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ABSTRACT

The purpose of the current study was to examine, under experimentaly controlled achievement
Stuations, whether there were differences in sudents attributions as well as manifested persistence among
(Caucasian) American, Chinese- American, and Taiwanese college students.

A tota of 285 college students (148 maes and 137 females) were recruited to represent the American
(N = 62), the Chinese- American (N = 53), and the Taiwanese students (N = 170). The experimental
procedure involved, in this order, (1) outcome-manipulated trestment tasks aimed a inducing ether rdaively
good or poor performance, (2) an attribution questionnaire (CDS 1), and (3) a difficult untimed task containing
unsolvable items.

Results indicated a significant main effect for culture. Specificaly, locus of causdity was the primary
contributor to the sgnificance for culture. Taiwanese sudents demongtrated significantly higher interna
attributions than their Chinese- American counterparts alone and the combined group of American heritage.

No sgnificant interaction was found between culture and trestment effect in that the three cultura groups did
not show sgnificant differences on their causal attributions when confronted with different trestment tasks.
Analyses of the persistence task showed that, when the effects of age, gender, and trestment were Satistically
controlled, the combined group of Chinese heritage persisted significantly longer than their American
counterparts.

Finally, various contrasts conducted between/among the cultura groups revealed thet the Chinese-
Americans gppeared more smilar to the Americans attribution-wise but more akin to the Taiwanese

persstence-wise. Implications of these findings for research and educationa purposes were discussed.



Theoretical Framework

Weiner (1986) first gpplied the attribution theory to achievement motivation and proposed that causal
attributions perceived by individuas can influence their future expectations and emotiond reactions, which in
turn influence the achievement outcome. Since causd beliefs mediate between the perceptions of an
achievement task and the find performance, they provide not only helpful indices of students achievement
moativation but indirect explanations of their achievement leve.

Weiner's dtribution model posits three causal dimensions, termed locus of control, stability, and
controllability. Locus of control refersto the Ste of a cause -- whether or not the outcome of an event is
attributed to something insde (internd to) or outside (externd to) the person involved. Stahility is the degree
to which acauseis perceived as either enduring in time or short-lived. Findly, controllability refersto the
degree of perceived volitional power one has over acause. Four dementsin reflection of the three causa
dimengions are important, argued by Weiner (1986), when studying attributions in achievement-rel ated
contexts; that is, ability, effort, task difficulty, and luck. Intermsof the three causd dimensions, ability
represents an interna, stable, and uncontrollable factor whereas effort represents a factor that isinternd,
controllable, yet variable from Situation to Stuation on the gability dimension. Task ease/difficulty and luck are
two externa and uncontrollable factors with task being viewed as rather stable and luck as ungtable. Note that
effort isthe only factor among the four that is subject to ones valitiona influence; i.e., a controllable factor,
wheress al other factors are uncontrollable in nature.

Since causal perceptions are, to alarge extent, subjective vaue judgments, which are themselves highly
susceptible to culturd influences, examinations of sudents causal beliefs in cross-cultura contexts may shed

light on their achievement motivation which in turn may influence their school performance. In fact, Weiner's



attribution model has been employed by researchersinto various cross-culturd settings and reveded fruitful
results (Chandler, Shama, Wolf, & Planchard, 1981; Bar-Ta, Goldberg, & Knaani, 1984; Crittenden &
Lamug, 1988; Schuster, Forsterling, & Weiner, 1989).

Literature Review

Hsieh, Shybut, & Lotsof (1969) compared Chinese, American-born Chinese, and Anglo- American
sudents in their responses to Rotter's Interna- Externa Control Scale (Rotter, 1966). The results showed that
the Hong Kong Chinese group demongrated a significantly higher externd score than did the Anglo- American
group with the American-born Chinese group fdling in between.

Lao (1978) examined the cross-cultura feashility of the interna-external control of reinforcement
among 423 American college students and 517 Chinese college studentsin Taiwan. A refined |-E scae by
Levenson (1974) -- the Internal, Powerful Others, and Chance Scale (IPC) -- was used in thisstudy. The
author reported correlations between |, P, C scores and other variables such as academic performance, SES,
and confidence measures for both groups and suggested that the pattern of relationships between |, P, C, and
other meaningful variables was smilar for both countries.

Chiu (1986) compared 360 American and 360 Chinese (in Taiwan) children in sixth and eighth grades
(equa number in both grades and genders for both groups) in patterns of interndity for success and failure
Stuations by using the Intelectud Achievement Responsbility (IAR) scae. With the same measure -- 1AR,
Chiu (1987) conducted another study examining 194 American and the same number of Chinese (in Taiwan)
tenth grade students (equal number of maes and femades for both groups) in their beliefs in the locus of control
in success and failure conditions. The contrasts between American and Chinese groups (in Taiwan) in the two
studies suggest that, in genera, American children show a higher degree of interndity in successesthan in

fallures while Chinese children tend to assume persona responsibility more for failure than for success



stuations (Chiu, 1986, 1987). However, both American and Chinese students tend to become more
externaly oriented as they grow older.

Leung (1993) investigated the relationship between socio-culturd varigbles (i.e., ethnicity, gender,
SES, age, and sdlf-perceived academic achievement) and academic moativationd orientations (i.e., meaning of
success, achievement causal attributions, and achievement god orientations) among 333 American (white, nor
Hispanic) and 375 Chinese (in Hong Kong) studentsin grades 8, 10, and 12. Russdl’s Causd Dimension
Scale (CDS) (1982) was used in this study. Results indicate that attribution of academic success to ability
seemed to transcend cultura boundaries in that both American and Chinese students demonstrated a greater
amount of ability attributions for their academic successes as their salf-perceived academic achievement
increased.

Tuss, Zimmer, & Ho (1995) compared 738 fourth-grade underachieving children (226 from China,
308 from Japan, and 204 from the United States) in their beliefs about the reasons for successful and
unsuccessful mathematics performance through opent ended written responses. Comparisons by nation
showed that Asan students as awhole percelved controllable causes, particularly effort, to play agreater role
in performance outcomes than did their American peers. A further breakdown showed that students from
China perceived the reasons for math achievement to be internal and controllable to the greatest degree;
sudents from Japan were in the middle for both locus and controllability dimensions, and students from the
United States perceived the greatest externa and uncontrollable causes.

