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The purpose of this study was to examine the effects of mathematics-related educational 
productivity on student career aspiration. We developed a structural model describing the 
relationship between educational productivity and career aspiration based on Walberg's 
(1981,1992) theory of educational productivity. Using data from the Longitudinal Study of 
American Youth (LSAY), we identified eight mathematics-related factors of educational 
productivity descriptive of educational outcome, motivation, instructional characteristics, 
and psychological environment. Statistical results of the structural model supported 
Walberg's theory of educational productivity from the perspective of student career aspira
tion (as the educational outcome) in the context of mathematics education. Suggestions were 
made to enhance student career aspiration and improve the quality of mathematics education. 

Cette etude avait comme but d'analyser les effets qua la productivite educationnelle en 
mathematiques sur les aspirations professionnelles des eleves. En nous appuyant sur la 
theorie de la productivite educationnelle de Walberg (1981,1992), nous avons developpe un 
modele structural qui decrit le rapport entre la productivite educationnelle et les aspirations 
professionnelles. Des donnees de Vetude longitudinale de la jeunesse americaine (Longitudi
nal Study of American Youth, LSAY) ont permis d'identifier huitfacteurs mathematiques de 
la productivite educationnelle qui ont des incidences sur la production des eleves, leur 
motivation, leurs caracteristiques pedagogiques et leur environnement psychologique. Les 
statistiques qui decoulent du modele structural appuient la theorie de Walberg sur la 
productivite educationnelle quant aux aspirations professionnelles des eleves (comme mesure 
de la production) dans le contexte des cours de mathematiques. Nous proposons des strategies 
pour rehausser les aspirations professionnelles des eleves et pour ameliorer la qualite de 
Venseignement en mathentatiques. 

Students leave schools w i t h d i f f e r i n g e d u c a t i o n a l p r e p a r a t i o n for either h i g h e r 
e d u c a t i o n or the labor marke t . M a n y researchers h a v e u s e d the t e r m educational 
productivity to reflect the q u a n t i t y a n d q u a l i t y of e d u c a t i o n a l p r e p a r a t i o n . 
S c h o o l - t o - w o r k t rans i t ion has been a l o n g - l a s t i n g p r o b l e m at tract ing the atten
t i o n of p o l i c y - m a k e r s a n d educators . H a l p e r i n , M e l a v i l l e , a n d T a y l o r (1988) 
r e p o r t e d that " y o u t h today , espec ia l ly those w h o d o not g o to col lege, f i n d it 
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i n c r e a s i n g l y d i f f i c u l t to m a t c h c h a n g i n g m a r k e t d e m a n d s " (pp. 7-8). A s the 
n u m b e r of a c a d e m i c years i n h i g h school remains u n c h a n g e d , a n effective 
c o p i n g strategy is to enhance s tudents ' e d u c a t i o n a l p r e p a r a t i o n , p a r t i c u l a r l y i n 
core a c a d e m i c subjects l i k e mathemat ics a n d the sciences ( N a t i o n a l Research 
C o u n c i l , 1996). Researchers h a v e termed this strategy improvement of educational 
productivity J o h n s o n , 2000; W a n g , 1999; Y o u n g , R e y n o l d s , & W a l b e r g , 1996). 

B a s e d o n a n extens ive research synthesis , W a l b e r g (1981,1992) p r o p o s e d a 
theory of e d u c a t i o n a l p r o d u c t i v i t y that h i g h l i g h t s n i n e i m p o r t a n t factors be
h i n d s tudent a c a d e m i c p r e p a r a t i o n . R e y n o l d s a n d W a l b e r g (1992a) c lass i f ied 
these factors i n t o three sets. T h e set of s tudent apt i tudes a n d attributes i n c l u d e s 
(a) s tudent a b i l i t y (i.e., p r i o r achievement) , (b) m o t i v a t i o n , a n d (c) d e v e l o p 
m e n t a l l e v e l (e.g., age). T h e set of i n s t r u c t i o n inc lude s (d) ins t ruc t iona l q u a n t i t y 
(i.e., a m o u n t of t ime) , a n d (e) i n s t r u c t i o n a l q u a l i t y (i.e., appropriateness) for the 
s tudent . T h e set of p s y c h o l o g i c a l e n v i r o n m e n t i n c l u d e s (f) class e n v i r o n m e n t , 
(g) h o m e e n v i r o n m e n t , (h) peer e n v i r o n m e n t , a n d (i) exposure to mass m e d i a 
o u t s i d e of s c h o o l (e.g., te levis ion) . W a l b e r g (1992) recollected that "syntheses of 
about 8,000 s tudies suggests that these general izable factors are the chief i n 
f luences o n a c h i e v e m e n t a n d , m o r e b r o a d l y , c o g n i t i v e , affective, a n d be
h a v i o r a l l e a r n i n g " (p. 8). 

R a i s i n g e d u c a t i o n a l p r o d u c t i v i t y is a n i m p o r t a n t task to meet the d e m a n d s 
of h i g h e r e d u c a t i o n a n d the labor market . A l t h o u g h the r a p i d d e v e l o p m e n t of 
c o m p u t e r sciences has created m a n y technologica l jobs for the c o l l e g e - b o u n d 
labor force, m o r e t h a n h a l f of h i g h school graduates d o not g o to col lege 
(B ishop, 1996). A s a result , future e m p l o y m e n t for m a n y h i g h school graduates 
is not o p t i m a l . D e c k e r (1997) reported that " o v e r the past 30 years, a substant ia l 
p r o p o r t i o n of h i g h s c h o o l graduates a n d d r o p o u t s w e r e u n e m p l o y e d shor t ly 
after l e a v i n g h i g h s c h o o l " (p. 6). 

