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ABSTRACT /

Because there is a need to measure performance of pupils with complex "
concepts, the Slide Sorting Task was developed to measure performance on
complex concepts of freedom, non-freedom, justice, non-justice. The develop-
ment of this instrument was presented along with thé\results of item analyses
with several groups of Ss ranging from age seven through adults. The utility -
of the instrument was shown as a means of differentiating instructional pro-
cedures similar to those in reqular classrooms. The instrument was shown
to differentiate performances of abstract and concrete thinkers and to
produce improved performances as a function of increases in age level.
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THE DFEVELOPMENT OF A MFASURFE OF COMPLEX CONCFPTS

Many teachers are concerned about the learner's acquisition of concepts
They are concerned ahout the types and kinds of concepts
-~

in school settings.
o be learned, the ways in which different learners acquire concepts, and

t s

the different strateaies thaf might be employed to facilitate the acquisitiyn
of concepts, A number of teiﬁhers are aware oflghe vast and diverse research
Much of this iitetature is baséd upon the

/

literatiure that has accumulated.
-

attainment of conjuctive and disjuctive concepts which are formed with

While

combinations of color, shape, size, numbher, and types of horders.

the relationships that are defined in this manner are important for the

researcher, these combinations of attributes are not the typical kinds of
A striking exception, of

N /

concepts taught by teachers in their classrooms.
course, would be the uni-dimensional concepts commonly taught to younqg

children, such.as the color, red, or the shape, triangle.

Although éhete are studies incorporating Piagetian tasks and research
studies that have used concepts that are similar or identical to the types of

concepts taught in the schools, for example, Atkin (1961), Johnson (1964),
and Olson_ (1963), there is a need to develop

King (1963) , Nelson (1958),
conceotual learning tasks that are more conqtuenc with the kinds of concepcs

Thus, a number of complex concepts that have lonq

]l
} taught in the schools.

!

! s

f heen incorporated in the curricula of the schools need to be studied if the

research efforts are to have dgreater applicability for the classroom teacher.

The three principal purposes for this paper are to:
Present a descrintive narrative of the develomment of an instrument

i 1.
to measure the complex concepts identified as freecom, non~-freedom,

justice, and injustice.




2. Present descrintive data relative to pupil performance on the instru-
ment at various age levels identified as sé;en, eight, nine, ten,
eleven, twelve, thirteen,, fourteen, seventeen, and eighteen year olds
as well as adglts.

3. Present the findings of two research studies that have used the instru-

ment or a modified form of the instrument.

v

‘The Instrument

Farly developmental efforts of the concept learnina task which incorporated
the complex concepts of justice, nonjustice, freedom, and nonfreedom led tq\
the identification of a large pool of exempiars for each of the five con-
ceptual cateqories, 1Initially a pool of seventy eight 35mm slides was
est;blished. These seventy eight slides were then given to a groun of three
raters to sort into the five cateqories. All three raters aacreed on the classi-
fication of thirty three slides while two of the three raters agreedM;n the
placement of twenty hine of the slides. The other sixteen slides were discarded.

Té the twenty nine slides selected by two of the thfee raters as identifyinq/

the concept, a set of fifty six newly developed slides were addeg. The original

»
\

thirty three unanimously agreed upon slides and the pool of eighty five slides ,‘

+were given a second sorting in which threé additional raters were added making

/
i

a total of six raters for the set of one hundred eighteen slides.

The second screening, in which no slide was used which receive; agreement
from fewer than five of the six raters, ptoéuced forty seven slides. From
these forty seven slides, the forty which varied most within each caﬁgqory were
selected to comprise the set of exemplars for the five complex concepts.

In order to provide subjects who resnonded to this instrument ;nd an orienta~
tion to the task and to provide a consistent system for the administration of the

instrument, a set of instru~*ion. was developed which provides example exemplars

'x_ . 4




for the concepts of nonfteedom. irrelevant, and justice. Specific instruc-
tions for administration 6f the instrument Were:
"In vour school experience you often hear the concepts (or ideas)
of justice and fgeedom or their opnosites, nonjustice, and nonfreedom.
This studx in which you are participating is designed to find out
how well students of your grade level understand what is meant oy

justice and freedom or nonjustice and nonfreedom.

-

You wiil be shown a set of slides:that represent these concercs or
ideas. When each slide is shown on the screen you are to decide
which of these ideas it best represents and mark an X in the column
headed by that concept of idea. If a slide picture does not fit

any concept of idea, you are to mark an X in the last column.”

/

.

"T.at us try one now.,"
Project slide A (nonfreedom) v

Ask: "what caceqofy does this slide best fit?"