Yan & Gaer (1994) studied causa attributions for college success and failure in 69 American (34
femaes, 35 maes) and 289 Asian undergraduate and graduate students using the Multidimensional-
Multiattributional Causdity Scae (MMCYS) (Lefcourt, VonBaeyer, Ware, & Cox, 1979). Scheffe test

between American group and Asian groups as awhole reveded that American students attributed their



academic achievement sgnificantly more to ability than did the sudents from China, Japan, Korea, and
Southeast Asa. Among the four causa attributions, effort and luck were the two that differentiated nationdity
groups in how they attributed their successes or failures. Specifically, on the effort dimension, American
students attributed more effort to success than to failure whereas the Asian groups as awhole judged effort to
be equally important for success and failure. On their attributions to luck, al except Korean group ttributed
luck equaly for success and failure; Korean students attributed luck more to their successes than to their
falures

Ryckman & Mizokawa (1988) compared 545 Asan American and 561 American 4th-11th gradersin
their causd attributions to effort and ability for academic success and failure in language arts aswell asin
mathematics science. The genera conclusions made by the authors were that while academic success or
failure was attributed more to effort by both groups, the Asan Americans as a group tended to emphasize
effort more than White Americans. The pattern was reversed for ability.

Mizokawa & Ryckman (1990) investigated the attributiond variations among American students with
different Asan heritage. The generd findings showed that, dthough Asian Americans, as a group, attributed
academic successes and failures primarily to effort than to ability, different ethnic groups till demongtrated
differing patterns of attributions when SES, achievement outcomes (success/failure), and subject-areas
(math/science, language arts) were taken into consderation.

Lee, Ichikawa, & Stevenson (1987), Stevenson, Lee, Chen, Stigler, Hsu, & Kitamura (1990)
conducted a series of cross-nationd, longitudind studies during atentyear period from 1980 to 1990 with first
and fifth graders attending e ementary schools in the Minnegpolis metropolitan area, Taipe (Tawan), and

Senda (Japan). Theinitid study was conducted with 1,440 children (240 first graders and 240 fifth gradersin



each city) in 1980-1981 and the follow-up study with the origind first gradersin 1984-1985, when the
children were in thefifth grade.

Findings of these two studies (Stevenson et d., 1990; Lee et ., 1987) suggested that, among other
things, dthough more emphasis was given to effort than to ability as attributions for achievement in dl three
countries, Americans generally placed grester emphasis on ability relative to their Chinese and Japanese
counterparts who tended to consider effort as more crucia to achievement.

Hess et d. (1987) examined beliefs about children's performance in mathematics through interviews
with mothers and their sixth-grade children in Chinaand in Chinese- American and Caucasiant American groups
in the United States. Results showed that, in genera, dthough dl three groups tended to give more weight to
lack of effort than to other sources for poor performance, Chinese families placed the grestest weight on lack
of effort and Caucasian American group distributed blame more evenly across dl five causes. Whilethe
Chinese- American group demonstrated a Smilar pattern with their Chinese counterparts, the weight to effort
was somewhat |ess.

Summary of Findings

In general, contrasts in patterns of attribution between American students (predominantly Caucasian)
and Asan students as an aggregated group suggest that Asian students perceive controllable causes,
particularly effort, to play agreater role in performance outcomes than do their American peers. Specificdly,
when performance outcomes are further differentiated between success and failure, American students tend to
attribute their academic successes to interna factors such as inherent ability and persond effort and their
failuresto externad causes such as hard task and bad luck. The opposite pattern seems to be true with the
Asian groups, that is, while Adan students tend to assume persona responghility for failure, they tend to

attribute their successes to external causes.



Vaiaionsin causd attributions, however, do seem to exis among Asan sudents. Immigrant Asan
sudentsin the U.S,, in genera, demondtrate a pattern of attribution seemingly gpproaching the American
pattern as described above while till retaining some characteristics demonstrated by students of Asian
countries. Therefore, Asan-Americans generdly appear to be a"mixture’ of American and Asan sudentsin
terms of their atributiond orientation. On the other hand, later studies further indicate the possibility of
vaiability in causal bdiefs within the Asan-American group. Specificdly, sudents of Southeast ASan origins
tend to have different attributiona profiles when compared to those Asian descendants from China, Japan,
Korea, and Taiwan, etc.

Significance of the Current Study

Previous attribution research in the cross-cultura settings typicaly employed methodol ogies that aimed
to investigate how students ethnic/socia background would link to their attributiona orientations. Generdly,
subjects causa beliefsin these sudies were surveyed based on a particular achievement-related incident that
subjects recalled from their past.  The current study isamed at investigating students causa beliefs based on
commonly provided achievement experiences and how their causa ascriptions relate to their cultura/ethnic
background. It isto be argued that, only when the same achievement context is provided by the experimenter
and experienced by al participants can the resulting attributions be more comparable than those derived from
subject- provided, different incidents, which may very likely have varying degrees of psychologica impact.
Therefore, one purpose of the current study isto further fine-tune the experimenta conditionsin the
attributiona research by subjecting students to an outcome-manipulated learning task — ardlatively easy or
difficult task — designed to dlicit either good or poor performance. Based on the predisposed performance

experience, students then make their causal attributions.



Another purposeis to document the said-to- be exigtent attributiond differences among American
students and students of different Asian origins as an aggregated group. In order to avoid confounding effects
of having too many ethnic groups involved a the same time, the current study, with an intention to replicate and
extend the exigtent findings, concentrates on contrasts between American and Chinese students. Specificaly,
American college students, Chinese college students in Taiwan, and Chinese- American college students are the
three subject groups. Moreover, the same concern applies to the American sample. Caucasian-American
sudents will be the target students for the American group in the present study.

We argued that the three cultura groups would demondrate different attributiona patternsin response
to the treatment tasks, that the groups of Chinese origin, upon engaging in an untimed difficult task, would
persst on the task longer than their American counterparts, and that the Chinese- American sample would
resemble amixture of American and Chinese featuresin their attributiona orientation and persistence tenacity.

Method
Participants

The current study employed a voluntary nonrandom sample of 285 college students (148 maes and
137 females) between the ages 17- 38 to represent the three target cultures. The American sample (N = 62)
was recruited from three undergraduate classes of mixed mgors a a northeastern university. The Chinese-
American sample (N = 53) was obtained from the Chinese Student Association (CSA) at the university. The
third group, the Taiwanese sample (N = 170), was recruited from seven undergraduate classes of various
disciplines at two different universitiesin Taipel, Tawan. The 285 students consisted of 62 White Americans
(28 maes and 34 femdes), 53 Chinese- Americans (29 maes and 24 femaes), and 170 Taiwanese sudents

(91 males and 79 femdes).
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[nstruments

All ingruments were compiled in asingle booklet consgting of the following, in this order: (1) generd
ingructions, (2) a consent form, (3) a demographic data sheet, (4) 1-3 pages of puzzles for the designated
treatment task, including 1-2 page(s) of ingtructions with sample and practice items, (5) colored blank pages
that separated the three trids of the treatment tasks, (6) the attribution questionnaire, and (7) three pages of the
persistence task, including two pages of ingructions. The "Hexibility of Closure” testsin the "Kit of Reference
Tests for Cognitive Factors,” developed by Educational Testing Service (French, Ekstrom, & Price, 1963),
were nonverba tasks that required the ability to keep one or more specific configurationsin mind so asto
meake identification in spite of perceptud digractions. They can be easy or difficult, depending upon
complexity of the figure-ground patterns and the number of items to be completed in a given time period.