T h e d i f f i c u l t y i n s c h o o l - t o - w o r k t rans i t ion has p l a c e d educa t iona l p r o d u c 
t i v i t y at the center of e d u c a t i o n a l r e f o r m . Students w i t h l o w e r levels of e d u c a 
t i o n a l p r e p a r a t i o n are p e r s o n a l l y severely d i s a d v a n t a g e d e c o n o m i c a l l y 
(Snyder , H o f f m a n , & G e d d e s , 1996). Soc ia l ly , as D e c k e r (1997) stated, 

Education appears to play an important role in worker productivity in all in
dustrialized countries. The industrialized countries with the highest produc
tivity levels tend to have highly educated work forces, and the convergence in 
productivity among these countries generally parallels that in educational attain
ment, (p. 5) 

Soc io logis ts are eager to raise career a t ta inment ( C h u n g , L o e b , & G o n z o , 
1996; L u z z o & W a r d , 1995), a n d educators str ive to i m p r o v e e d u c a t i o n a l 
p r o d u c t i v i t y . F e w researchers, h o w e v e r , h a v e l i n k e d the t w o sides. The p u r 
pose of the c u r r e n t s t u d y is to invest igate the re la t ionsh ip be tween s tudent 
career a s p i r a t i o n a n d e d u c a t i o n a l p r o d u c t i v i t y . T h e emphas i s is p l a c e d o n 
m a t h e m a t i c s e d u c a t i o n because " m a t h e m a t i c s has become a cr i t ical f i l ter for 
e m p l o y m e n t a n d f u l l p a r t i c i p a t i o n i n o u r soc ie ty" ( N a t i o n a l C o u n c i l of Teach
ers of M a t h e m a t i c s , 1989, p . 4). 

W e u s e d c o n f i r m a t o r y factor a n a l y s i s 1 on data f r o m the L o n g i t u d i n a l S t u d y 
of A m e r i c a n Y o u t h ( L S A Y ) to test a s t ructura l e q u a t i o n m o d e l 2 of e d u c a t i o n a l 
p r o d u c t i v i t y w i t h s tudent career a s p i r a t i o n as the o utc o me measure . The L S A Y 
data h a v e been u s e d to c o n f i r m the theory of e d u c a t i o n a l p r o d u c t i v i t y 
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( R e y n o l d s & W a l b e r g , 1991, 1992a, 1992b; Y o u n g et a l . , 1996). In a d d i t i o n , 
M i l l e r a n d B r o w n (1992) repor ted that " resul ts of the L S A Y data analyses 
p e r m i t a n u n d e r s t a n d i n g of the re lat ive i m p o r t a n c e of the factors c o n s t i t u t i n g 
a m o d e l to p r e d i c t the d e v e l o p m e n t of career expec ta t ions" (p. 221). N o n e t h e 
less, a t tempts h a v e yet to be m a d e to e x a m i n e the re la t ionsh ip b e t w e e n e d u c a 
t i o n a l p r o d u c t i v i t y a n d s tudent career a s p i r a t i o n ( W a n g , 1999). Therefore , this 
i n v e s t i g a t i o n features b o t h c o n f i r m a t o r y a n d e x p l o r a t o r y characterist ics . The 
c o n f i r m a t o r y c o m p o n e n t is g r o u n d e d o n the a d o p t i o n of W a l b e r g ' s (1981, 
1992) theory to select i m p o r t a n t factors f r o m the L S A Y database. T h e ex
p l o r a t o r y na ture is d i s t i n g u i s h e d b y d i s e n t a n g l i n g v a r i o u s re la t ionships 
a m o n g the factors of mathemat ics - re la ted e d u c a t i o n a l p r o d u c t i v i t y a n d s t u 
dent career a s p i r a t i o n , as W a l b e r g ' s m o d e l has often been u s e d to i d e n t i f y 
i n f l u e n t i a l factors of e d u c a t i o n a l p r o d u c t i v i t y o n s tudent ac ade m ic achieve
m e n t . In the current s t u d y w e inves t igated t w o m a i n research quest ions : 

1. Is the career a s p i r a t i o n m o d e l (deve loped o n the basis of the theory of 
e d u c a t i o n a l p r o d u c t i v i t y ) s u p p o r t e d b y n a t i o n a l s u r v e y data (i.e., the 
L S A Y ) ? 

2. If yes , w h a t is the r e l a t i o n s h i p be tween s tudent career a s p i r a t i o n a n d factors 
of e d u c a t i o n a l p r o d u c t i v i t y ? 

Method 
Data 
T h e L o n g i t u d i n a l S t u d y of A m e r i c a n Y o u t h ( L S A Y ) is a n a t i o n a l p a n e l s t u d y 
f u n d e d b y the N a t i o n a l Science F o u n d a t i o n ( N S F ) . A r o u n d 3,000 students were 
r a n d o m l y selected at the grade 10 l eve l across the U n i t e d States to part ic ipate 
i n the L S A Y . P a r t i c i p a n t s w r o t e academic ach ievement tests a n d c o m p l e t e d a 
s tudent q u e s t i o n n a i r e i n the 1987-1988 academic year w h e n they w e r e i n grade 
10. W e selected grade 10 students as the p o p u l a t i o n i n the current s t u d y for 
v a r i o u s reasons. First , s tudents i n grades 9 a n d 12 are subjected to adjustment 
for en t ry to a n d g r a d u a t i o n f r o m h i g h school , w h i c h m a y interfere w i t h their 
career a s p i r a t i o n . O n the other h a n d , s tudents i n grades 10 and 11 can focus 
m o r e o n a ca demic l e a r n i n g . S e c o n d , " d r o p o u t s f r o m the 1990 s o p h o m o r e class 
w e r e m o r e l i k e l y to r e t u r n to school than w e r e their counterparts a decade 
e a r l i e r " ( S m i t h et a l . , 1996, p . 50). T h u s the s o p h o m o r e is a c r u c i a l grade l eve l 
( c o r r e s p o n d i n g to grade 10 i n U S h i g h schools) i n w h i c h s tudent career a s p i r a 
t i o n m a y p l a y a role i n p r e p a r a t i o n for a s m o o t h t rans i t ion f r o m school to w o r k . 

