
Factors of Motivation in Young Children: 

Inter-related studies of the motivation of young children 
lo achieve in school have been devoted to (a) d1•vclopmcnl 
of 11 theory of motivntion; (b) construction of a test lo 
measure such motivation; nnd, more recently, (c) explora· 
lion of wnys lo tench motivnlion. This article is devoted 
primarily to the first two aspects of the program. 

After researching numerous techniques, a measuring 
instrument cnlled Cumpgookies was constructed. Each item 
consisted of two of these imaginary, mther nmorphous 
figures (Cumpgookics) which the cxnmincr described. The 
child chose the one with which he identified. For example, 
the examiner would say: 

"This Cumpgookie is trying lo write. 
This Gumpgookie is wutehing. 
Which is yours?" 

Three forms of the lest resulted from preliminary 
nnalyses: (a) a 75-item individunl form for preschool 
children; (b) one lOO·ilem group form for non-reading 
elemcnlury school children; and (c) 11 second 100-itcm 
group form for elemenlnry school children who cnn rend. 

The test was rooted in a theoreticnl frnmework, which 
conceives of five constituents of motivnlion to achieve: (a) 
affective, expressed us positive affect from nchievement; (b) 
conceptual, whereby the individual sct.'S himself ns nn 
nchiever; (c) purposive, ennbling the individunl to cstnblish 
and respond lo future goals; (d) cognitive, by means of 
which the instrumental steps necessary lo nttnin goals nre 
known; and (e) evaluative, through which the individual can 
evaluntc his own performance. 

With the first format of the test, foctor analysis and a 
type of cluster analysis were applied in order to judge the 
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adequacy of the theory. The factors, however, wen~ 
partially determined by one or lmth of two extraneous 
influences: the position of the correct altemulivc- righl or 
left- and the order in which the alternatives were presented. 
With the original formal, the effects of these two influences 
could not be separated, because the alternatives were read 
by the examiner from left lo right. An udditionul extrane­
ous influence affrcting some factors seemed lo be the 
position of an item in the lest- toward the beginning or 
loward the end. However, this could be attributable lo the 
fact thal itt•ms more concrete in nature hu<l Leen placl•d al 
the beginning, with more abstract content appearing later. 

V urious methods were used lo shed light on these 
influences, which arc of compelling interest in their own 
right. Artificial score matrices with predictable factor 
structure were constructed. For vurious proportions of 
subjects, these were overlaid with answer-position prefer· 
ences. When the structure was strong, such preferences for 
about a fourth of the subjects produced answer-position 
factors. For weaker structures, position preferences for 
only u fifth or a sixth of the subjects were sufficient. 

Another technique was lo separate the items in an early 
form of the test into those with answers lo the right and 
those with answers lo the left. Items within each group 
preponderantly correlated positively with those in the same 
group and negatively wilh those in the other group. The 
positive correlations averaged higher than the negative, 
however, confirming that the test measured something in 
addition lo extraneous factors. 

An effort was also made to segregate subjects who 
exhibited significantly more or fewer runs in their answers 
than were characteristic of the key and then lo factor the 
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correlalion malrix based upon Lhc remaining suhjccls. This 
venture wus nol completely successful, however, perhaps 
bccaUSt' of inadequate criteria for separating the subjects. 

The formal was revised so that the illustrations appeared 
in various positions, and the order in which the figures were 
dcscriLcd was randomized. Many items for the individual 
form were revised lo reduce the cobrtlilivc difficulty. 

This form was administered lo l ,607 preschool children 
in lO ethnic-cultural samples scattered over the United 
Stales. The appropriate group forms were aclminislcrcd lo 
668 children in the first, second, aml fourth grades in 
Hawaii. 

Separate solutions for six factors were oLtaincd for each 
of the ethnic-cultural groups, each of the grade groups, the 
cthnic·cultural groups combined, grades 1 and 2 combined, 
and grades l, 2, and 4 comLinccl. The correlation cocffi· 
cients among the loadini,rs of the 60 factors for the 10 
i,rroups of preschool children were themselves factored, as 
were those for the 18 factors for brracles l, 2, and 4. By 
reference lo the original factor solutions, items were 
a$igncd in each case lo one of six supcrfactors. This 
lcchnitJUC involved some subjectivity in U$ignmenl of 
items, aml Inter efforts were addressed lo improved 
supcrfuctors that resulted from factorizations of data for 
the combined groups. 