Note that dl instruments were presented in both English and Chinese languages for dl three groups.
The bilingud version of the instruments was formatted such that, when read by a bilingud, the other language
was made conveniently accessible but not interfering with the flow of reading in thefirst language. The back-
trandation method was used to develop the Chinese version of the ingruments.

Easy task (Hidden Patterns Test). Thetask for the "easy trestment” groups is an adaptation of the

Hidden Patterns Test -- one of the three "flexibility of closure’ testsin the kit. Thistask required students to
search a perceptua fied containing irrdevant or distracting materia in order to find one given configuration.
After being shown a specific figure, sudents under this treatment were presented with many rows of patterns
and required to mark an X below each pattern in which the designated figure is embedded. A tota of three
trids were given.

Difficult task (Hidden Figures Test 1). Thetask for difficult treetment groups was adapted from

another "flexibility of closure’ test -- the Hidden Figures Test. Ingtead of identifying asingle given configuration
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in adigtracting field, participants under this trestment were to distinguish which one of three geometrica figures

could be found in a more complex pattern. Thistest was consderably more difficult Snce the three geometrica
figuresfor each item in question would further distract students visua perceptions in addition to the complexity
dready involved in each target item.  Participants under this trestment also recelved threetrids.

Persistencetask (Hidden Figures Test 2). The persstence task was smilar to the difficult task

only that it contained five, indtead of three, answer choices. Also, among the items, two of them had been
tactfully atered to be insoluble. Students were given as much time as they wished -- up to 30 minutes -- to
attempt to solve the puzzles.

Attribution Questionnaire. The attribution questionnaire was adapted from the Revised Causd

Dimension Scale (CDSII), developed by Russell and his colleagues to assess a respondent's causal explanation
for an event and the respondent’s perceptions of the causes she had stated (Russdll, 1982; McAuley, Duncan,
& Russl, 1992). The scale measures causd perceptions in terms of the locus of causdity, stability, and
controllability dimensions described by Weiner (Russdll, 1982). Rather than assess how an individua
generally attributes outcomes, the CDSII is a state measure assessing individua perceptions of causesin
particular Stuations. The coefficient aphas for the four subscales ranged from .60 to .92 across four different
sudies (McAuley, Duncan, & Russdl, 1992).

Following performance of the puzzle tasks, Sudents first answered an open-ended question regarding
what they believed to be the primary cause for their performance, and then matched this cause with the four
attribution factors (i.e., ability, effort, task difficulty, and luck). Based on the primary cause they had indicated,
students then completed the CDSII scale by coding the cause, on a 1-9 point scale, into the following four

attributional dimensions: locus of causdlity, stahility, persona control, and externd control.

Pilot Study
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Thetime limits and number of itemsincluded in the easy and difficult tasks were determined by the

results of apilot study. A tota of 23, mostly graduate students at a northeastern university (9 maesand 14
femaes) were recruited to complete various tasks in the pilot study. The time limit for the easy task was set to
be 3 minutes for 130 itemsin each of the find three trids, which should make the task perceptively easy for
most participants.

To counterbaance the time limit given to both trestment groups, a 3-minute period was aso chosen, as
in the easy task, for each of the threetridsin the find difficult task. Thistime limit would make the task very
difficult, if not impossible, consdering the fact that the average amount of time spent by the sudents in the pilot
study (3 minutes and 52 seconds) was much longer than 3 minutes. However, dso shown in the pilot was an
average of 1-minute decrease in time spent by students between their firgt trid and the third trid. This
suggested the presence of learning effects as students proceeded through the task. Therefore, the test may
become a reasonably chalenging task, dthough initidly extremdy difficult, by the time students progress into
their third trid.

In summary, the pilot study helped determine a reasonable time frame as well as the number of itemsto
be included for the tasks of both trestments.

Procedure

Participants were recruited at their meeting or class, informed that the experiment would take about 30
minutes, and required (1) to fill out aconsent form and a persona dataform, (2) to solve a series of puzzle-like
problems, and (3) to complete a questionnaire. Studentsin Taiwan received these same indructionsin
Chinese,

Studentsin each session were then randomly assigned to either an "easy task” treetment or a"difficult

task” trestment, Stratified by gender. After separating the two groups into different rooms, al participants were
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again briefly informed of the purpose of the study and the experimenta procedure. Then each student was

given one test booklet gppropriate to his or her assigned treatment. Questions, if any, were addressed before
garting the tasks. Both easy and difficult trestment groups received three trids for their tasks and a 15-second
recess between trids. Following treatment tasks was the attribution questionnaire. Findly, students of both
treatments completed the same persstence test. The examiner also recorded thistime hersdf. The sudents
then darted the task. When students individually handed in their booklets, the examiner recorded the finishing
time for the individua on his or her booklet. At this time students were given a written report of the sudy as
the debriefing instrument.

Persistence Task: Special Problems

To rule out those environmentd factors that compromised the persistence task and to sustain data of
good qudlity, it was decided that only a sub-sample -- those students who were given at least 30 minutes of
classtime for the persistence task without other unfavorable experimenta conditions -- be used for the data
anadyses of persgtencetask. This resulted in a sub-sample of 137 cases congsting of 45 Americans (21
males, 24 femaes), 42 Chinese- Americans (24 males, 18 femaes), and 50 Taiwanese sudents (26 males, 24
femaes). The classtime dlowed for the test among these sessions ranged from 32 to 63 minutes while two of
the sessons were conducted after class and thus did not have the time limit of aclass. This sub-sample of
sudents were dl tested in groups ranging in size from 7 to 35.

Resultsand Interpretation

Preliminary Analyses

Coefficient dphas were caculated to determine the internal consstency of the four sub-scales of CDS

Il -- Locus of Causality, Stability, Persond Control, and Externa Control. The coefficient aphasfor the
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Locus of Causdlity sub-scale in the present sudy were .59 over the entire sample and .61, .78, and .47 for the

American, Chinese- American, and Taiwanese samples, respectively.