Measures 
In the a p p l i c a t i o n of s t ruc tura l e q u a t i o n m o d e l i n g techniques , the use of i n 
d i c a t o r s 3 for factors i n v o l v e d i n the s t ruc tura l m o d e l is c r i t i ca l , p a r t i c u l a r l y i n 
test ing the theory of e d u c a t i o n a l p r o d u c t i v i t y . Fraser, W a l b e r g , W e l c h , a n d 
H a t t i e (1987b) stated that "use of better indica tors i n the future c o u l d y i e l d 
e v e n s t ronger l i n k s b e t w e e n p r o d u c t i v i t y factors a n d s tudent o u t c o m e s " (p. 
230). H e n c e w e p a i d close attention to the select ion of indica tors that m e a s u r e d 
each factor i n a v a l i d a n d rel iable w a y . 

R a e l i n (1980) stated that " b y far the most i m p o r t a n t at t i tude . . . i n terms of 
its c o n t r i b u t i o n to later w o r k experience is career a s p i r a t i o n " (p. 132). The 
d e v e l o p m e n t of a s p i r a t i o n can lead s tudents to c lar i fy their career goals a n d 
thus m a k e the l e a r n i n g experience i n h i g h school m o r e m e a n i n g f u l . E d u c a t i o n -
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al p s y c h o l o g i s t s c o n s i d e r the concept of a s p i r a t i o n a p s y c h o l o g i c a l construct 
that can be i n f l u e n c e d b y the contextual factors of a school set t ing ( P l u c k e r 
1998; Q u a g l i a & P e r r y , 1995). Spec i f i ca l ly , s tudent career a s p i r a t i o n c a n be 
i n d i c a t e d b y t w o c o m p o n e n t s : a m b i t i o n a n d i n s p i r a t i o n . A m b i t i o n refers to 
s tudents ' sense of e d u c a t i o n a l a n d v o c a t i o n a l goals for the future ( Q u a g l i a & 
P e r r y ) , a n d i n s p i r a t i o n refers to s tudents ' i n v o l v e m e n t i n a n ac t iv i ty for its 
i n t r i n s i c v a l u e a n d en joyment (P lucker) . In l ine w i t h this spec i f i ca t ion , w e 
selected t w o i n d i c a t o r s to reflect the levels of s tudent a m b i t i o n a n d i n s p i r a t i o n 
for the future career. 

O n e i n d i c a t o r descr ibed s tudent job expectat ion i n the future . In the L S A Y , 
s tudents r e p o r t e d their f irst choice of future o c c u p a t i o n . T h i s i n f o r m a t i o n w a s 
scaled o n a s o c i o e c o n o m i c i n d e x (Stevens & C h o , 1985; Stevens & Featherman, 
1981). T h e other i n d i c a t o r d e s c r i b e d the m a t h e m a t i c a l r e q u i r e m e n t for the 
expected job. It w a s m e a s u r e d o n a 5 -point L i k e r t scale f r o m very useful to no 
use. T o facil i tate the in terpre ta t ion of the statistical f i n d i n g s , b o t h indica tors 
w e r e sca led s u c h that a h i g h e r v a l u e indicates a m o r e p o s i t i v e response. 

A m o n g the n i n e factors of e d u c a t i o n a l p r o d u c t i v i t y , s tudent age is a m a i n 
i n d i c a t o r of the i n d i v i d u a l d e v e l o p m e n t a l l eve l . Nonethe less , w e d i d not use 
this i n d i c a t o r i n o u r s t ruc tura l e q u a t i o n m o d e l , "because the students i n the 
[ L S A Y ] s a m p l e w e r e a l l f r o m the same grade level , age w a s re la t ive ly constant 
a n d therefore o m i t t e d " ( R e y n o l d s & W a l b e r g , 1992b, p . 373). C o n s e q u e n t l y , w e 
constructed o u r s t r u c t u r a l e q u a t i o n m o d e l w i t h the r e m a i n i n g e ight factors of 
e d u c a t i o n a l p r o d u c t i v i t y . 

Per t inent var iab les f r o m the L S A Y database w e r e i d e n t i f i e d to represent the 
factors of e d u c a t i o n a l p r o d u c t i v i t y (see Table 1). Spec i f i ca l ly , the factor of 
e d u c a t i o n o u t c o m e w a s i n d i c a t e d b y t w o var iables , ach ievement i n mathe
mat ics a n d at t i tude t o w a r d mathemat ics . M a t h e m a t i c s ach ievement m e a s u r e d 
three c o m p o n e n t s : basic s k i l l s a n d k n o w l e d g e , rout ine p r o b l e m s o l v i n g , and 
c o m p l e x p r o b l e m s o l v i n g . " T h e scale [of att i tude t o w a r d mathemat ics ] is based 
o n the m e a n of four c o m p o n e n t s of mathemat ics at t i tude: interest, u t i l i t y , 
a b i l i t y , a n d a n x i e t y " ( M i l l e r , H o f f e r , Suchner , B r o w n , & N e l s o n , 1992, p . 51). 
T h e m o t i v a t i o n factor w a s i n d i c a t e d b y t w o var iables . O n e w a s a compos i te 
scale m e a s u r i n g s tudents ' i n d e p e n d e n c e a n d persistence i n p r o b l e m - s o l v i n g ; 
the other w a s a m e a s u r e of s tudent self-respect or self-esteem. Instruct ional 
q u a n t i t y a lso h a d t w o indica tors : mathemat ics h o m e w o r k h o u r s i n each w e e k 
a n d ethics about s c h o o l w o r k i n mathemat ics . Ins truct ional q u a l i t y w a s repre
sented b y a c o m p o s i t e var iab le of mathemat ics teachers' c o m m i t m e n t , i n c l u d 
i n g e n c o u r a g i n g s tudents to comple te h o m e w o r k every d a y , to take a l l 
m a t h e m a t i c s courses , a n d to w o r k h a r d a l l the t ime i n mathemat ics . 

