSS as the
repeated factor and as the dependent variables. Me independent

variables in thisanalysis were gender (two levels) and life cycle
stage (five levels). The full model of the design was tested,
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and the within-subject error term was the overall error term for
the full model. The classic experimental approach was used for
this analysis because of the non-orthogonal nature (unequal
numbes of subjects in the interaction cells) of this data. The

classic solution tests each source of variance controlling for
all others that are simpler as well as that same level of

complexitl. As a result, some overlap variance is thrown out.
Traditionally this approach is used with unbalanced number of
subjects and is the default solution used by SPSSX (1983).
Simple effects tests and post hoc analysis, Scheffe tests, and
Trend analysis were used.

Sununarv f the 2itsjats
A test of reliability using the SPSSX (SPSSX, Inc., 1983)

reliability program was run, yielding the following results for
the six Ecales of the GRSLSS: Independent, .64; Avoidant, .82;

Collaborative, .81; Dependent, .68; Competitive, .74;
Participant, .81. These coefficients exhibit acceptable
reliability for the six scales of the GRSLSS.

A factor analysis was used to confirm the construct validity
of the GRSLSS, of which six factors were defined that resembled
the original factors (scales) as designed by Grasha and Riechmann
(1979). The total amount of variance accounted for by the six
factors was 32.3%. Additionally, a total of 64 of the 90
questions of the GRSLSS loaded on the six factors. The factor
analysis confirmed the construct validity of the instrument for
this population and the sample drawn from it (Table 1). Means



and standard deviation results are presented in Table 2, 3, and

4.

Table 1

aaount of Variance Accommted_for per_Factor

FACTORS
OW0111

Percent
of Variance

Cumulative
Percentages

(1) Avoidant 11.6 11,6

(2) Co/laborative 6.2 17.8

(8) Dependent 5.0 22.8

(4) Competitive 4.4 27.2

(5) Independent 2.7 29.8

(6) Participant 2.5 32.3

Examination of the results of the MANOVA (Between-Subjects)

(Table 5), shows that no significant differences were found for

the main eff ects of gender and 1 if e cycle stage on the six scales

of the GRSLSS. The interaction of gender and life cycle stage

was found not to be significant. Examination of the results of

the MANCVA (Within-Subjects) (Table 6), revealed that the second-

order interaction of gender, life cycle stage, and learning style

on the six scales of the GRSLSS was not significant. However,

analysis of the first order interaction of gender and learning

style was significant (P(5,2475) = 7.99, p.05, experiment-wise).

Analysis of simple effects tests showed that learning style

scores were significantly different for each gender, and the

analysis of Scheffe tests showed that there were significant

differences for males between the learning style scores for all



Table 2

Means and Standard Deviations of

totarnintAtyle Scale Score_s_by Gender

Males Females

Scales N SD SD
1.10EMOSIOW411011WIRONOWO

Independent 3.39 .42 3.38 .44
N004.11114800111MOOVIM..........NOM

Avoidant 2.00 .61 1.79 .53
.........0140...MOONO ONNI[

Collaborative 3.70 .62 3.73 .53

01041VOIDININIM.NOWIWIW.....00
Dependent 3.39 .48 3.41 ;44

411POSNOUPWWW4110411MINO

Competitive 2.75 .53 2.64 .52

WilimOWINOMONOWOMMOMOOMUIDOMMODWOMMIONMem

Participant 4.03 .54 4.21 .45

OINOMMONIMMONIMMM11800011001....MNIN



Table 3

Means and Standard-Devlat_ions-oLx

Learnin St-le _Sc4_14 Scores b Life CTà1IStae

Scale M

1

1111.