Coefficient dphas ranging from .67 to .74 were obtained for the Stability subscale. Asfor theinternd
consstency of the Persond Control subscale, the entire sample of the present sudy yielded a coefficient dpha
of .84 and separately for the American, Chinese- American, and Taiwanese samples as .78, .92. and .84,
respectively.

Findly, the Externa Control subscae measuring the amount of environmenta influence perceived by
the respondents (i.e., degrees of perceived uncontrollability) yielded a coefficient aphaof .78 over the entire
sample and .78, .87, and .77 for the American, Chinese- American, and Taiwanese samples, respectively.

Descriptive Statistics

Pearson correlations were calculated on al variables over the entire sample to determine the degree of
association among the variables, epecidly the five dependent measures (locus of causdlity, stability, persond
control, external control, and persstence). Although the degree of association was not large, many of the
correlations reached sgnificant levels. Not surprisingly, the four attributional subscales were dl intercorrelated
asinthe origind vaidity tess of the scale (McAuley et d., 1992). The intercorrelations among the subscales
provided evidence for the expected discriminant and convergent validities of the various congtructs for the total
sample.

On the other hand, persstence as indicated by the amount of time spent on the find difficult task was
positively correlated with persona control (r = .18, p <.05), indicating that a person's persistence level is
associated with his perceived controllability. Rather unexpectedly, however, locus of causdity was not
sgnificantly related to the level of persstence in the current sample. Table 1 shows the correlaions among the

five dependent variables.
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Tablel

Corrdation Matrix of the Five Dependent Variables over the Entire Sample

Vaiadle 1 2 3 4
1. Locusof Causdity
2. Stahility .298* * *
3. Persona Control 362+ ** .065
4. Externd Control -.268*** .021 -.158**
5. Persigtence (time) .106 011 .184* -.030

*p<.05 **p<.0l, *** p<.001
Note: N =285 except for persistence task where a subsample (N = 137) was used.
Moreover, corrdationa anayses were performed on the three cultural samples separately to assess

whether the pattern of associations resembled findings on the overdl sample. Results are presented in Table 2.
Table?2

Corrdation M atrices of the Five Dependent Variables by Cultural Groups

Culture Vaiadle 1 2 3 4

1. Locus
2. Sability .188

American 3. Pd contrl A29%* * -.005
4. Ext'l contrl -.331** .295* -.239
5. Persistence .053 -.310* .001 -.067
1. Locus
2. Stahility .360**

Chinese- 3. P4 contrl H40*** 337*

American 4. Extl contrl -.261 11 -.172
5. Parsistence .230 192 116 -.053
1. Locus
2. Sability .328***

Taiwanese 3. Pd contrl 2B2*** .003
4. Ext'l contrl -.222%* -.103 -.112
5. Persistence 175 .098 A09** -.036

*p<.05, ** p< .01, *** p<.001

Note: American group, N = 62; subsample (N = 45) for persistence task.
Chinese-American group, N = 53; subsample (N = 42) for persistence task.
Taiwanese group, N = 170; subsample (N = 50) for persistence task.
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In generd, the pattern of associations found in the overal sample holds true to a reasonable degree
across the three culturd samples, especidly the associations involving locus of causdity. Minor variations,
however, did exist among the three culturd groups, thus pointing to the possibility that some variables may be
better indicators than others for a particular group. Among the three cultura groups, the Taiwanese group
seemed to resemble the overal sample the mogt, possibly due to itsrelatively large sample Size.

On the other hand, categorica variables were al number-coded into the data set before performing the
corrdationa anadyses. Parents educationa levels (coded 1 to 4 from primary school to beyond college) -- a
socio-economic status index in the current study -- were not correlated with any of the 5 dependent variables,
ether in the overal sample or separately in the three culturd sub-samples. These inggnificant corrdations thus
suggested to exclude the SES effect from the main analyses.

Students academic mgjors were coded from 1 to 6 representing Undecided, Humanities,
Management, Health-related professions, Natural Sciences, and Engineering, respectively -- an order roughly
reflecting students mathematical or geometrical knowledge, presumably related to the experimentd tasks. As
shown in Table 3, students mgor was not corrdated with any of the five dependent variables (rs = .03, .05, -
.06, .00, -.04 with locus of causdity, stability, persona control,
externa control, and pergstence, respectively), thus indicating that students academic background did not
mediate between the experimental tasks and their atributional responses*

Moreover, culture -- American, Chinese- American, and Taiwanese coded in order as 1, 2, and 3 --
was positively correlated with both locus of causdity (r = .15, p <.01) and persistence (r = .25, p <.01),

and negatively with externd control (r = -.13, p <.05), suggesting that Taiwanese sudents were more likely

A separate multivariate ANOV A procedure, treating "major" as a categorical variable, was also performed on the four
attributional measures. Theresult (F (x, 909y = .89, p = .60) further confirmed the insignificant correlations reported above. In
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to have had internd attributions, higher persistence leve, yet less externa control perceived over the cause.

Also, students length of stay in the United States (US years), afactor particularly meaningful for the Chinese-
Americans, was negatively related to both locus of causdity (r =-.16, p <.01) and persistence (r =-.19, p
<.05), meaning thet length of time in the United States was associated with more externd attributions and
lower persstence leve.

The experimenta trestment, with easy and difficult coded as 1 and 2, was negatively correlated with
one of the attributiond variables -- persona control (r =-.15, p <.05). Although the correlaion was low,
higher perceived controllability was associated with treatment of less difficulty, suggesting that students
perceptions about the two treatments were relatively in accordance with what the treatments were meart to
induce. Findly, gender, with mae and female coded as 1 and 2, was not related to any of the four attributiona
varigbles.