H o m e e n v i r o n m e n t w a s i n d i c a t e d b y parenta l soc ioeconomic status (SES) 
as w e l l as p a r e n t a l e m p h a s i s o n mathemat ics e d u c a t i o n , academic success, a n d 
col lege at tendance. C l a s s e n v i r o n m e n t w a s m e a s u r e d b y s tudent fear of 
academic success for u n p o p u l a r i t y . U n l i k e the class settings that i n c l u d e inter
actions w i t h genera l classmates, peer e n v i r o n m e n t descr ibed a circ le of close 
f r i ends , re f lec t ing their at t i tude t o w a r d mathemat ics e d u c a t i o n a n d academic 
success. M a s s m e d i a w a s represented b y a compos i te var iab le that covers 
s tudent use of m a g a z i n e s , n e w s p a p e r s , a n d T V n e w s s h o w s . A l l these variables 
h a v e been scaled s u c h that a h i g h e r v a l u e i n d i c a t e d a m o r e p o s i t i v e response. 
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Table 1 
Indicators Used to Measure Educational Productivity and 

Their Factor Loadings 

Educational productivity Indicator Factor loading 

Career aspiration Socioeconomic index of expected occupation 21.48 

Occupational utility of mathematics -0.01 

Educational outcome Mathematics achievement 1.00 

Attitude toward mathematics 0.39 

Motivation Independence and persistence 1.64 

Self-esteem 1.59 

Instructional quantity Homework hours 2.68 

School work ethic 2.22 

Instructional quality Teacher mathematics push 1.00 

Home environment Socioeconomic status 0.31 

Parent mathematics push 0.69 

Parent academic push 1.20 

Parent college push 0.38 

Class environment Fear of success 1.00 

Peer environment Peer mathematics push 0.60 

Peer academic push 0.78 

Mass media News acquisition 1.00 

In the process of se lect ing indica tors , w e e m p h a s i z e d the use of m u l t i p l e 
sources of i n f o r m a t i o n to reduce p o t e n t i a l m e a s u r e m e n t errors (Bentler, 1980; 
H a y d u k , 1987; R e y n o l d s & W a l b e r g , 1991). 

Model Specification 
F i g u r e 1 s h o w s the s t r u c t u r a l e q u a t i o n m o d e l that w e d e v e l o p e d o n the basis of 
W a l b e r g ' s theory of e d u c a t i o n a l p r o d u c t i v i t y . W i t h respect to W a l b e r g ' s 
m o d e l , w h i c h posi ts direct , s i m u l t a n e o u s inf luences of the n i n e factors of 
e d u c a t i o n a l p r o d u c t i v i t y o n s c h o o l i n g outcomes ( R e y n o l d s & W a l b e r g , 1991), 
i n o u r m o d e l w e p o s t u l a t e d direct s t ruc tura l re la t ionships b e t w e e n s tudent 
career a s p i r a t i o n a n d factors of e d u c a t i o n a l p r o d u c t i v i t y . 

N o t s h o w n i n o u r s t ruc tura l e q u a t i o n m o d e l for reasons of s i m p l i c i t y of 
presenta t ion are in ter re la t ionsh ips a m o n g the e ight factors of e d u c a t i o n a l 
p r o d u c t i v i t y , b u t w e d i d take in to account the corre lat ions a m o n g the e ight 
factors of e d u c a t i o n a l p r o d u c t i v i t y (see Table 2). A l s o not presented i n F i g u r e 1 
are m e a s u r e m e n t errors associated w i t h the indica tors . These measurement 
errors w e r e s u b s u m e d i n the e x a m i n a t i o n of the m o d e l - f i t t i n g indices (see the 
f o l l o w i n g section). Therefore , o u r s t ruc tura l e q u a t i o n m o d e l i n F i g u r e 1 i n d i 
cated o n l y d i rec t re la t ionsh ips b e t w e e n s tudent career a s p i r a t i o n a n d the e ight 
factors of e d u c a t i o n a l p r o d u c t i v i t y to e m p h a s i z e the theoret ical aspect of the 
m o d e l . 

Confirmation of the Model 
A c o m m o n p r o b l e m that m o s t large-scale s u r v e y s face is the existence of 
m i s s i n g va lues . T o construct the c o r r e l a t i o n m a t r i x a m o n g the indica tors , w e 
u s e d p a i r w i s e de le t ion to cope w i t h m i s s i n g va lues . The m i n i m u m n u m b e r of 
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Figure 1. A structural model describing the relationship between career aspiration and 
educational productivity. 

observat ions a m o n g a l l i d e n t i f i e d var iables t u r n e d out to be 2,227, above 74% 
of the s a m p l e s ize . I n the process of c o n f i r m i n g the m o d e l , the m i n i m u m 
s a m p l e s ize w a s e m p l o y e d to a v o i d potent ia l T y p e I error (Bentler & Bonett, 
1980). I n a d d i t i o n , w e f o l l o w e d M a r s h , Ba l la , a n d M c D o n a l d (1988) w h o , i n 
c o n s i d e r a t i o n of the re tent ion of di f ferent s a m p l e sizes for di f ferent var iables , 
n o t e d that i n c r e m e n t a l f it indexes (IFI) "are use fu l for c o m p a r i n g the fit of a 
p a r t i c u l a r m o d e l across samples that h a v e u n e q u a l s i z e s " (p. 393). 