SD N

Life Cycle Stages

2 4

--111M MMIM

SD N SD M SD

Mmam

N SD

Ind 3;28 ;40 3.41 .42 3.42 .43 3;47 ;48 3.46 .47

Avoid 1.96 .60 1.99 .61 1;75 .51 1.74 .51 1.66 .43

Coll 372 .57 8.77 .56 3.69 .57 3.62 .56 378 ;53

Dop 3.45 .48 3.37 .42 3.39 ;48 3;42 .39 3.29 .55

Comp 2.68 .51 2.69 .50 2.70 .56 2.68 .50 2.60 .64

Part 4;03 .52 4;07 .52 4.21 .46 4.32 ;42 4.35 .36



Table 4

NennA_And Standard Deviations of Laimatmg StIfle_Seale_Seeres

by_L1fe_C-ole_Sta e for Hales and-Fesales

Featile (F)
Hale 00

Soale N

d (N) 3.29
(F) 3.27

Lift_Cyele Stages

i -It-
3 4

SD M SD N SD H

.43 3.36 .33 3.47 .47 3.51

.38 3.44 .47 3.40 .42 3.45

aaSaaSeSfleeaaeeflSSenflflfleafl

Avoicl(M) 2.03 .69 2.15 .56 1.94 .59 1.85

(F) 1.92 .53 1.88 .63 1.69 .45 1.70

Cell (M) 3.72 .56 3.78 .56 3.67 .72 3.50
(F) 3.73 .57 3.77 .55 3.70 .49 3.66

MMINIMIEMINIIIMMIlMININII

DOO (10 3.40 .45 3.41 .40 3.38 .60 3.43

(F) 3.49 .44 3.34 .44 3.39 .41 3;42

Comp (M) 2.70 .50 2.82 .52 2.76 .64 2.70

(F) 2.67 .52 2.60 .46 2.68 .51 2.67

MM....abw.MMON
Part (1) 3.95 .58 3.94 .48 4.10 .58 4.16

(F) 4.09 .46 4.15 .53 4.25 .39 4.38

SD

-5-

SDM

.39

.51

.42

.54

3.58
3.40

1.79
1.63

.37

.51

.43

.43

.62 3.66 .73

.53 3.85 .40

.34 3.23 .55

.40 3.33 .55

.38 2.86 .52

.54 2;46 .66

.45 4.28 .35

.39 4.36 .37

12 1 4



comparisons except Independent to Dependent (Table 7). AnalySiS

of Scheffe tests also showed that there were significant

differences in learning style scores for females for all

comparisons except Independent to Dependent (Table 8). Analysis

of Simple effects tests also showed asignificant difference

between males and females on the Avoidant scale (F(I,503) =

22.01, p.05, experiment-wise) and a significant difference

between males and females on the Participant scale (F(1,503) =

17.44, p.05, experiment-wise).

Table 5

MAMOVA Suasary Table

flittimiSublectFactors
Seas of Mean

Source Variance Squares di Square F-ratio

MONIMOMMMOOMOOMMOMMOMM,MOINOM ONOMOliM

Gender (.01 .18 1 .18 ( 1

Life Cycle Stage (.01 .35 4 .09 ( 1

Gender bY,LCS (.01 .53 4 .13 ( 1

Within Cells 110.86 495 ;22

.05. experisent-wise

1 5
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The following liSt of abbreviations was designed in order to
interpret the MANOVA summary tables.

(G) = Gender

(LS) = Learning Style

(LCS) = Life Cycle Stage

(LCS 1) = Life Cycle Stage 1, Ages 22 to 28

(LCS 2) = Life Cycle Stage 2, Ages 28 to 33
(LCS 3) = Life Cycle Stage 3, Ages 33 to 40
(LCS 4) = Life Cycle Stage 4, Ages 40 to 45

(LCS 5) = Life Cycle Stage 5, Ages 45 to 50

(Ind) = Independent (Comp) = Czmpetitive

(P-oid) = Avoidant (Part) = Participant
(Coll) = Collaborative (Dep) = Dependent

1 6

14



Table 6

MAMOVA Summart_paa

WIthIn.aubiect_Pactors

Sums of 1Mtafl

Source Variance Squares df Square F-tatio

.....71MONINIM

Learning Style

Gender by LS

.89

,05

1658.29 5

10.33 5

331

2.07

1282.95

7.99 *

LS at Mali 5 198,30 *

LS at Female 5 640.81 *

G at Ind .02 1 .02 ( 1

G at AVOW 5.13 1 5.13 22;90 *

G at Coll .08 1 .08 ( 1

G at Dap .07 1 .07 (_1

G at Com 1,30 1 1.30 5.81
G at Part 3,91 1 3.91 17.44 *

LCS bi LS .08 15.77 20 .79 3.05

LCS at Ind 259 4 .65 2.89 *

LCS at Avoid 6.92 4 1.73 7.72 *

LCS at Coll 1.11 4 28 1.24

LCS at Dep .91 4 .23 1.10

LCS at Coa .33 4 .08 ( 1

LCS at Part 6.13 4 1.53 16.85 *

LS at LCS 5 197.66 *

LS at LCS 2 5 122.49 *

LS at LCS 3 5 332.68 *

LS at LCS 4 5 110.25 *

LS at LCS 5 5 106.34 *

G by LCS by LS i01 3.03 20 .15 .59

Within Cells 639,82 2475 ;25

* p ( .05, experiment ',Ise
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Table 7

SCheffe SuasarrUble

Post Hoc Analysis_of LStNato

Scale M SD

Ind 339 442
Avoid 2.00 ;61
Coll 3.70 .62
DOV 3.39 .48
CO140 2475 i53
Part 4.03 .54