On the other hand, gender was significantly related to persstence (r = .19, p < .05, N = 137); that is,
fema e students were more likely to spend more time on the persstence task than mae students. One
find note regarding the pergstence task was that age was negatively correlated with persistence in the overal
sample (r =-.22, p <.01), but not in any of the three cuturd groups (rs = -.09, -.06, and .05, ps= .57, .69,
and .71 for the Americans, the Chinese- Americans, and the Taiwanese, respectively), suggesting a convergent
tendency for younger studentsto persist longer. Again, this finding was based on a subsample with three
roughly equa-sized groups. Readers may recall that age was also corrdated with culture (r = -.40, p <.001),
which itself was corrdlated with perastence (r = .24, p <.01). Given the intercorrelations among these three
variables, necessary procedures will be taken later to control the effect of age when conducting the main

andyss. Correlations among dl the variables over the tota sample are presented in Table 3.

addition, studentsin different majors did not differ significantly on their persistence performance aswell (F (s, 131 =1.99, p
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Table3 Correlation Matrix of All Variablesover the Total Sample
Variables 1 2 3 4 5 6 7 8 9 10 11 12
1. Age
2. Treatment -.017
3. Gender .009 025
4. Major -131* -015  -.38gr**
5. Father's education -.010 -.082 -.086 137
6. Mother's education 004 -.078 -.057 025 .708***
7. Culture -402%**  -005  -.059 AB4%* - 180** -.313%**
8. USyears 535*** Q12 022 -135%  .161** 271%%* -.937***
9. Locus 047 005 -.030 028 -.009 -.070 152+ * -.161%*
10. Stability -.002 040  -054 049 022 .050 -.026 .008 .208***
11. Personal Control 018 -4 052 -063  -015 -.028 084 -.081 362** 065
12. External Control 029 -071 -013 002 064 .093 -.130* 110 -268%** 21 -.158**
13. Persistence (Time) ~ -.223** -010 191* -038  -021 -.040 248+ * -.192* 106 011 184+ -030

*p< .05 **p<.0L ***p<.00L.

Note: 1. N = 285 except for Persistence (Time) where a subsample (N = 137) was employed.

2. Coding:

Treatment: 1- Easy

2 - Difficult
Gender: 1-Mae

2 - Femae
Father's'/mother's 1 - Primary school
education: 2 - High school

3 - College

4 - Beyond college

3. Four numerical attribution measures:
Locus: high - internal
low - externa

Personal control: high - more volitional power
low - less volitional power

Culture:

Magjor:

Stability:

External control:

1- American
2 - Chinese-American
3 - Taiwanese

1 - Undecided

2 - Humanities

3 - Management

4 - Hedlth-related professions
5 - Natura Sciences

6 - Engineering

high - stable
low - unstable

high - more environmental influence
low - less environmental influence
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Further examination of the descriptive satisticsincluded a brief review of the means and standard
deviations of the five dependent variables broken down by culture. Table 4 shows the results.
Table4

M eans and Standard Deviations for the Five Dependent M easur es by Cultural Group

L ocus Stability Pd ctrl Ext'l ctrl | Persistence
Culture M SD M SD| M SD| M SD| M SD
American 198 50| 138 55| 191 54| 116 6.1 |157 70
Chinese-American | 188 60| 131 61| 189 66| 107 63 |232 6.1
Tawanee 21.3 46| 133 65| 202 63| 97 56204 76

Note: American group, N = 62; subsample (N = 45) for persistence task.
Chinese-American group, N = 53; subsample (N = 42) for persistence task.
Taiwanese group, N = 170; subsample (N = 50) for persistence task.

Among the three culturd groups, the Taiwanese students scored the highest on locus of causdity and
personal control, whereas the Chinese- American group the lowest. Of the five dependent measures,
pers stence was the one that distinguished the three cultural groups the most. The Chinese- American students
obtained the highest group mean and the lowest standard deviation among the three groups with the Taiwanese
students right behind and the American students distanced farther away.

One important preliminary check concerned the homogeneity within the current Chinese- American
group. A multivariate F-test performed on the four attributional variables showed that students from these four
categories did not differ sgnificantly (F (12,122 =1.53, p = .12). Asfor their persistence performance, anong
the 42 valid cases (descendants from China, N = 27; Taiwan, N = 5; Hong Kong, N = 3; and those

otherwise, N = 7), an univariate F-test indicated an indgnificant difference among the sub-groups aswell (F (s,
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35 = .31, p=.82). Therefore, the current Chinese- American group was considerably homogeneousin terms
of their attributions and persistence performance.

Primary Analyses

Attributions. To test whether the three groups differ significantly on the dependent variables, a2
(gender) © 2 (treatment) ~ 3 (culture) MANOV A with the four attributiona measures as the dependent
variableswas performed. The three independent variables were entered hierarchically in the order Sated
above so that sequential sums of squares could be obtained. Resuts are presented in Table 5.

Main Effects: In Table 5, the multivariate F-test showed no significant gender effect (F, 270) = .53, p
<.71). Thisfindingisin line with the inggnificant corrdaions (ranging from -.05 to .05) between gender and
the 4 attributional variables.

The main effect for trestment showed a significant difference between the two groups (Fs, 270) = 2.49,
p < .05); thet is, sudentsin the easy condition tend to have significantly different attributions from thosein the
difficult condition. Follow-up univariate ANOVAs, however, indicated that the only contributor among the
four measures to the multivariate Sgnificance was perceived controllability (Fq, 273 = 6.4, p <.05). A specific
contrast between the two treatment groups on the Persona Control Scale showed that students in the easy
condition (M = 20.63) tended to perceive sgnificantly higher controllability than those in the difficult condition
(M =18.82) (t (283 = 2.49, p <.05). None of the other univariate F-ratios were Sgnificant & a = .05 (Locus:
Fa, 273 = .008, p < .928; Stability: Fy, 275 = .41, p < .52; Externd control: F (1, 273 = 1.41, p < .24).

Table5



M ultivariate and Univariate ANOVAsfor the Effects of Gender, Treatment, and Culture on the

Four Attribution M easures

Source Multivariate | Univariate Mean (SD)
F-ratio (D.F.) Vaidble D.F.  F-raio Levd 1 Leve 2
___Mde ___ Ferde _
Sex (9 53 Locus= 1273 26 206 (5.0) 20.3 (5.1)
(4, 270) Stebility = 1273 .82 13.7 (6.3) 129 (6.1)
Pdentl = 1273 .80 19.4 (65) 20.1 (5.9)
Extlcntl = 1273 05 104 (5.9 102 (6.0)
By ] Difficuit
Treatment (T) 2.49* Locus= 1273 (01 205 (5.0) 205 (5.1)
(4, 270) Sability= 12713 41 13.6 (6.0) 131 (6.4)
Pdentl = 1273 640 206 (6.0) 18.8 (6.3)
Extlcntrl= 1273 141 107 (62) 99 (5.6)
Culture (C) 2.00* Locus= 2273 586** (see Table6)
(8, 540) Stability= 2273 .25
Pdentrl= 2273 141
Extlontrl = 2273 243"
S°T .29 Locus= 1273 71 - -
(4, 270) Sability= 1,273 12 - -
Pdentrl= 1,273 .02 - -
Extlentrl = 1273 .09 - -
S°C 1.15 Locus= 2273 51 - -
(8, 540) Stability= 2273 61 - -
Pdentrl= 2273 3.63* - -
Extlentrl= 2273 25 - -
T C .88 Locus= 2273 .78 - -
(8, 540) Sability= 2273 1.14 - -
Pdentrl= 2273 81 - -
Extlcntrl = 2273 1.46 - -
ST C 73 Locus= 2273 1.34 - -