W e also u s e d other indexes of the model -data - f i t . Joreskog a n d S o r b o m 
(1981) a d v o c a t e d the use of a goodness-of - f i t i n d e x (GFI) to measure the re la 
t ive a m o u n t of var iances a n d covariances c o m m o n l y e x p l a i n e d b y the m o d e l . 
M a r s h et a l . (1988) suggested the a d o p t i o n of root m e a n square r e s i d u a l ( R M R ) 
to " jus t i fy the c o n c l u s i o n that a m o d e l adequate ly fits a p a r t i c u l a r set of d a t a " 
(p. 391). W e u s e d m u l t i p l e m e t h o d s to test the model -data - f i t , f o l l o w i n g B o l l e n 
(1989), w h o e m p h a s i z e d the use of m u l t i p l e indexes to c o n f i r m the m o d e l - d a t a -
fit i n a resul t t r i a n g u l a t i o n w a y . T h e s t a n d a r d i z e d R M R for o u r s t ruc tura l 
e q u a t i o n m o d e l w a s 0.069, w h i c h suggested a n adequate c o n t r o l of the meas
u r e m e n t a n d s t r u c t u r a l errors . In a d d i t i o n , the IFI w a s 0.710, a n d the G F I w a s 
0.914. B o t h measures i n d i c a t e d a g o o d fit of the L S A Y data to o u r s t ruc tura l 
e q u a t i o n m o d e l ( Joreskog & S o r b o m , 1993). Those indexes repor ted came f r o m 
the L I S R E L p r o g r a m that w e u s e d to estimate o u r s t ruc tura l e q u a t i o n m o d e l . 

Results 
C o r r e l a t i o n coeff ic ients a m o n g the eight factors of e d u c a t i o n a l p r o d u c t i v i t y ( in 
Table 2) i n genera l s u p p o r t e d the c o n c l u s i o n that factors of e d u c a t i o n a l 
p r o d u c t i v i t y are re lated to one another ( R e y n o l d s & W a l b e r g , 1991). H o w e v e r , 
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Table 2 
Correlation Coefficients of Educational Productivity Factors 

1 2 3 4 5 6 7 8 

1. Educational outcome 1.00 

2. Motivation 0.96 1.00 

3. Instructional quantity 0.62 0.67 1.00 

4. Instructional quality 0.44 0.26 0.26 1.00 

5. Home environment 0.44 0.50 0.47 0.27 1.00 

6. Class environment -0.03 0.03 0.02 -0.03 0.04 1.00 

7. Peer environment 0.50 0.47 0.67 0.22 0.61 -0.01 1.00 

8. Mass media 0.26 0.31 0.25 0.09 0.29 -0.01 0.31 1.00 

w i t h the absolute m a g n i t u d e of corre la t ion coefficients less than 0.04, w e f o u n d 
n o r e l a t i o n s h i p s b e t w e e n class e n v i r o n m e n t a n d other factors of e d u c a t i o n a l 
p r o d u c t i v i t y . N o t e that the factor of class e n v i r o n m e n t i n the L S A Y t a p p e d 
s tudent fear of academic success i n c lass room, ref lect ing the extent to w h i c h the 
c l a s s r o o m c l imate m i g h t d i scourage students f r o m p u r s u i n g academic excel 
lence. T h i s p a r t i c u l a r aspect of the class e n v i r o n m e n t seemed to be i n d e 
p e n d e n t of other factors of e d u c a t i o n a l p r o d u c t i v i t y . 

A factor of e d u c a t i o n a l p r o d u c t i v i t y w a s often m e a s u r e d t h r o u g h m u l t i p l e 
i n d i c a t o r s i n the s tructure e q u a t i o n m o d e l that w e d e v e l o p e d to explore the 
r e l a t i o n s h i p s b e t w e e n s tudent career a s p i r a t i o n a n d factors of e d u c a t i o n a l 
p r o d u c t i v i t y i n the context of mathemat ics e d u c a t i o n , so w e u s e d factor l o a d 
ings to s h o w the c o n t r i b u t i o n of each i n d i c a t o r to the " l a t e n t " factor (see Table 
1). A s d i s c u s s e d above , s tudent career a s p i r a t i o n w a s i n d i c a t e d b y the socio
e c o n o m i c i n d e x of expected o c c u p a t i o n a n d career u t i l i t y of mathemat ics . 
C a r e e r u t i l i t y of mathemat i cs h a d a m u c h smal le r factor l o a d i n g t h a n the 
s o c i o e c o n o m i c i n d e x . T h i s dif ference revealed that academic concerns carr ied 
m u c h less w e i g h t t h a n s o c i o e c o n o m i c concerns i n s tudent career cons idera t ion . 
Table 3 s h o w s the direct effects (path coefficients) of the e ight factors of e d u c a 
t i o n a l p r o d u c t i v i t y o n s tudent career a s p i r a t i o n . 