Source di FP

LS at Male

Part to Avoid 10181 1460.73 *
Part to Coup 1,181 578409 *
Part to Dep 10181 145.47 *
Part to lad 10181 144.03 *
Part to Coll 1,181 38.03 *
Coll to Avoid 1,181 1027.35 *
Coll to Coup 10181 14950 *
C011 to Dep 10181 34.74 *
Coil to_Iud 1,181 34.03 *
Ind to Avoid 1,181 687.11 *
Ind to Comp 10181 145.02 *
Ifid te DSO 1,181 __( l_
DOO tO &Void 10181 684.25 *
Dep to Comp 1,181 143.57 *
Comp to Avoid 1,181 200.96 *

p (.05 experiment-wise F critical is 11.95



Table 8

SChtffe Summary Table

POOt_Hod_AnalysIm_o_t_Ls_iltArimaile

Seals M SD

lad_ 3.38 .44
Avoid 1;79 .53
Coll 3.73 .53
Dep 3.41 .44
Comp 2.64 .52
Ptet 4.21 .45

Source df F

LS at Fsmals

Part to Avoid
Part to Comp
Part to lad
Part to Dsp
Part to Coll
Coll to Avoid
Coll to Comp
Coll to Lid
Cell_tto D40
Dim to Avoid
Dsp to Comp
DSO to tad

tO Avoid
lad to Comp
Comp to Avoid

1,320
1,320
1,320
1,320
1,310
10320
10320
1032,
1,320
1,320
1,320
10320
1,320
1,320
1,320

3666.90 *
1531;50 *
434.20 *
399.40 *
_146.41 *
2347.88 *
730.89 *
76.34 *
62.17 *

1645.92 *
366.72 *
_ ( _

1577.48 *
344.30 *
458.82 *

p (.05, empsrimant-vise, F critical s 11.95



An examination of the MANOVA results for the first order
interaction of life cycle stage and learning style was
significant (F(20,2475) = 3.05, p<.05, experiment-wise).
Analysis of simple effects tests revealed that life cycle stage
was significantly related to learning style for the Independent
scale, and analysis of Scheffe tests showed no significance due
to the conservative nature of the Scheffe test in control of

Type I errors. Life cycle stage was significantly related to
learning style for the Avoidant scale, and analysis of Scheffe
tests showed significant differences for the following
comparisons: LCS 1 to LCS 5, LCS 1 to LCS 3, LCS 2 to LCS 4, LCS

2 to LCS 5, and LCS 2 to LCS 3. Life cycle stage was
significantly related to learning style on the Participant scale
for the following comparisons: LCS 3 to LCS 1, LCS 4 to LCS 1,

LCS 5 to LCS 1, and LCS 4 to LCS 2 (Table 9).

Analysis of simple effects tests showed a significant
relationship between learning style and life cycle stage 1
(F(5,2475) = 197.66, p<.05, experiment-wise), and examination of
Scheffe tests showed significant differences for all possible
comparisons except Independent to Dependent, and Collaborative to

Dependent tTable 10). Analysis of simple effects tests revealed
a significant difference between learning style and life cycle
stage 2 (F(5,2475) = 122.49, p<.05, experiment-wise), and Scheffe
tests revealed significant differences for all comparisons except
Independent to Dependent (Table 11). Analysis of simple effects
tests showed a significant relationship between learning style
and life cycle stage 3 (F(5,2475) = 332.68, p<.05, experiment-
wise), and Scheffe tests showed significant differences for an.

18
20



Table 9

Scbeffe Summary Tabli_Post Hoc Analysis of

LCS at Ind, LCS at Avold_i_and LCS-al Part_

LCS

Ind

N SD LCS

Avoid

H SD LCS

Part

N SD

LCS 1 3.28 .40 LCS 1 1.96 .60 LCS 1 4.03 .52
LCS 2 3.41 .42 LCS 2 1.99 .61 LCS 2 4.07 .52
LCS 3 3.42 .43 LCS 3 1.76 .51 LCS 3 4.21 .46
LCS 4 3.47 .40 LCS 4 1;74 .51 LCS 4 4.32 .42

LCS 5 1.66 .43 LCS 5 4.35 .36

Source Comparisons df F.011.0MOMMioN..... .....
LCS 4 td LCS 1 4,500

LCS at Ind LCS 3 to LCS 1 4,500 7.08
LCS 2 to LCS 1 40500 4.86

LCS 5 to LCS 1 4,500 11.68 *
LCS 4 td LCS 1 40500 9.01

LCS at Avoid LCS 3 to LCS 1 40500 13.91 *
LCS 5 to LCS 2 40500 12.33 *
LCS 4 to LCS 2 40500 9.63 *
LCS 3 to LCS 2 4,500 13.57 *