(8, 540) Sebility= 2273 .10 - -
Pdontrl = 2273 48 - i
Extl ontl = 22713 37 - -

Error Mean squares Locus= 2501
Stability =  39.03

Pd cntrl = 3721

Extl cntrl = 3478

Note. Each effect tested holding constant preceding effects
p<.10 *p<.05 **p<.01  ***p<.001

The third main effect was culture, for which the multivariate F-test was significant (F (s, sag) = 2.0, p
< .044), meaning that, on average, the three culturd groups differ sgnificantly on their attributional perceptions.
The univariate F-tests reveded, however, that locus of causdity was the strongest contributor to the overall
multivariate Sgnificance (F 2, 273 = 5.86, p < .003), since none of the other measures reached significance a a
=.05 (Stability: F (2, 273 = .25, p < .78; Persona control: F 2, 273 = 1.41, p <.25; Externa control: F (5, 273 =
2.43, p<.09).

A series of follow-up contrasts were performed to identify specific differences among the three cultura
groups. Table 6 showsthat the American students (M = 19.76) did not differ significantly from their Chinese-
American counterparts (M = 18.76) on the Locus of Causdlity scale (t 2s2 = 1.07, p = .28). The contrast
between the American and the Taiwanese students (M = 21. 27), however, reached sgnificance (t s = -
2.04, p=.04). Inaddition, significant differences were also obtained between the Chinese- American and the
Tawanesegroupsat a = .01 (t 22 =-3.21, p = .002).

A further contrast showed that the American students were not Sgnificantly different from students of
Chinese origin (acombined group of the Chinese- Americans and the Taiwanese, M = 20.01) with regard to

their internd-externa orientation (t sy = -.34, p = .74). Rather, the difference is between studerts of
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American heritage (a combined group of the Americans and the Chinese-Americans, M = 19.26) and those in

Tawan (t 22 = 3.34, p <.001). Table 6 shows the various contrasts conducted and the results.

Table6

Follow-up Contrasts among the Three Cultural Groups on L ocus of Causality

Contrast Mean t-statistic
American vs. Chinese- American 19.76 vs. 18.76 1.08
American vs. Tawanese 19.76 vs. 21.27 -2.04*
Chinese- American vs. Taiwanese 18.76 vs. 21.27 -3.21**
American vs. (Chinese- American +Taiwanese)/ 2 19.76 vs. 20.01 -.34
Tawanese vs. (American + Chinese- American)/2 21.26 vs. 19.26 3.34***

*p<.05 ** p< .01 **% p<.001

Interaction Effects: Multivariate F tests showed no significant interaction effects, either 2-way or 3-
way (Sex ~ Trestment: F (4, 270) = .29, p=.89; Sex ~ Culture: F (g 540) = 1.15, p = .33; Trestment ~ Culture F
@ 540) = .88, p=.53; Sex ~ Treatment~ Culture: F g s40) = .73, p = .67), suggesting that, for example, males
and femdes from the different cultura groups and in the two treatments responded in much the sameway. No
follow-up univariate tests were necessary since the overal multivariate results were not significant.

Given the inggnificant interaction effect between trestment and culture on the four attributiond
variables, the first two hypotheses, which predicted a directiond difference between the American students and
their Chinese counterparts on their internd-externd orientation when engaged in elther arddively easy or a

relatively difficult task, are not supported. Despite a Sgnificant main effect for treetment as well as for culture,

these effects did not carry on to the interaction levels and thus rendered the two hypotheses unconfirmed.
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Persistence. By adjusting the effect of age on perastence across dl three cultura groups, with age
being the covariate, the same three independent variables -- gender, treatment, and culture -- were entered
hierarchicaly into the ANCOVA modd. Resultsare presentedin Table 7.

Table7
Univariate ANCOVA for the Effects of Sex, Treatment, and Culture on Persistence

Source SS D.F. MS F-ratio
Regression 3.49 1 3.49 .07
Sex (9) 279.29 1 279.29 5.95%
Trestment (T) 4.26 1 4.26 09
Culture (C) 978.44 2 489.22 10.43***
Sex” Treatment 33.00 1 33.00 .70
Sex” Culture 101.40 2 50.70 1.08
Trestment ~ Culture 102.91 2 51.46 1.10
ST C 34.07 2 17.04 .36
Within + Resdud 5818.47 124 46.92
Totd 7739.68 136 56.91

Note. Each effect tested holding constant preceding effects

*p<.05  **p<.0l ***p<.001

Main Effects: The ANCOVA dso yielded asignificant main effect for culture (F, 124y = 10.43, p

<.000), showing that, while adjusting for the differences among the three cultural groups due to their
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differencesin age, gender, and trestment condition, the three cultural groups il differed sgnificantly on how
long they would persst through atask. Specific contrasts were caculated to unvell the group differences. The
American sudents (M = 15.75 min.) differed sgnificantly from the Chinese- Americans (M = 23.23 min.) (t
ass = -5.01, p < .000) aswell asfrom their Taiwanese counterparts (M = 20.39 min.) on their persistence
performance (t 134 = -3.25, p < .01). The American students showed |less persistence when compared to the
combined group of the Chinese-Americans and the Taiwanese (M = 21.81) (t (134 = -4.78, p < .000).

Results of the contrasts areincluded in Table 8.

Table8

Follow-up Contrasts among the Three Cultural Groups on Persistence

Contrast Mean (minute) t-statistic
American vs. Chinese- American 15.75vs. 23.23 -5.01***
American vs. Tawanese 15.75vs. 20.39 -3.25%*
Chinese- American vs. Taiwanese 23.23vs. 20.39 1.94
American vs. (Chinese- American +Taiwanese)/ 2 15.75vs. 21.81 -4.78***

*p<.05  **p<.0l ***p<.001

The sgnificant contrast between the American group and the combined Chinese groups confirmed one
of our hypotheses that, when engaged in an untimed difficult task, the students of Chinese origin would persst
longer than their American counterparts, especidly since this finding rested on the premise that the effects of

age, gender, and experimenta treatments had been gatistically controlled and equated across al students.
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Interaction Effects: Again, none of the interaction effects, either 2-way or 3-way, were sgnificant
(Sex” Treament: Fy, 1249 = .70, p = .40; Sex ~ Culture: F, 124y = 1.08, p = .34; Treatment ~ Culture: F, 124
=110, p=.34; Sex " Treatment~ Culture: Fp, 104 =
.36, p=.70).