E d u c a t i o n a l o u t c o m e a n d m o t i v a t i o n h a d the strongest direct effects o n 
s tudent career a s p i r a t i o n . A l t h o u g h w i t h s i m i l a r m a g n i t u d e , the effects of 
e d u c a t i o n a l o u t c o m e w e r e p o s i t i v e o n s tudent career asp i ra t ion , whereas the 
effects of m o t i v a t i o n w e r e negat ive . T h e s tudent mathemat ics - re la ted e d u c a 
t i o n a l o u t c o m e w a s i n d e x e d t h r o u g h a c h i e v e m e n t i n mathemat ics a n d att i tude 
t o w a r d mathemat i cs , w i t h ach ievement i n mathemat ics as the major contr ib 
u t o r to the factor (see Table 1). H i g h e r e d u c a t i o n a l o ut co m e (i.e., achievement 
i n m a t h e m a t i c s a n d at t i tude t o w a r d mathemat ics ) increased s tudent career 
a s p i r a t i o n . M o t i v a t i o n w a s i n d i c a t e d t h r o u g h self-esteem a n d measures of 
i n d e p e n d e n c e a n d persistence i n l e a r n i n g . The t w o indica tors c o n t r i b u t e d a l 
m o s t e q u a l l y to the factor (see Table 1). T h e negat ive effects s h o w e d that h i g h e r 
m o t i v a t i o n (i.e., self-esteem, i n d e p e n d e n c e i n l e a r n i n g , a n d persistence i n 
learning) d e p r e s s e d s tudent career a s p i r a t i o n . 

T w o factors h a d secondary effects o n s tudent career a s p i r a t i o n . M a t h e 
mat ics - re la ted i n s t r u c t i o n a l q u a n t i t y h a d p o s i t i v e effects o n s tudent career 
a s p i r a t i o n , whereas mathemat ics - re la ted i n s t r u c t i o n a l q u a l i t y h a d negat ive 

81 



/. Wang and X. Ma 

Table 3 
Estimates of Direct Effects of Educational Productivity on Career Aspiration 

Educational productivity Direct effect on career aspiration 

Educational outcome 19.45 

Motivation -19.98 

Instructional quantity 3.66 

Instructional quality -4 .22 

Home environment 3.15 | 

Class environment 0.84 ' 

Peer environment -4 .00 

Mass media 1.18 

effects. T h e factor of i n s t r u c t i o n a l q u a n t i t y w a s represented b y mathemat ics 
h o m e w o r k h o u r s a n d s c h o o l w o r k ethics i n mathemat ics . A s s h o w n i n Table 1, 
the t w o i n d i c a t o r s c o n t r i b u t e d a lmost e q u a l l y to the factor. A h i g h e r leve l of 
i n s t r u c t i o n a l q u a n t i t y (i.e., h o m e w o r k quant i ty a n d ethics associated w i t h 
s c h o o l w o r k ) increased s tudent career a s p i r a t i o n . The factor of i n s t r u c t i o n a l 
q u a l i t y w a s represented b y academic p u s h (i.e., pressure) of mathemat ics 
teachers. The negat ive effects s h o w e d that a h i g h e r l eve l of i n s t r u c t i o n a l 
q u a l i t y (i.e., a c a d e m i c p u s h of mathemat ics teachers) r e d u c e d s tudent career 
a s p i r a t i o n . 

H o m e e n v i r o n m e n t a n d peer in f luence were the other t w o var iables w i t h 
s eco ndary effects ( s i m i l a r i n m a g n i t u d e ) o n s tudent career asp i ra t ion . H o m e 
e n v i r o n m e n t s h o w e d a p o s i t i v e p a t h coefficient. The factor of h o m e e n v i r o n 
m e n t w a s m e a s u r e d t h r o u g h e d u c a t i o n a l c o m m i t m e n t of parents to their c h i l 
d r e n a n d f a m i l y SES. Factor l o a d i n g s i n Table 1 s h o w e d that educa t iona l 
c o m m i t m e n t , rather t h a n SES, w a s the major p l a y e r i n this factor. Therefore , w e 
c o n c l u d e d that h o m e e n v i r o n m e n t w i t h greater e d u c a t i o n a l c o m m i t m e n t f r o m 
parents p r o m o t e d s tudent career a s p i r a t i o n . Peer inf luence s h o w e d a negat ive 
p a t h coeff ic ient . The factor of peer inf luence w a s m e a s u r e d t h r o u g h academic 
p u s h of peers i n general a n d i n mathemat ics i n p a r t i c u l a r . B o t h indicators 
c o n t r i b u t e d s i m i l a r l y to the factor. Peer in f luence (i.e., academic p u s h of peers) 
depressed s t u d e n t career a s p i r a t i o n . 

C l a s s e n v i r o n m e n t h a d the smal lest p a t h coefficient. A s m e n t i o n e d above, 
the m e a s u r e of class e n v i r o n m e n t w a s m a i n l y concerned w i t h s tudent fear of 
a c a d e m i c success i n the c l a s s r o o m . This aspect of class e n v i r o n m e n t h a d the 
least i m p a c t o n s tudent career a s p i r a t i o n . A s m e n t i o n e d above, class e n v i r o n 
m e n t (measured t h r o u g h s tudent fear of academic success i n c lassroom) w a s 
h a r d l y corre lated w i t h other factors of e d u c a t i o n a l p r o d u c t i v i t y (see Table 2). It 
s e e m e d that this aspect of class e n v i r o n m e n t w a s largely se l f -contained. M e d i a 
e n v i r o n m e n t w a s the s e c o n d weakes t factor of e d u c a t i o n a l p r o d u c t i v i t y i n the 
c u r r e n t s t u d y . T h i s factor m a i n l y t a p p e d s tudents ' access to n e w s (the n e w s 
sources that s tudents u s e d s u c h as m a g a z i n e s , n e w s p a p e r s , a n d T V n e w s 
s h o w s ) . T h i s aspect of m e d i a in f luence , a l t h o u g h present i n the d a i l y l ife of 
s tudents , d i d not seem to h a v e a clear focus to g u i d e s tudent career or ienta t ion . 
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Discussion 

As one of the cr i t i ca l s c h o o l i n g outcomes , s tudent career a s p i r a t i o n has become 
a n i m p o r t a n t i n d e x of soc ia l wel fare . Researchers h a v e invest igated career 
a s p i r a t i o n a n d e d u c a t i o n a l p r o d u c t i v i t y separately ( M i l l e r & B r o w n , 1992; 
R e y n o l d s & W a l b e r g , 1991,1992a, 1992b). O u r e m p i r i c a l s t u d y m e r g e d the t w o 
s ides i n a n at tempt to establ ish cr i t i ca l re la t ionships be tween s tudent career 
a s p i r a t i o n a n d factors of e d u c a t i o n a l p r o d u c t i v i t y . 

