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【Abstract】 
In this paper, we used data from the Japan Child Panel Survey (JCPS) 2010-2011 to 
investigate the process by which family background, such as parents’ educational 
attainment and household income, affects children's academic ability. In particular, we 
focused on "investment in education" and "the amount of time children spend learning" 
as the mediate variables, and for the analysis, we used both a hierarchical multiple 
regression analysis and structural equation modeling. Since the relationship between 
family background and academic ability may change as the child grows, the differences 
between elementary and junior high students in terms of this relationship were also 
investigated. As a result, it was ascertained that parents' educational attainment and 
household income not only mediate the establishment of a cultural environment within 
the home, investment in after-school (extracurricular) activities, and the time the 
children spend learning but also, through these variables, affect children's academic  
abilities. Moreover, the analyses suggested that there may be differences between 
elementary and junior high students for the following relationships: (1) between the 
father's educational attainment and children’s time spent studying; (2) between 
household income and children’s academic ability; (3) between investment outside the 
home and children’s time spent studying; and (4) between household income and 
investment inside the home.  
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The s t ruc ture  of  the  e ffec ts  of  fami ly  background on  ch i ldren’s  academic  

ab i l i ty  

―An inves t iga t ion  us ing  h ie rarch ica l  mul t ip le  regress ion  ana lys is  and  

s t ruc tura l  equat ion  model ing― 1  

 

Kei ta  Shinogaya  (Keio  Advanced Research  Centers )  and  

Hideo  Akabayashi  (Facul ty  of  Economics ,  Keio  Univers i ty )  

 

Summary  

In  th i s  paper,  we  used  da ta  f rom the  Japan  Chi ld  Panel  Survey  (JCPS)  

2010-2011 to  inves t iga te  the  process  by  which  fami ly  background,  such  as  

parents ’ educat ional  a t ta inment  and  household  income,  a ffec ts  ch i ldren ' s  

academic  abi l i ty.  In  par t icu lar,  we  focused  on  " inves tment  in  educat ion"  and  

" the  amount  of  t ime ch i ldren  spend learn ing"  as  the  media te  var iab les ,  and  

for  the  ana lysis ,  we  used  both  a  h ie rarchica l  mul t ip le  regress ion  ana lysis  and  

s t ruc tura l  equa t ion  model ing .  S ince  the  re la t ionship  be tween  fami ly  

background and academic  abi l i ty  may  change  as  the  ch i ld  grows,  the  

d i ffe rences  be tween e lementary  and  junior  h igh  s tudents  in  te rms  of  th i s  

re la t ionship  were  a l so  inves t iga ted .  As  a  resu l t ,  i t  was  ascer ta ined  tha t  

paren ts '  educa t iona l  a t ta inment  and  household  income not  only  media te  the  

es tab l i shment  of  a  cu l tura l  envi ronment  wi th in  the  home,  inves tment  in  

a f te r-school  (ex t racurr icu lar )  ac t iv i t ies ,  and  the  t ime the  chi ldren  spend  

learn ing  but  a l so ,  th rough these  var iab les ,  affec t  ch i ldren ' s  academic 

ab i l i t i es .  Moreover,  the  ana lyses  sugges ted  tha t  there  may  be  d i ffe rences  

be tween e lementary  and  jun ior  h igh s tudents  for  the  fo l lowing re la t ionships :  

(1 )  be tween the  fa ther ' s  educa t iona l  a t ta inment  and  chi ldren’s  t ime spent  

s tudying;  (2)  be tween  household  income and chi ldren’s  academic  ab i l i ty ;  (3)  

be tween inves tment  outs ide  the  home and  ch i ldren’s  t ime spent  s tudying;  and  

(4)  be tween household  income and  inves tment  ins ide  the  home.    