The two latter solutions, which were not expected lo be 
identical, could lie comparccl to some dci,rree because the 
items used for younger chilclren hacl been selected from 
those usccl for olcler. Many items, however, hacl been 
revised in wording, and the answer positions and order of 
presentation of ultcrnutivt.'S were not necessarily identical. 

For some supcrfuclors, as well us for some factors for 
the several subgroups, the three types of extraneous 
innuenecs mentioned previously, which seem to be "charac· 
leristics of the organism," again were apparent. The effects 
of answer position seem lo be somewhat more prominent 
for the younger children, while primacy or recency sets 
have appeared lo be more in evidence for the older 
children. 

Despite these troublesome non-substantive innucnccs on 
factors, scores on Lill' tolal test, considered for a group of 
subjl'cts, should not be systematically affected unless all 
subjects have the same answer position, item position, and 
primacy versus recency tenclcncies. Inspection of answer 
sheets reveals no such similarities. However, when indivi­
dual children find test items difficult, their total scores may 
be distorted by idiosyncratic proclivities affected by irrele­
vant lcnclcncics. 

Although a very large number of factor analyses have 

been completed by now, clearly they cannot all be reported 
within the confines of this article. Let us consider bricny, 
however, results for two sets of improved supcrfoctors 
based on total groups. 

The rationale for combining subsamples warrants men· 
lion. Although children of the several ethnic-cultural brroups 
and those of different ages surely diff<•r in motivational 
factors, some bases by which to compare groups arc 
needed. Hence the approach of this series of analyses has 
1·mphasizcd identification of factors by means of which 
subbrroups eventually could be compared. When the ques­
tion of similarity of factorial solutions based upon sub­
samples of different ages or cthnic-culturJl composition was 
first given allention, techniques for rotating lo maximally 
similar structures were consiclcred. Since one purpose was 
lo examine inlcr·brroup differences as well us likenesses, 
solutions that would maximize similarities were rejected. 

For till' combined samples of first· second·, and fourth· 
graders, the five most clearly identified superfaclors were 
self-confidence, a conceptual, response; work enjoyment, 
an affective response; instrumental activity, a cognitive 
response, i.e., knowing what action to take; responsiveness 
to future goals, a purposive response; aml self-evaluation, 
and evaluative response. These interpretations dovetail 
nicely with the postulated components of motivation, 
although the last two arc not as clear as the first three, 
suggesting thul more items arc needed lo measure them. 
The sixth factor, represented by six items, with only two 
loadings of .30 or above items, may represent clepcndability 
or self-reliance, a constituent not provided for in the 
theory. In later analyses, fourth·brradcrs were omitted, 
because it became clear that some items in the lest were not 
well suited to their age level. 

For the total group of l,607 preschool chilclren, the 
following factors were very tentatively identified: general 
constructive activity, self-evaluation, optimistic self· 
confidence, persistence, and work enjoymenl.* Further 
study of such factors is needed, both with respect lo 
differences in the extent to which they are revealed for 
different subgroups and with respect to their relation lo 
factors for the older groups of subjects. Moreover, research 
will be needed on the etiology of motivation before the 
relation of the factors for younger groups to those for the 
older groups can be fully understood. If, for both different 

* These factors, and hence their interpretations, have since 
been modified somewhat, as a result of applications of 
improved techniques for elimination of response sets. 
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age and elhnic-cullural groups, a ralionale for Lhe dif· 
fcrenccs can be formulaLecl and Lcstcd againsl empirical 
rcsulls, a heller foundation for leaching motivation lo 
children at various ages and of diffcrcnl backb'founds can he 
provided. This furLhcr research can well be based on 
improved techniques, as will be explained later. 

Melho1Jolob>ical soluLions arc al haml that arc helping to 
clarify subslanlivc molivalional factors, free of the unwanl· 
cd consc11ucnccs of the vexalious sel factors that hamper 
interpretations. 