A l t h o u g h Fräser et a l . (1987b) stated that " a l l factors seem i m p o r t a n t i n that, 
w i t h o u t at least a s m a l l a m o u n t of each, s tudents are l i k e l y to learn l i t t l e " (p. 
227), w e d i d i d e n t i f y t w o factors of e d u c a t i o n a l p r o d u c t i v i t y as h a v i n g the 
strongest d i rec t effects o n s tudent career asp i ra t ion . O n e is e d u c a t i o n a l out
c o m e as m e a s u r e d t h r o u g h ach ievement i n mathemat ics a n d att i tude t o w a r d 
m a t h e m a t i c s . S m i t h et a l . (1996) stated that " p r o f i c i e n c y i n mathemat ics is a n 
i m p o r t a n t o u t c o m e of e d u c a t i o n . In a n increas ing ly technologica l w o r l d , the 
m a t h e m a t i c s sk i l l s of the na t ion ' s w o r k e r s m a y be a c r u c i a l c o m p o n e n t of 
e c o n o m i c c o m p e t i t i v e n e s s " (p. 72). T h u s the p o s i t i v e effect of e d u c a t i o n a l 
o u t c o m e w e f o u n d i n the current s t u d y has r e c o n f i r m e d the c r i t i ca l role of 
m a t h e m a t i c s e d u c a t i o n i n the d e v e l o p m e n t of s tudent career asp i ra t ion . T h i s 
f i n d i n g i m p l i e s that one of the m o s t effective th ings that mathemat ics e d u c a 
tors c a n d o to p r o m o t e s tudent career a s p i r a t i o n is to i m p r o v e s tudent e d u c a 
t i o n a l outcomes i n mathemat ics . W e p a r t i c u l a r l y encourage mathemat ics 
educators to cont inue to encourage s tudent ach ievement i n a n d att i tude to
w a r d mathemat ics . S tudents w h o capi ta l ize o n p o s i t i v e e d u c a t i o n a l outcomes 
i n m a t h e m a t i c s are m o r e l i k e l y to a i m for h i g h e r career goals. 

W e suggest that the in terpreta t ion of the negat ive effects associated w i t h 
m o t i v a t i o n be g r o u n d e d o n p l a u s i b i l i t y . Fraser, W a l b e r g , W e l c h , a n d H a t t i e 
(1987a) p o i n t e d out that " research w o r k e r s a n d educators s h o u l d retain b o t h 
o p e n - m i n d e d n e s s a n d s k e p t i c i s m about e d u c a t i o n a l p r o d u c t i v i t y a n d s y n 
theses of research" (p. 154). O n e poss ib le reason for the negat ive effects of 
m o t i v a t i o n on s tudent career a s p i r a t i o n is that h i g h l y m o t i v a t e d students 
m i g h t h a v e m o r e anxie ty about set t ing h i g h e r career goals. M o s t grade 10 
s tudents are i n the process of es tab l i sh ing se l f - ident i ty (Meeus , G e o d e , K o x , & 
H u r r e l m a n n , 1992). T h e y m a y underes t imate their a b i l i t y i n self-assessment 
a n d m a y d o u b t their potent ia l to achieve h i g h career goals . A s a result , it is 
poss ib le that h i g h l y m o t i v a t e d students m a y underes t imate their potent ia l for 
fu ture occupat ions . M a n y mathemat i cs educators tend to t h i n k that h i g h l y 
m o t i v a t e d students require less e d u c a t i o n a l a t tent ion than students w i t h l o w 
m o t i v a t i o n . O u r f i n d i n g suggests that mathemat ics teachers need to real ize 
that h i g h l y m o t i v a t e d s tudents m a y d e v e l o p m o r e anxie ty about their future 
careers a n d that they need to s p e n d e n o u g h t ime o n these s tudents to h e l p 
t h e m establ ish future career project ions sui table to their academic capabi l i t ies 
a n d p e r s o n a l m o t i v a t i o n . 

T h e other t w o negat ive effects were associated w i t h i n s t r u c t i o n a l q u a l i t y 
a n d peer inf luence . A s d i s c u s s e d above, these t w o factors were m a i n l y c o n 
c e r n e d w i t h academic p u s h of mathemat ics teachers a n d peers. W e c o n c l u d e d 
that this type of external academic p u s h f r o m teachers a n d peers m a y not 
facil i tate the d e v e l o p m e n t of s tudent career a s p i r a t i o n . W e are concerned about 
h o w w e l l s tudents i n t e r n a l i z e d this external academic p u s h f r o m teachers a n d 
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peers for the benef i t of their o w n career a s p i r a t i o n . The fact that m a n y mathe
mat ics teachers h a v e unrea l i s t i c academic expectat ions for their s tudents has 
l o n g been n o t e d ( N a t i o n a l C o m m i s s i o n o n Excel lence i n E d u c a t i o n , 1983). 
B i s h o p (1996) r e p o r t e d that " i n the U n i t e d States, the peer g r o u p ac t ive ly 
d i scourages a c a d e m i c e f f o r t " (p. 83). In the current s t u d y , w e f o u n d that 
unrea l i s t i c a c a d e m i c expecta t ion of teachers a n d peers h a d a negat ive i m p a c t 
o n s tudent career a s p i r a t i o n . 