LCS 3 to LCS 1 40500 10.84 *
LCS 4 to LCS 1 40500 14.72 *

LCS at Part LCS 5 to LCS 1 40500 11.76 *
LCS 3 tti LCS 2 4,500 5.40
LCS 4 td LCS 2 4,500 10.00 *

LCS 5 to LCS 2 40500 8.43

* p ( .05, experiment-vise, F critical = 9.56
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Table 10

Scileffe Summary Table

INAtAloc_Anal sls_of LS At GCS :

Seal* N SD
4111111

Ind 3.23 .40
Avoid 1-.96 ;60
Coll 3.72 .57
Dep 3.45 .48
Comp 2.68 .51
Pitt 4.03 .52

Source df F.

GCS at GCS 1

Part to Avoid
Part to Comp
Part to Ind
Part to Dep_
Part to Coll

5,499
5,499
5,499
5,499
5,499

1337.09
573.13
177.14
106.54
-29.97

*
*
*
*
*

Coll to Avoid 5,499 966.66 *
COIl tO Comp 5,499 341.00 *
Coll to Ind 5,499 61.38 *
Coll to-Dep- 5,499 --2.34
Dip to Avoid 5,499 688.75 *
Dep to Coup 5,499 190.32 *
Dsp to Ind 5,499 8.93
Ind to Avoid 5,499 540.87 *
Ind to Comp 5,499 116.81 *
Comp to Avoid 5,499 154.93 *

*-p (.05, xperimentwise, F critical

20 22
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Table 11

Scheile_Summary TAM'

Poet Hoc AnalyaliiO_VLS_Iit_LCS 2

Scale M SD

Ind 3.41 .42
Avoid 1.99 .41
Coll 3.77 .56
Dttp_ 3.37 .42
COMO 269 .50
Part 4.07 .52

Source df

LS at LCS 2

Pert to Avoid
Part to Comp
Part to Dep
Pext to Ind
Part to Coll
Coll to Avoid
Coll to Comp
Coll to Dep
Coll to,Ind
Ind to Avoid
Ind to Comp
Ind to D40
Dop to Avoid
Don to Comp
Comp to Avoid

50499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
54499
5,499

$47.00 *
372.92 *
95.72 *
83;99 *
-16.94 *
624.88 *
231.20 *
3224 *
25.60 *

397.54 *
102.95 *

( 1
372.29 *
90.77 *
95.99 *

* p (.05, omporiment-wise, F critical m 11.95
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comparisons except Independent to Dependent (Table 12). Analysis

of simple effects tests showed a significant relationship between
learning style and life cycle stage 4 (F(5,2475) = 110.25, p<.05,

experiment-wise), and examination of Scheffe tests showed
significant differences for all comparisons except Collabbrative
to Dependent, Collaborative to Independent, and Independent to
Dependent (Table 13). Analysis of simple effects tests showed a
significant relationship Letween learning style and life cycle
stage 5 (F(5,2475) = 106.34, p<.05, experiment-wise), and
analysis of Scheffe tests revealed significant differences
between all comparisons except Collaborative to Independent and
Independent to Dependent (Table 14).

Examination of the MANOVA results also showed the main
effect of the repeated measure of learning style was significant
(F(5,2475) = 1282.95, p<.05, experiment-wise). Interpretation of
this main effect revealed that there were significant differences
in learning style scores for the six scales, ard the above-
mentioned comparisons confirm this interpretation.

A post hoc trend analysis yielded a significant linear trend
for life cycle stage on the learning style of Avoidant. The

significant negative linear relationship shared 18% of the vari-
ance. So as life cycle stage increased (age category), the score

on the Avoidant scale decrease& A post hoc trend analysis
yielded a significant linear trend for life cycle stage on the
learning style of Participant. The significant positive linear
relationship shared 21% of the variancm So as life cycle stage
increased (age category), the score on the Participant scale also
increased. No other trends at any level for any other scales
were found to be significant.
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Table 12

Schef/e Suaaary fable

P0111_140b_Analysis_of_14:3-atLCS-3-

Scale

Ind
Avoid
Coil
Dip
Comp
Part

Source

II SD

3.42 .43
1.76 .51
3.69 .57
3.39 .48
2.70 .56
4.21 .46

df 10"

LS at LCS 3

Part to Avoid
Part to Corp
Part to Dep
Part to Ind
Part to Coll-
Coll to Avoid
Coll to Coup
C011 to Dep
Coll to-Ind-
Ind to Avoid
Ind t6 Comp