"Yes, the giraffes in the pen represent the concept of nonfreedom

and you should place an X under the column marked nonfreedom.“
"Let's trv one more,"

Project slide R (irrelevant)

Ask: "What cateqory does this slide hest fit?"

"Yes, the man on the moon's surface does not fit any concept or

idea so you should have marked an X in the last column wiich reads

‘Noes not fit anv conerot,'" 5

S



"Now, a final examnle!"

Project slide C (justice)

Ask: "What category does this slide hest fit?"

i

"vYes, the picture of the lady weighing her produce purchase renresents

justice,' so vou should have marked an X in the column labelled justice."

— — _a

"Are there anv questions?”

"Now we are ready to see the slides. You will he shown 40 slides
and vou are to mark the category where each one best fits. You
will be given adequate time to decide in.which caté;Otv you wish
to placé each slide. If you need more time; please raise your

-
hand or speak out. Otherwise, you are not to talk during this study."”

-

-

~— A further refinement of the Slide Sorting Tésk (SST)* was done by George

{(1973) following an item analysis (see Téble 1) based on the resvonses of
suhjects in the Meinke, George, and Wilkinson study (1973). Fight slides
which discriminated'neqatively wete\discafded. Three slides which failed to
discriminate wéfe removed from the set and'used as exemplars in the instruc-
tional treatment conditions of her study since over 95 percent of the subiécts

’ ' had agreed upon their classification. Another pool of fifty-two naw slides
wés developed by her and submitted +- a panel of “"expert" raters. Aqgain,

- only the twénty-seven slides which were agreed upon by five of the six raters

as denoting the concept were included in the group from which the thirteen
new slides were chosen to complete thé set. The slides selected were chosen

’

because they varied most within a particular cateqgocy.

*A complete description o ... the stimuli is available from the authors
unon reaquest. '

6
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In the initia{ development of the SST only tl'ftee exemplars, one each
of‘justice, nonfreedom, and irrelevant, were used for instructional purposes.
They were chosen from slides which all raters had agreed upon as representing
‘that concept. Two of the three exemplars, justice and nonfreedom, were
retained as instructional exempiats for the la;er study. The irrelevant
exemplar was not used. Also, two of the three slides, freedom, and‘non—
freedom, which failed to discriminate in the original study were used as
instructional exemplars. The third of these threevslides was also an exemplar
8f nonfreedom but was eliminated as an instructidnal exemplar because it was .

similar to the other nonfreedom slide but had a higher disctiminationriqqex.

-The fou;htemaininq instructional exemplaf slides wéte chosen from Ehe
pool of exemplgts. They were selected hecause, in-addigion to having received
;nanimous agreement from raters, they were judged to have the greatest varia-
tion from others in chgc particular category.

The study by George (1973) using the tefiped SST instrument to investi-
gate the effect of different modes of instruction on eighth graders' abilitv
to acquire these complex concepts yielded a reliability coefficient of .73
hetween original scores and delay scores after one wéek. When a reliahility

coefficient was computed acéétdinq to the Xuder-Richardson formula twentvy

technique, a .82 reliability coefficient was obtained.

Per formance Data

The first form of instrument Qas administered to four hundred twenty
seven respondents of varying ages from seven through fourteen, seventeen and
eighteen, and a grourn of adults. The means and standard deviations for each
of these age groups are shown in Table 2. Tt can be seen that there is a
progressive increase in performance across age qtouﬂs through age thirteen.

At age fourteen and eighteen the means were lower than the mean at age

04




thirteen. “The higher trend in means continued for age seventeen and adults.
: It appeats,‘;hen, that increases in performance with age begin to level of f
at age thirteen and above. o

Although the individual concepts selected for this instrument can be
classified as complex concepts, it is interesting to examine performances
within aqé groups on each of the specific cchepts. In Table 3 the means for
9ach concept are show;tacross all @qe levels. A brief inSpgction'of the table
tevéals that younger children, ages seven through twelve, perform better on =
the concepts of freedom and nonfreedom than thev do on justice or injustice.

From age thirteen and above per formance of respondents appears to be highly

similar across concepts.

research Data ' .