Asfor the hypothess -- Chinese- American students are expected to demondirate a pattern of
attribution and persistence which resembles a mixture of American and Chinese fegtures -- can not be
answered by asingular satistical procedure and will be approached viaa composite of results. Various
contrasts conducted among the cultura groups on locus of causdity as well as persstence reveded further
information. On the one hand, the mgor differences among the groups on locus of causality existed between
students of American heritage (a combined group of the Americans and the Chinese- Americans) and thosein
Tawan (t (282) = 3.34, p <.001) followed by another sgnificant difference between the Chinese- Americans
and the Tailwanese (t (282) = -3.21, p <.01). The differences on persstence, on the other hand, existed
primarily between students of Chinese origin and the American students (t (134) = -4.78, p <.001). Also, the
Chinese- American group perssted significantly different from the American group (t (134) = -5.01, p <.001)
but not from the Taiwanese group (t (134) = 1.94, p = .054). Taken dl together, the Chinese- American
students seemed to demonstrate a pattern of attribution akin to the American students but alevel of
persstence Smilar to their Taiwanese counterparts. The hypothess, therefore, is a least partiadly confirmed

given the current findings.

Summary of Hypothesis Tests
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Despite aggnificant main effect for trestment aswell as for culture on students attributions, no
sgnificant interaction was found between the two factors. The three culturd groups did not show significant
differences on their causd attributions when confronted with different trestment tests, whether relaively easy or
difficult. Although both main effects were Satisticadly sgnificant (a = .05), the difference between/among the
groups involved was not practicaly significant. Moreover, follow-up univariate tests showed that each main
effect had different dependent variables contributing to its sgnificance (see Table 5), thus further diminishing the
overdl impact asit continued on to the interaction levels.

The hypothesis -- Chinese descendants (i.e., both Chinese- Americans and the Taiwanese) would
perdgst longer than their American counterparts when engaged in an untimed difficult task -- was supported.
When the effect of age, previoudy shown having a potentidly confounding influence, was satisticaly controlled
aong with gender and trestment, culture till gppeared to be an important factor that significantly distinguished
students on their performance of persstence. Furthermore, a specific contrast between the American group
and acombined group of the Chinese- Americans and the Taiwanese showed a sgnificant difference and thus
confirmed the hypothesis.

A composite of resultswas caled for in order to answer another hypothesis -- the Chinese- American
students are expected to demonstrate a pattern of attribution and persistence that resembles a mixture of
American and Chinese fegtures. Although the Chinese- American group constantly scored on the extreme
sdes of the spectrum among the three culturad groups, thus seemingly negating the hypothesis, various contrasts

conducted between/among the groups reveaed that the Chinese- Americans appeared more smilar to the
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Americans attribution-wise but more akin to the Taiwanese persstence-wise. Therefore, the hypothesiswas
partidly supported in the current study.
DISCUSSION

The two research hypotheses, which predicted a directiond difference between the American students
and their Chinese counterparts on their interna-externa orientations towards the assigned treatment tasks,
were not supported. Despite a significant main effect for treatment aswell asfor culture on sudents
attributions, no significant interaction between the two factors was found. Further examination employing
univariate tests revealed that each main effect had different dependent variables contributing to its Sgnificance.
Persond control was the only dependent variable among the four contributing to the significant main effect for
treatment whereas locus of causdity was the primary contributor to the Sgnificance for culture. These
differentid contributions thus weakened the overdl impact asit continued on to the interaction levels.

Despite the unconfirmed hypotheses, the current results still reveded vauable findings regarding the
three cultura groups. One of the purposes of the current study was to experimentaly equate al participants
with the same achievement experiences 0 as to dicit more comparable atributions. The sgnificant main effect
for trestment and the specific contrast provided evidence that the two treatment tasks had indeed achieved the
desired experimenta effect; that is, the easy trestment task induced higher perceived controllability and
presumably more sense of achievement than the difficult task.

When the treatment effect was held congtant in the hierarchical modd, culture till obtained a sgnificant
main effect, above and beyond the treatment effect. 1n other words, students from the three cultura groups il

differed sgnificantly on their attributions, specificaly their locus of causdlity scores, given the same achievement
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conditions. Various contrasts conducted among the three cultural groups on the locus of causality measure
showed that the Taiwanese students demongtrated significantly higher internd attributions than their Chinese-
American counterparts done as wel as the combined group of American heritage.

Amidg the previous research employing the smilar subject groups -- the Chinese (China, Hong Kong,
or Tawan), Chinese- Americans, and Caucas an- Americans, the most comparable findings to the current ones
were from the sudy by Hseh et d. (1969). Their study, however, was not necessarily achievement-related.
In addition, Rotter's |-E scae -- the predecessor of al locus of control measures -- was later criticized for its
indiscriminate, uni-dimensiond features (Munro, 1979), thus rendering their results questionable. In short, the
current findings concerning the internd- externa orientation among the three culturd groups are
methodologically sound but have limited prior research of comparable groups with which to vaidate the results.

Thefindings that the Chinese- American students perssted significantly longer than their American
counterparts but not necessarily so than their Taiwanese counterparts suggested their departure from the
American orientation and their resemblance to the Taiwanese students on persistence.

Oneintriguing finding was that the Chinese- American students scored the lowest on both the locus of
causdlity measure and the persona control measure (see Table 4) but attained the highest mean for the
persistence task among the three groups. Presumably a person who perceives high interndity and
controllability islikely to perast through a difficult task longer than a person who perceives otherwise. The
current finding seemed to present counter-evidence. However, as reveded from the correlationa analyses,
persstence was sgnificantly correlated only with persond contral in the overal sample, suggesting persond

control was a better indicator of pergstence than locus of causdlity for the current sample. Also, separate
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correlational anayses conducted for each cultural group showed that persistence was not related with any of
the four attributiona variables for the Chinese- Americans, that stability seemed to index persistence well for the
Americans, and that persona control was the relevant factor for the Taiwanese students. This suggested a
differentid power among the four attributiond variables in predicting persstence for the three culturd groups.

Recent researchers (Eaton & Dembo, 1997) investigated differences in motivationa beliefs between
Asan-American and non-Asian American sudents. They found that what best explained the achievement
performance of Asan Americans (i.e., fear of the consequence of academic failure) least explained the results
for non-Asan American sudents. Thismay shed light on the current findings in that the Chinese- Americans
may have perssted for reasons undetected by the current set of variablesin the study; this requires further
research for clarification.