-Ind to Dep
Dop to Avoid
Dap to Conp
Comp to Avoid

5,499
5,499
5,499
50499
5,499
50499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499
5,499

1774.50 *
671.52 *
196.76 *
184.29 *
78.94 *

1105.16 *
269.15 *
26.45 *
22,00 *

815.08 x
152.23 *
-( t

789.48 *
141.29 *
262.81 *

* p (.05, ezporiaent-wise, F critical 11.95



Table 13

Scheffe Summary Table

Post Hoc analysis of LS at LCS 4

Sdale N SD

Iad 3.47 .48
Avoid 1.74 .51
Coll 3.62 .56
DSO_ 3.42 .39
Comp 2.69 .50
Part 4.32 .42

Source df

LS at LCS 4

Part to Avoid
Part to Coll
Port to Ind
Part to Dip
Part to Comp
Coll to Avoid
Coll to Comp
Coll tO Dap
Cuill_tto Ind
Ind to Avoid
Ind to Comp
-Ind to Dep
DO0 to Avoid
Dap te) Comp
Comp to Avoid

5,499 694.76 *
5.499 51.45 *
5,499 75.77 *
5,499 -84.28 *
5,499 280.20 *
5,499 368.10 *
5,499 91.52 *
50499 4.-03
5,499 2.35
5.499 311.65 *
5,499 64.56 *
5.499 ( 1
5,499 295.08 *
5.499 57.14 *
5.499 92.53 *

11000410

* p (.05, xperiment-vise, F critics. 11.95
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Table 14

Setwfie àiiiry Table

PóátiIOC s of at Lcs- 5

Stale N SD
ONNIM1111.11 ONO

Ind 3.46 ;47
Avoid 1.66 .43
Coil 3.78 .53
Dep_ 3.29 .55
coop 2.60 .64
Part 4.35 .36

Source

LS at GCS 5

df P'

Part te Avoid 5,499 482.73 *
Part to Comp 5,499 203.84 *
Part to Dep 50499 73.21 *
part to lad 50499 51.92 *
Part to Coll 50499 20.70 *
Coll te Ateid 5,499 303.50 *
Coll to Coup 50499 94.62 *
Coll to Dep 5,499 16.05 *
Cell toilful: 5,499 7.05
Ind to AVold 50499 210.01 *
lad to Comp 5,499 50.01 *
mud to Dep:.- 50499 1.02
Dep to Avoid 5,499 179.96 *
Dep_to Comp 5,499 32.73 *
Comp to Avoid 5,499 59.16 *

* p (.050 experiment-wise, F critical = 11.95
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Findings AsloIed tQ Iba AimIlatiNrag§.

ay.pothes_ks 1: There is a significant difference between
genders with respect to learning sty e. No significant
difference was found in the test of hypothesis 1.

Rygothesis Z: There is i significant difference in learning
style between the life cycle stages. No significant difference
was found in the test of hypothesis 2.

ojaypIig -aka 1: There is a significant difference between the
six learning styles for all subjects. A significant main effect
of the repeated measure of learning style was found to be
significant. Interpretation of this main effect revealed that
there were significant differences in learning style scale scores
for the six scales.

Bypothesil 4: There is a significant interaction between
gender and life wcle stage. No significant difference was found
in the test of this first order interaction.

Bypkthests There is a significant interaction between
learning style and gender. This interaction was found to be
significant. Interpretation of this first order interaction
revealed there were significant differences in learning styles
per gender for all comparisons except the comparison of
Independent to Dependent. Additionally, there was a significant
difference for Avoidant and Participent scores. Males were more
avoidant than females, and females were more participatory than
males.
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Hypothesi_s fi: There is a significant interaction between
learning style and life cycle stage. This interaction was found
to be significant. Interpretation of this first order
interaction revealed that there were significant differences in
learning style per life cycle stage and life cycle stage per
learning style. The greater the life cycle stage (older the
subject), the more an individual tended to score higher on the
Independent scale. The greater the life cycle stage, the less
avoidant an individual viewed himself/herself. The greater the
life cycle stage, the more participatory an individual tended to
be. There were no significant differences in mean scores for the
comparisons of the Independent to Dependent scales for all five
life cycle stages. There is no difference in the Independent and
Dependent sca2.e scores. Analysis of life cycle stage 1 revealed
the comparison of the Collaborative to Dependent scales as not
significant. Analysis of life cycle stage 4 revealed the
comparison of Collaborative to Dependent and Collaborative to
Independent as not significant. Analysis of life cycle stage 5
revealed the comparison of Collaborative to Independent as not
being significant. This shows that there are no significant
differences between these scale scores for the three life cycle
stages.