O n the other h a n d , e d u c a t i o n a l c o m m i t m e n t of parents to their c h i l d r e n as 
m e a s u r e d t h r o u g h p a r e n t a l academic p u s h s h o w e d p o s i t i v e effects o n s tudent 
career a s p i r a t i o n . W e speculate that parents m i g h t h a v e m o r e realist ic 
academic expectat ions for their c h i l d r e n based o n greater f a m i l i a r i t y w i t h t h e m 
(e.g., their interests, pass ions , a n d potent ial ) . It is thus m o r e l i k e l y for s tudents 
to i n t e r n a l i z e p a r e n t a l academic expectat ion to p r o m o t e h i g h e r career a s p i r a 
t ion . W e h a v e p r o p o s e d this n o t i o n about academic p u s h f r o m teachers, peers, 
a n d parents as a research h y p o t h e s i s rather t h a n a research c o n c l u s i o n for 
f u t u r e s tudies . 

Therefore , w e encourage mathemat ics educators to e x a m i n e their academic 
expectat ions for s tudents c a r e f u l l y , m a k i n g sure that their expectat ions are 
achievable , a n d they m a y w i s h to encourage s tudent peers to d o the same. 
M a t h e m a t i c s educators m a y a lso w i s h to take advantage of the p o s i t i v e effects 
of p a r e n t a l e d u c a t i o n a l c o m m i t m e n t o n s tudent career a s p i r a t i o n b y ac t ive ly 
w o r k i n g w i t h parents to h e l p s tudents establ ish reasonable career goals for 
their fu ture . F r e q u e n t parent- teacher c o m m u n i c a t i o n m a y be a n effective w a y 
to cooperate . In a d d i t i o n , g i v e n the p o s i t i v e effects of i n s t r u c t i o n a l quant i ty , 
m a t h e m a t i c s educators m a y also w i s h to w o r k w i t h parents to n u r t u r e hea l thy 
w o r k ethics i n s c h o o l a n d at h o m e , a n d this effort can be enhanced a l o n g w i t h 
a p r o p e r a m o u n t of h o m e w o r k . 

I n s u m , i n the c u r r e n t s t u d y w e extended W a l b e r g ' s m o d e l of e d u c a t i o n a l 
p r o d u c t i v i t y to i n c l u d e s tudent career a s p i r a t i o n . W e p a r t i c u l a r l y e x a m i n e d 
the effects of e d u c a t i o n a l p r o d u c t i v i t y factors o n s tudent career a s p i r a t i o n i n 
the context of m a t h e m a t i c s e d u c a t i o n . T h i s ex tended m o d e l seemed to fit the 
L S A Y data w e l l , i n d i c a t i n g that the career a s p i r a t i o n m o d e l w a s s u p p o r t e d b y 
the n a t i o n a l d a t a . T h e m o d e l also h e l p e d us i d e n t i f y several c r i t i ca l factors of 
e d u c a t i o n a l p r o d u c t i v i t y that affected s tudent career a s p i r a t i o n . W e suggest 
that W a l b e r g ' s m o d e l of e d u c a t i o n a l p r o d u c t i v i t y seemed to w o r k w e l l i n the 
case of s t u d e n t career a s p i r a t i o n as a measure of s c h o o l i n g o u t c o m e . There w a s , 
h o w e v e r , a large d i s c r e p a n c y r e g a r d i n g the effects of e d u c a t i o n a l p r o d u c t i v i t y 
factors, i n terms of b o t h m a g n i t u d e a n d d i r e c t i o n of effects. T h i s s i tua t ion 
m i g h t h a v e s o m e t h i n g to d o w i t h the specif ic measures that w e o b t a i n e d f r o m 
the L S A Y , a n d thus w e t h i n k that the current s t u d y m a y o p e n m a n y n e w doors 
for f u t u r e researchers to e x a m i n e the career a s p i r a t i o n m o d e l w i t h di f ferent 
aspects of e d u c a t i o n a l p r o d u c t i v i t y factors. 

Notes 
1. In confirmatory factor analysis, researchers bu i ld models "based on priori information about 

the data structure in the form of a specified theory or hypothesis, a given classificatory design 
for items or subtests according to objective features of content and format, k n o w n 
experimental conditions, or knowledge from previous studies based on extensive data" 
(Joreskog & Sorbom, 1993, p. 22). In exploratory factor analysis, researchers explore the 
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empirical data to detect and assess characteristic features of interesting relationships without 
imposing any definite model on the data (Joreskog & Sorbom). 

2. Structural equation model ing is a set of comprehensive statistical techniques that construct 
relationships among indicator variables and latent factors (Hoyle, 1995). Reynolds and 
Walberg (1991) noted that "structural modeling can account for measurement error, 
determine construct val idi ty of measures, and test model fit, none of which can be handled 
by classical regression analysis" (p. 98). We adopted this statistical approach also because 
structural equation models "provide researchers wi th a comprehensive method for the 
quantification and testing of theories" (Marcoulides & Schumacker, 1996, p. 1), which were 
the рифове of the current study. 

3. The terms variable and indicator are used interchangeably in the current study. In the 
literature of structure equation modeling, indicators (which are measurable) are used to 
describe various aspects of a "latent" factor (which is unobservable). Often, as in the case of 
the current study, variables (e.g., from survey studies) are used as indicators to represent 
various characteristics of a latent factor. 
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