One very promising approach involves firsl obLaining 
three response sel scores for each subjeeL: the number of 
answers he selected Lhat ari· in the lefL·hand posilion; the 
number of answers he selecled that arc in Lhc up position; 
and Lhe number of answers he selected that the examiner 
had read firsl- a primacy versus rt'Cency score. These three 
variables arc then parliallcd oul of the item intercorrelalion 
matrix and the residual matrix is factored. Paul Horst has 
been of great assisLancc in the devrlopmcnt of a computer 
program yielding exact faclor scores that arc exactly 
orthogonal lo the three response set scores. The prob'l"am 
also includes a routine for obtaining integral weights of -1, 
0, or +l for each item for each factor and for obLuining 
approximale factor scores that correlate very highly (from 
.91 lo .96 in one solution) with the exact factor scores. In 
this solution, the KR-20 reliability estimates for Lhc five 
factors were .54, .63, .65, .66, and .66. In this solution, 
which was based on 435 first· and secoml·b'l"aders, the 
clearest factors arc work enjoyment and self-confidence. A 
third is interpreted as instrumental activity and a fourth as 
involving self-evaluation. This last interpretation is still 
tentative, partly because the items on Lhc factor arc 
concenlralcd in the last half of the lest, a finding suggestive 
of persistence. The fifth factor may be purposive, hut in 
this solution it involves loo few items lo make Lhe 
interpretation compelling. 

\Ve are just now completing two applications of this new 
technique lo data on the 75-item form of the lest thal has 
been b>ivcn lo some 2,500 children. They represent several 
elhnic-cuhurdl groups and range in age from three and a 
half lo seven and a half. Subjects have been assigned at 
random to one of two groups and separate analyses carried 
out lo yield eight factors for each b'l"oup. The number of 
faclors has been increased from five lo eight because it is 
thought that the factors may differ for children of different 
ages. This approach should provide a crucial Lest of the 
factor stability. 

Anolhcr mclhod Lhal is being considered will necessitate 

givmg different forms of the tests lo different groups of 
subjects. All forms will contain identical content, but 
answer positions (i.e., left, right, up, down) and order of 
presentation of alternatives will be varit!d systematically. 
Factoring pooled data for the eight different forms that 
would be re11uirecl should yiel1l factors independent of 
extraneous set influences. Theoretically, it also would be 
possible lo vary syslcmalically the positions of Lhe items in 
the lest, bul Lhis coul1l a1Jd appreciably to printing costs. 
However, lo interchange halves of the test would be 
feasible. 

Asid1• from the extensive sludics made lo explore the 
factorial validity of the lest, item difficulty indices and 
item-test correlation cocfficienls have been computed 
routinely. KR-20 reliability estimates have ranged from the 
low .80's to the low .90's. Tcsl·relesl reliability estimates 
obLuincd for first· and second·i,rraders have been in the 
neighborho01l of .65. Gumpgookies corrclales in the neigh· 
horhood of .20 lo .35 with IQ for fairly homogeneous age 
groups. For a sample of four-year-olds, its correlation with 
Lhc Preschool Inventory, a lest desibrned by B1•Llyc Cal1lwell 
lo measure achi1•vcm1•nl in preschool children, was .3l. Tlw 
relation wilh age is low and positive for b'fOUps with age 
ranges of slightly over 12 monlhs. 

To date, cfforls lo develop external critrria have been 
limited lo teacher rankings hascd upon various procedur1·s. 
Although some lt·achcrs pro1Juce more reliable ralings Llian 
others, almost all corrclalions with teacher rankings hav1• 
been posilive, with about half significantly diffem1L from 
zero. The lest discriminated significantly (p :E .05) between 
the upper" 15% and the lower 15% for thrc1• groups o ( 
childrt'll - four-year-0l1Js and those in ·i,'l"udcs l and 2-a.~ 
determined by teacher rankinbrs. For brradc 4, the differ1·m·c 
was not sibri1ificant. 

Concurrcnl with the later slugcs of 1levelopmenl of a 
measuring instrument have been exploratory allt·mpls lo 
leach motivation lo preschool children. A curriculum, 
consisting of separate units on each component of moliva· 
Lion specified in the Lheory, was prest•nted to teachers of 
three Head Start class1•s in 1968-69. Closer monitoring of 
Lhe procedures was sct•n lo be essential if there is lo lie 
assurance Lhal such a curriculum is actually applied us 
intended. Ncverlhrless, the project was rcgarJed as suffi. 
cicntly promising Lo justify further efforts to teach motiva· 
lion with a revised curriculum, and teachers in 1·ight Head 
Start classes participated with us in furlher experimental 
work in the 1969-70 school year. The results will be 
analyzed and reported in the near futun·. 
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A full report of our work through the fall of 1969 
should be available through Educational Research lnforma · 
Lion Center (ERIC). The new method of factoring lo yield 
substantive scores uncorrelated with response set scores will 
be the subject of a separate article. 
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Administering The Test of Motivation to Achieve 

11 

CAN Do 

llctivi ly to develop selfconcept from the Motivation Curriculum 