Xypothetie 2: There is a significant relationship between
learning style, gender, and life cycle stage. No significant
difference was found in the test hypothesis 7.
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Discussiop and Conclusionz

_Ing_trumentatign

The Grasha-Riechmann Student Learning Style Scales or GRSLSS

(Grasha, 1972; Riechmann and Grasha, 1979) is a 90-item
questionnare which asks students to express degrees off agreement
by means of a modified Likert Scale on various self=descriptive
items. The instrument is scored by summing the numerical ratings
for 15 items making up each of the six scales. The scales are
numerically independent in that it is possible to obtain high
scores on all, none, or some.

The instrument covers attitudes toward learning, views of
teachers and peers, aria reacticns to classroom procedures
(Riechmann, 1972, 1974, 1981). Using information obtained from
undergraduates, Riechmann and Grasha (1974) have determined that

the instrument provides some evidence of its construct validity
and that it has relatively high reliability. Factor analysis of
the data by Andrews (1981) supported the divisions of the GRSLSS
into six scales.

Development of this instrument was based on the six styles
identified by Grasha (1972). A "rational app oach" was used to
develop thie items (Riechmann and Grasha, 1974). One set of
students generated possible items on the basis of the style des-
criptions/ while another set of students sorted a refined pool of
these items into the categories where they thought the items best
fit. Items sorted into a given category with at least 70 peLcent
consistency were used in the original version of the instrument,
and this initial form was shortened into the present form using
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inter-item correlations and rrliability data which have been
collected on the instrument.

Andrews (1981) studied undergraduate students at San Diego
State University, and confirmed the quality of the scales by
using factor analysis. Additionally, Okun, Martens, and Witter
(1982) have indicated that the instrument has adequate validity
and reliability for graduate students after studying graduates at
Arizona State University (Okun, Martens, & Witter, 1982) found
that the reliability of the instrument was relatively high. Okun

found that the type of learning style had a statistically signi-
ficant effect on the scale scoze. He concluded that the GRSLSS

was useful to instructors of graduate students, and that it might
be useful for future studies in graduate education.

This present study of graduate students at the University of
New Mexico, Albuquerque, New Mexico, found similar results to the

past studies of Grasha (1972); Riechmann (1972, 1974); Andrews
(1981)1 Okun, Martens and Witter (1982); Swartz (1976); and Jason

(1982). The reliability of the GRSLSS was found to be adequate,
and the construct validity of the six gcales was confirmed by
factor analysis. Examination of results revealed no significant
differences between groups for the variables of gender and life
cycle stage (age category), which confirms past studies.
However, within group differences were statistically significant,
and there were statistically significant linear trends
interpreted for two of the scales across the five life cycle
stages of Levinson (1978) that were utilized.

As acknowledged by past researchers who have used the
GRSLSS, there are positive outcomes for both faculty and students
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after the administration and explanation of the results (Grasha
and Riechmann, 1982). Students gain from the knowledge of their
learning styles so that they can assess their own abilities.
Also, instructors have a better awareness of the abilities of
their students based on the types of learning styles the bting
into the classroom. The GRSLSS needs to be used more extensively

at the graduate level within the United States. The GRSLSS has

an identity problem in higher education. Most faculty members do

not know of its existence. Klso, the instrument needs to be
shortened to occupy less time in its administration.

Conclusions Relate. t9 BywIlLugs

Z.VP0 thexds 3.. The position that there is a difference
between genders with respect to learning styles was found not to
be significant. This finding supports the findings of Jason
(1982) except for the Participant scale where Jason found a sig-
nificant difference. Interpretation of this result suggests that
instructors should not differentiate between genders when
planning learning situations, because of the similarity of
learning styles expressed by the two groups.

-Flypothes-jse 2. The position that there is a difference in
learning style between the life cycle stages was found not to be
significant. This finding is of consequence since the examina-
tion of life cycle stages with respect to learning styles had not
been examined previously. With respect to intepretation of this
result, an instructor at the graduate level would not need to



group learning situations due to the similarity of learning
stylea between the life cycle stages.

Hypot.je$j a. There was a sigaificant difference bctw een
the six learning styles for all subjects. This finding supports
the findings of Jason (1982), and Okun, Martens, and Witter
(1982) who found overall differences in learning style scores for
their subjects. Interpretation of this result shows an
instructor at the graduate level that there are unique individual
differences that need to be accommodated per particular student
regardless of gender or life cycle stage. Designing learning
situations by individual learning styles will be a greater taak
than blanket planning of learning situations, which would not
dictate as much time to organize, conduct and evaluate.

ayko_theiz A.. There was no significant interaction between
gender and life cycle stage with respect to learning style. This

finding is of consequence because the examination of the
interaction of gender and life cycle stage with respect to
learning style was not examined previously. With respect to in-
terpretation of this result, an instructor of graduate level
classes need not be concerned with the interaction of these two
variables with respect to learning style when planning learning
situations.