Finally, a composite of results was caled for in order to answer the hypothesis -- that Chinese-
American students are expected to demondtrate a pattern of attribution and pergstence that resembles a
mixture of American and Chinese features. Although descriptive statistics showed that the Chinese- American
group congtantly scored on the extreme sides of the spectrum among the three cultura groups, thus seemingly
negating the hypothesis, various contrasts conducted between/among the groups revealed that the Chinese-
Americans gppeared more smilar to the Americans attribution-wise but more akin to the Taiwanese students
persstence-wise. Therefore, the hypothesis was partialy supported in the current study.

Theoretical Implications
This study produced empirica evidence that, given the same achievement contexts experimentaly

controlled, college students from three cultura groups -- the (Caucasian) American, the Chinese- American,
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and the Taiwanese cultures -- differed sgnificantly on their internd-externa orientation. The successtully
executed treatment effect across the cultura groups, indicated by its significant main effect aswell asthe
inggnificant interaction effect at dl levels, dlowed specification of the achievement conditions under which the
three groups differed, thus fine-tuning the current attribution research.

Furthermore, as mentioned earlier, persona control was the only variable among the four atributional
measures contributing to the significant main effect of trestment. Despite a Sgnificant correlation between
persona control and externa control -- two related but rival measures -- the external control did not contribute
to the main effect as expected, suggesting that the two measures may have targeted related but different
condructs. Thisimplication further affirmed the decision made by McAuley et d. (1992) to separate the sngle
control subscaein the origina Causd Dimension Scale (Russdll, 1982) into the current two subscales. The
current results also confirmed the speculation proposed by McAuley et a. (1992) that, in most achievement
Stuations, persona control would likely be perceived as more sdient wheress, in the case of outcomes such as
hedlth or interpersond drife, externa control would play a more prominent role.

Educational Implications

One important difference, among other things, found between the American and the Chinese- American
sudents in the current study was reveaed from the correlaiond analyses (see Table 3). While the American
students perceived causes susceptible to environmenta forces (externa control) as more stable, the Chinese-
Americans viewed causes personally controllable as more stable. Stability, however, was not related to either
of the two control measures for the Taiwanese sudents. This carries a strong educationa implication for

teachersin that sudents from different cultures may percelve a math task, for example, as environmentally
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imposed and consequently unchangeable in neture or, to the contrary, as personally accountable and
predictable outcome-wise. As aresult, sudents may take completely different actions when dedling with the
task. Teachers awareness to these differential perceptions may help them to provide tailored assistance or
appropriate interventions, if necessary, to their students.

Along the same line, asreveded by the corrdationd andyses, sability was the significant indicator of
persistence for the American students, whereas persona control was the relevant factor in predicting
persstence for the Taiwanese students. But none of the attributiona variables seemed to serve the Chinese-
Americanswell in explaining their exceptiona performance. Thisimplies that sudents from these three cultura
groups may persis, or not perss, through atask for different motivationa reasons and that teachers may need
to provide incentives tapping into these motivationa needsin order to develop appropriate persistence
behavior.

Findly, the emphasis on ability versus effort demonstrated between the American and the Taiwanese
students during the interviews suggested a tendency for either group to overemphasize one and overlook the
other when explaining their achievement performance. Weisz (1984) proposed thet effective achievement
behavior requires sdectivity -- the capability to distinguish between outcomes that are contingent upon human
influence and those that are not -- and that erroneous judgments about the contingency of outcomes often
cause fruitless achievement attempts. Students who fail to recognize the non-contingency that prevalsin a
currently involved task (e.g., environmentd forces) tend to persst unreasonably in their effort to achieve and
thus may be susceptible to frustration and disappointment. On the other hand, students who mistakenly believe

that outcomes are highly non-contingent, when they are not necessaxily so (eg., belief in the immutability of



intelligence), may not persst to a reasonable degree before terminating their pursuit. The question then
becomes how we teachers, after knowing the attributiona beliefs held by our students, can intervene and shape
their perceptions of achievement tasks.

For example, typica advice to American teachers (e.g., Gentile & Monaco, 1986; Gentile & Monaco,
1988) suggests emphasizing attributions to effort and acquidition of better Srategies rather than to ability. As
for advice to Asian teachers and parents who tend to over-emphasize effort, if not exclusvely, and show anger
or criticismat children'slow performance (Dix & Grusec, 1984; Hess et dl., 1987), no substantia advice has
gppeared in the previous literature. However, in light of Weisz's suggestions, which seem to apply to both
cases, teachers may need to include practice for students to discriminate when outcomes are contingently vs.
non-contingently related to efforts and strategies, and to provide necessary support when non-contingent
events are involved.

Limitations and Future Resear ch

One mgor limitation of the current sudy was arelatively low coefficient dpha (.47) obtained by the
Tawanese group on the locus of causality measure. This variable turned out to be the one that digtinguished
the three cultura groups from one another on their causa atributions. Although the origind validation sudies
did not attain extremely high coefficient dphas (ranging from .60 to .71) and thus proposed a"limit" on the
reliability of the measure, the current interna consstency still may have rendered the results regarding the
Tawanese group arguable.

Secondly, in addition to the common concerns associated with employing small sample Sizes, asisthe

case with the current American and Chinese- American groups, a rdaively unbaanced sample size anong the
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three cultura groups, particularly between the two groups in the United States and the Taiwanese group, may
have caused some correlations performed on the entire sample to learn towards the pattern exhibited by the
Sze-dominant group -- the Taiwanese group -- and thus clouded the "red™ overdl corrdations that would have
emerged if the three groups had been more equa in size.

Regarding the truthfulness of the trandated experimenta insruments to the origina ones, dthough
painstaking care was taken to ensure the paralelism of the two versons, a pilot test involving the same group
of bilinguals on both versons at two different times may have made the trandated verson even more rdiable.

Finally, as reported earlier, it was suspected that students who were more vulnerable to the
environmenta factors during the persistence task may have compromised their performance due to various
psychologica concerns. Therefore, it may be more desirable to measure persistence utilizing computer-
assisted programs where the participants will be individualy administered the experimentd tests, preferably
under remote surveillance, so as to reduce the environmenta distractions to the minimum. In addition, as
documented by Cooley et d. (1994), it may be advisable to record not only the time spent on task but adso the
total number of items attempted in the task to present cross-referable evidence.

More refined research studies addressing the aforementioned methodologicd issues are caled for. In
addition, as reveded by the differentid correlations between the various dependent variables among the three
cultura groups, further research is recommended to identify what causal attribution best explains or predicts
the achievement behavior observed in aparticular cultura group, especidly the Chinese- Americans, whose

persistence performance in the present study could not be accounted for by the current set of variables.
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