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[yschool. The replles ‘of each serles were complle:
~ that dupllcatlou of concepts_was ellmlnated and re

ﬁ“;"cepts was establlshed.

- The~ purpose cf the study presented here is to va11date a'model of

- concept attalnment and determine the mastery level accordlng to
Klausmeier (71974), attalned by a random p0pulatlon of elghth grade
students, in regard to three credlble biology concepts cons1dered
important for K-12 curricula. - The concepts chosen for thlS study
were among those - rated most important‘bbehompson S»[1972)7study,“'=

METHOD: The following three concepts were chosen for the study.

) Concept A: With minor exceptlons, 11v1ng thlngs
obtain their energy directly:or -
indirectly from the sun: through photo-
synthes1s.

Concept B:  The management of natura1 resources to
meet the needs of successive generatlons

demands long-term plannlng.f‘

5
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Concept C: L1v1ng thlngs tend to 1ncrease 1n numbers
to the level their partlcular kabitat w1ll
' permlt. “Man's: ability. to. modlfy ‘his':
'envlronment does not make him an- exceptlon.
.- His success in; bypass1ng ‘some environmental
w'barrlers 1s now challenged by new-ones.

'wTwenty multlple choice. questlons were then developed for each concept

-.according to the ‘hierarchy as establlshed by - Klausmeler (1974) The
framework for measurlng concept mastery was developed by ‘Frayer '
V(Faaye&, QuLLZAng,.HaaaLA -and Hadd&b 1972) ‘Pable 1 shows the- task'£f~w

H‘types as defined in Frayer's framework, as well as the1r relatlon to'

Klausmeler s mastery levels.
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?ahle 1l: Hlerarchy of Task . Attrlbutes for Concept Mastery '

" Klausmeier's , ‘ | R N
~* Cencept Attain- - ' SR
- ment Level _ o Frayerfstiask~Type o

" formal 1. Given the name of an: attrlbute value, the :
R : ' student. can select the example of the
attrlbute value. _; o v

2. Given an. example of an attrlbute value,l
the student can select’ the name of the‘ o
attrlbute value.; ' : -

.classificatory 3.-VGiven‘the\name of: a'concept, the student..ﬁ”.”ﬂ:;
can select the example of the concept.

4. Given the name of a concept, ‘the student
can select the non- example of the concept.

5. Given an example-of a concept,‘the student.]ldlif
can select the name of the concept. s

s < o g s Amstnnirs ol e b

formal 6. Gived the name of a concept, the student
can select the names of the relevant
attribute values of the concept.

7. Given the name of a concept, the student .
can select the names of the irrelevant e
attributes.of the concept. ‘

formal - 8. Given the definition of a ‘concept, the
student can select the name for the concept.

9, Given the name of a concept, the student
can select the correct definition of the
concept.

(utility) 10. GCiven the name of a concept, the student
can select the name of a concept supra-
ordinate to it.

11. Given the name of a concept,'thegstudent
can select the name of a concept sub-
ordinate to it. ' :

{(utility) 12. leen the names of two concepts, the
' student-can select the pr1nc1ple which
relates them. ' , c




,ach task type may be measured by several questlons 1n_the_1nstruﬂ
ment, but a 51ngle questlon may measure the attalnment of only one

taSk‘type-;

?After the opt1mal number of questlons for each task type was developed,?;

-—the’ questlons ‘were prepared and submltted to a panel torde”ermlne o :

: whether each questlon properly measured only w1th1n»the:glyen task

’ type. . Then another panel determlned the blologlcal accuracy and the
_structural approprlateness of each stem, answer, and three dlstractors.nj
After each of the panel Judgments, the 1nstruments were,pllot tested y”
in classroom situations similar to the 51tuatlon determlned for thel”ff>

" actual study.

Eighth grade students (n=75) who had previously completed one year
of life science study in a large metropolltan school dlstrlct were
chosen to participate in this research effort. Six (one-hour) ”
classes taught by the same teacher, were utlllzed. Statlstlcal
_analysis of the results demonstrated that none of the classes were
significantly different (p=.07) in regard to level of concept mastery.,“~
Each class was read the three concepts; students who dld ‘not under- '
stand the deflntlon of any word which was read, were glven that
definition. The teacher refralned from glVlng any further .clarifi-
cation. The students were allowed twenty minutes to answer the
multiple choice questions for each concept. At the end of the test-=
ing period, questions and answers were collected by the 1nvestlgator.‘::?

The order in which the concepts were tested was random.

- . [P AP R

RESULTS' The raw scores for each of the concepts at the formal and

cla551f1catory attainment level were subjected to. statlstlcal analy51sf

Flgure 1 shows the percent of students (x- ~axdis) who correctly answered
 the questions within a given mastery level (y- ax&é) Flgures 2=7"

are the hlstogram representatlon of the percent of students (y ax&é)

who achieved a given score (x- ax&é) at each level of concept mastery.vg
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"CONCEPRT A

Figure 1: Percent of students'correctly answaring questions:in.the givg
: . ' i dicate range of
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”‘CONCLUSIONS. Thls study glves an 1nd1catlon that the three con—

"cepts measured had (1n some form) been prev1ously 1ntroduced w1th
‘"some success, to the’ sample populatlon. Concept A was most famlllar
- to the students; to such an extent that 30% of them were able to
functlon at the formal level of attainment, w while 82% were functlon-
1ng at the: classlflcatory level. The amount and level of functlonlng o
dropped step-wise for. the other two concepts, 1nd1cat1ng that, per-
haps, the seventh grade was not the best time to teach these broad
concepts, or that the concepts were not taught so that a mastery ;
level could be attalned by the students. In work to follow, dlfferent‘j
grade levels w1ll be tested and ‘taught these concepts to determine L
the educatlonally optlmal tlme for their placement in the currlculum.vj:ﬁ
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