LLY.IN.UMW 1. There was a significant interaction between
learning style and gender. This supports the findings of Kraft
(1976) and Swartz (1976)1 who stated that women were more
participatory. Examination of the results of this first order
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irteraction revealed that males were more avoidant than females,
and females were more participatory than males. Also, there were
significant differences found for all possible scale comparisons
except Independent to Dependent With respect to this interpre-
tation of these results, an instructor of graduate level classes
should construct learning situations so that they are participa-
tory and for those individlials who assessed themselves as
Avoidant, appropriate accommodations for that type of learning
style shotad be made. Interpretation of the Independent and De-
pendent scores should be ignored when planning learning situa-
tions per gender.

Hypothesis E. There was a significant interaction between
learning style and life cycle stage. This finding is nf conse-
quence because examination of this interaction was not previously
done. Interpretation of this result reveeeled that individuals
tended to be more independent the greater their life cycle stage.
Paso, individuals tended to be less avoidant and more participa-
tory the greater their life cycle stage. Further examination
revealed there were no significant differences in mean score coxn-
parisons for the comparison of the Independent to Dependent
scales for all five life cycle stages. Analysis of Iife cycle
stvge 1 revealed no significant difference for the comparison of
the Collaborative to Dependent scales. Lastly, analysis of life
cycle 4 revealed no significant difference for the comparison of
the scales Collaborative to Dependent and Collaborative to Inde-
pendent, and analysis of life cycle 5 revealed no significant
difference for the comparison of the scales Collaborative to
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Independent. With respect to interpretation of these results, an
instructor at the graduate level should construct learning
situations so as to accommodate the styles.. Specifically, the
instrv tor should ignore the results of the Independent and
Dependent scales because statistically there is no difference
between them per life cycle stage. In this situation the
instructor should gear the learning situations to a participa-
tory structure based on the life cycle stages that are
represented in his classroom. If there is representation of life
cycle stage 1, life cycle stage 4 or life cycle stage 5 in the
class the instructor should also be aware of the lack of statis.=
tical difference in the mean scores for the comparisons of Colla-
borative to Independent and Collaborative to Dependent;

Hypothesis L There was no significant difference found in
the second order interaction of learning style, gender, and life
cycle stage. The results of this finding are of consequence
because examination of this interaction was not previously done.
Examination of this result with respect to graduate level classes
shows that instructors should not try to complex the planning of
learning situations for their classes based on the combinations
of many variables that might be exhibited by the members of those
classes. This over examination of student uniqueness, if done,
might lead to a clouding of the true learning situations that are
necessary when planning at the graduate lev11.

japlication ansl lecommendAtion Introduction

According to Grasha and Riechmann (1979), if we are to help
students be confident and effective learners, then we need to
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give them the attention that is necessary concerning their
individual learning styles. Students gain from the knowledge of
their learning styles and tend to become more comfortable
learners. The GRSLSS provides the framework to accomplish the
stove-mentioned items. Jason (1982) addressed the advantages of
knowina t'-e learning styles of graduate students and some of the
advantages to instructors when planning strategies for classroom
use. Specifically, be discussed the time saving that an
instructor would gain by having the knowledge of student learning
styles, and being able to use specific strategies within a class-
room that complimented the individual styles of the students pre-
sent. Okun, Martens and Witter (1982) saw the GRSLSS as a
valuable tool in the relationship of the teaching/learning
process in graduate education.

At this point in the discussion, a number of implications
and recommendations are necessary. The following sections will
address implications for learning situations of graduate
students, recommendations to practitioners, and recommendations
for further study in the area of learning styles, gender, and
life cycle stages with respect to graduate students in the United
States.

jjvlications
Instruction is one of tho many duties of college professors.

All faculty must divide their time among teaching, research,
publication, counseling, serving on committees, service to the
community, keeping abreast of their discipline, and countless
other activities. Almost all professors find the necessary time
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to accomplish all of these items. CurreLtly, the duty that is
paramount in the eyes of the Associacion of American Colleges
(1985) is teaching and the ability to teach at the
coilege/university level. Individual faculty members who are
caught up lyu the desire to become excellent teachers and to be
recognized by students and colleagues have little problem kceping
abreast of how to accomplish their goals. However, some faculty

members ao not share the enthusiasm of their colleagues. They

tend to instruct the way they have isilys done with disregard for
current reseitrch findings concerning instruction, student
profiles, and specifically student learning styles.