The fi;sc study by Meinke, George, and Wilkinson (1973) employed the
. ,
first version of the insttument to test the effects of grade level; foutthi
sixth, and eighth, of sex, boys and girls, and of levels of thinking, agétract
'vetsus concrete. They found a significant effect for grade level (F = 14.42,
d.f. = 2, p { .01) and a significant effect for type of thinker (F = 9.00,
d4.€. = 1, p4.01). There were no significant effects found for sex or for
any ;f‘the interactions. Performance on the complex concepts task increased
as a function of grade level and abstract thinkers performed significantly
. better than concrete thinkers. l
The second study bv George (1973) used the tevisqg version of the instru- \
l i
ment. In her study she compared performances on -the complex concept task of ;
students who were identified as concrete or abstract thinkers when thev were
given different modes of instruction. She found significant effects for tvpe

of thinking (F = 11.40, 4d.f. =1, p < 01) and for mode of instructions

o (F = 4.72, d.f. = 4, o 7 .il). Abstract thinkers performed significantly

/
/
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better than concrete thinkers. S5tudents who were provided instructions where
neqati!g1instances were folloﬁ;d by positive instances with instructor speci-
fication of the relevant attributes of each exe@piat performed significantly
hetter éhan students in the control group who received no instructions. There

was no significant interaction effect.

Summary-and Conclusions

This study has presented the development and refinement procedures used
to produce an instrument to measure performance of students on complex concepts.

The refined form of the instrument yields a reliability coefficient of .73 and
i

.83 when using a delay score and the Kuder-Richardson formula 20, resnectively.

Additional data were provided to show performances of students at ages seven

7

through fourteen, seventeen and eighteen, and adults. A trend of 1ncre7éed'

performance Qich age was noted. Finally, both forms of the insttument/have
been used in research studies which have produced significant effects for
type of thinker, grade levels of students, and mode of ihstruccions.

This instrument is a valj;bie and practical tool for measuring pupil
performance on comnlex concepts similar to those taught in the schools.
Purchét. it provides a means for continued investigation of instructional

" \
strategies designed to enhance performance with com?lex concepts. The instru-
) i .

. ment tests the effects of instructions usinag a meéia commonly used in the

3

teaching environment. ‘
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TABLE 1

Item Analysis of Slide Sorting Task

Slide Difficulty Item-Total Slide Difficulty Item-Total

# (s right) Correlations ¥ {8 right) Correlations

1 53 . 28 21 64 57
' 2 73 49 { 22 73 45 X
| 3 49 28 ‘ 23 | 74 55
4 61 33 24 54 25
5 68 58 25 75 24
6 40 = 26 \ 26 74 47
7 56 38 |27 66 29
8 64 55 | 28 ..\ 53 17
9 66 30 | 29 80 \ 61
10 64 , 30 | 30 56 , 35
11 84 | 35 \ 3 51 [ 42
12 64 / 45 \ 32 46 |23
13 78 ‘ 34 . 33 78 ° f 42
14 54 45 , 34 89 | 68
15 89 ) 38 .35 55 L 39
16 83 44 '36 51 P
217, 49 | 15 = \ 37 55 | 20
18 26 Vo0l 38 86 ; 25
19 79 21 39 81 'Y
20 o 46 40 58 3 24
\

1 . *




TABLE 2

-\ .
A. . |
‘ [ < B LY
’ Means m.ya Standard Deviations for Several Age Groups on Their vonnoﬁi.:nm with the Comnlex Concept Task N,
- et = = = rﬂg = o ez .
Seven ' 'Eight .L Nine Ten Eleven Twelve - Thirteen Fourteen_ i —Seventeen | Eighteen Adult ;
¢ sp | ¥ Tsp X___sp X ___SD X _ so| X sp X___sp X s | x___sp X oo |% s
.45 3,10 114,09°4.29]]17.88 5.25 [19.34 4.36 | 20.70 6.27 [25.42 6.99 | 29.76 5.51 | 28.26 4.39 | 30.26 7.45 | 28.81 4.14 [32.14 3
. 31 v 32 32 47 s 37 -36 54 ] 23 77 . 16 42
,“ W . ! &
T N
» -l
= ¢
> .
Wy
- \.\ -
. ’ - \\
~ - R ' \
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TABLE 3

Means for Specific Concepts by Age Group

— ——trs et
-~

— — —— e me—

N Concepts
7qe Gt?up Freedom Non-Freedom Justice  Non-Tustice Irrelevaﬁt
- “ -
Seven | 4.13 © 5.1 - 1.8 ..90 0.52
Eight 4.00 . 5.78 1.84 1.03 1.34
_T—Nine ’ 3.88 | 6.34 3.63 ' 2.06 2.56
Ten 415 T 6.19 4.04 1.96 2.40
Eleven 4.51 6.41 4.68 2.59 2.51
Twelve 4.92 6.75 5.25 4.53 3.97
Thirteen 5.54 | 6.65 6.24 5.33 6.00
Fourteen 5.22 6.57 ., s5.01 5.39 5.17
Seventeen 5.95 6.05 6.38 5.84 6.04
Fighteen 5.44 5.88 5.94 . 6.00 5.56
Adults 6.31 6.86 6.86 5.64 6.48