Knowledge of studen; learning styles will help the faculty
member save time in trying to decide which learning situations to
use in the gradulte level classrooms. For example, a list of
learning situations for each particular learning style could be
assembled prior to the initial class meeting. Next the adminis-
tration of the GRSLSS would take place in order the determine the
learning styles of the graduate students in attendance that
session. Finally, the faculty member would then assess the make

up of learning styles as determined by the GRSLSS, life cycle
stage, andon.ly then plan the appropriate learning situations for
the class.

The findings of this study imply that female graduate
students are more participatory the greater their life cycle
stage. Males were more avoidant than females the younger they
were. So the learning situations that a faculty member utilizes
should be those which employ participation in order that the
c2raduate student has an opportunity to interact within the
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classroom. This is quite different from the lecture which is the
common type of learning situation that is presented in graduate
level classes. Even in graduate level seminar classes the faculty
members should be a facilitator and not a lecturer. Examinaticn

of the findings also showed that there are no significant differ-
ences for the comparisons of the Independent to Dependent scales
per life cycle stages. This implies a problem with the interpre-
tation of the results from these two scales when trying to plan
learning situations; A faculty member should ignore these
results when trying to plan for life cycle stage groups because
the true style of the learner may be misunderstood .

lmpaendatigng fgr Future It 2ist
Further research is needed on the learning styles of

graduate students in a university setting. The GRSLSS is a reli-

able and v&lid tool for the assessment of six learning styles of
graduate students as defined by Grasha and Riechmann (197 9).
However, in this study the GlIELSS did not a3ways allow for exact
interpretation of the Independent and Dependent scales by gender
or life cycle stage. Revision of those two scales needs to be
accomplished to aid in interpretation of the full instrument.
The length of the GIMES which has 90 items, generally takes an

average of 25 to 30 minutes to describe and administer. It would
be advantageous to shorten the length of the questionnaire in
half in order to save classroom time so that the process of
assessing students' learning styles could be expedited.

This study dealt with a representative cross section of
graduate students at a typical graduate school in the United
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States.
students
status,
students
students
campuses

Future studies should examine the results of graduate
who are from a specific racial group, lower economic
specific ethnic backgrounds, and especially those
who are 50 years of age or older. This group of
is currently one of the fastest growing cohorts on
of higher education. The future of many schools will

depend on the knowledge of the characteristics of these older-
than-average graduate students so that planners can accommodate
the unique situations these older students possess.

Additional research should address the relationship
scholarship to st_udent learning style and programs of study to
student learning style. Clarification of the relationships
scholarship has to student learning style will aid planners in
the design of curricula based on current cohort characteristics,
rather than traditional planning or even worse the retention of
archaic programs that serve little if any useful purpose to
society.

Instructors at the graduate level should be held accountable
for their teaching. ThAs should take precedence over other
duties that are the respc,nsibilities of the positions. Longi-

tudinal studies of the relationship of instructor-chosen learning
situations and graduate student learning styles should be pursued
in conjunction with academic achievement.

Further study should be accomplished with respect to the
relationship of graduate students in particular disciplines and
learning style. Student retention within a discipline needs to
be specifically examined based on student learning style. So

that the true reasons are known why students leave a particular
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program, university planners need to adjust programs and make
suggestions to faculty based on these findings. Another facet of
this suggestion mignt entail an examination of the length of time
it takes a student to complete a program of study based on
learning styles. This examination shot:rid shed some light on the
actual planning of courses, the times that they are offered, and
the total duration of the Experience to be had.

With a society that is increasing in its quest for knowledge
at the graduate level, there is a need to know more about the
pool of individuals who will attend these institutions that offer
graduate study. Without this knowledge of the potential client
or current client, institutions will not accomplish their goals
of educating the society.,

SUMMARY

Knowledge of the students that you interact with as an
irstructor is one of the major necessities for all teachers.
This study has added to knowledge base of learning styles for
graduate students at the university level. The implications

to practitioners were made in order to help answer any questions
those individuals might have concerning the choice of learning
situations for graduate students based on their unique character-
istics. This study also established the utility of the GRSLSS as
a reliable and valid tool for graduate students in the United
StateS.

This study answered and generated a number of questions
regarding graduate students' learning styles, life cycle stages,
and gender. Graduate education faculty and planners have an

38



bligation to their clients to use the information that this
,tudy generated and to pursue excellence in education so that the
students and the society as a whole will be served best.
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