                                                  
1  Corresponding author:  K.  Shinogaya (email :  kshinogaya@yahoo.co . jp) .  
Original ly  Publ ished as  Chapter  4 in Y.  Higuchi ,  T.  Miyauchi ,  C.  R.  
McKenzie  and Keio  University  Joint  Research Center  for  Panel  Studies  
(eds. ) ,  Oyako Kankei  to  Kakei  Koudou no Dainamizumu (Dynamism of  
Parent-Chi ld Relat ionship and Household Behavior) .  Keio  University  
Press ,  pp.  81–101,  in  June 2012 in Japanese.  This  Engl ish version was 
translated into  by an external  translat ion service  suppl ier  in  March 
2013.  Note that  information included in this  paper is  as  of  March 2012.  
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Sect ion 1 Problems and Object ives 2  

 

S ince  the  Minis t ry  of  Educa t ion ,  Cul ture ,  Spor t s ,  Sc ience  and Technology 

(MEXT) implemented  i t s  Manabi  no  Susume 2002  (Encouragement  for  

Learn ing  2002)  campaign ,  Japan  has  taken a  very  d i ffe ren t  pa th  f rom the  

"Yotor i  Educat ion  (pressure- f ree  educa t ion)"  pa th  i t  took  dur ing  the  1990s .  

This  so-ca l led  "Yutor i  Educa t ion"  f i r s t  appeared  in  the  Government’s  

Courses  of  S tudy  in  i t s  Revis ion  No.  4  in  1977 (Shimizu ,  2005) .  Agains t  the  

backdrop  of  the  cont inuous ly  h igh  economic  growth  Japan 's  economic  

soc ie ty  achieved  dur ing  i t s  pos t -war  recovery  per iod  in  the  1960s  and  1970s ,  

for  i t s  school  educa t ion ,  Japan  es tab l i shed  and  main ta ined  a  cur r icu lum tha t  

pr ior i t ized  the  sys temat iza t ion  of  knowledge .   

Dur ing  the  same per iod  of  t ime,  Japanese  soc ie ty  began  to  pay  more  

a t ten t ion  to  school - re la ted  problems such  as  bul ly ing  and  t ruancy.  Some 

researchers  a rgued tha t  the  causes  of  these  problems arose  f rom the  s t ress  

fe l t  by  s tudents  be ing  forced  to  learn  so  much knowledge  and to  take  par t  in  

the  f ie rce ly  compet i t ive  en t rance  exams;  compounding  th is  was  the  

excess ive  impor tance  soc ie ty  p laced  on a  person’s  educat ional  a t ta inment  

(e .g . ,  Ich ikawa,  2002) .  I t  was  in  th i s  sor t  o f  envi ronment  tha t  the  f i f th  

rev is ion  to  the  Government’s  Courses  of  S tudy was  re leased  in  1989,  which  

re f lec ted  Japan’s  "new out look  on  academic  ab i l i ty" ;  then ,  in  the  1990s ,  the  

government  deve loped in  earnes t  i t s  po l icy  of  "  Yotor i  Educa t ion ." 3  

However,  fo l lowing the  in t roduct ion  of  th i s  new pol icy,  researchers  began  

debat ing  more  in tens ive ly  on  the  i ssue  of  ch i ldren 's  academic  ab i l i ty  in  

Japan ,  more  spec i f ica l ly  the  perce ived  dec l ine  in  academic  ab i l i t i es  and  the  

increase  in  d ispar i ty  be tween the i r  achievements .  For  example ,  Kar iya  and  

Shimizu  (2004)  used  the  same group of  schools  and problems as  were  used in  

                                                  
2This  research was supported by a Grant- in-Aid for  Scienti f ic  Research 
(A)  20243020.  Addit ional ly,  part  of  this  paper was presented in a  
workshop during the Keio  University  Joint  Research Center for  Panel  
Studies ,  held by Keio  University in  December 2011.  The authors  would 
l ike to  express their  gratitude for  help  they received from the fo l lowing 
team of  jo int  researchers in carrying out this  research and writ ing this  
paper:  Chizuru Shikishima,  Jun Yamashita,  Ryosuke Nakamura,  Michio  
Naoi ,  Hiroko Araki ,  Sachi  Aizawa,  and several  others.  
3  Please refer  to  Iwaki  (2004)  for  a  descript ion of  the new academic 
outlook and Akabayashi  (2010)  for  a summary of  government 
educational  pol icy  before  and after  the bubble  economy.   
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a  s tudy  20  years  prev ious ly ;  they  compared ch i ldren ' s  bas ic  knowledge  and  

sk i l l s  for  a r i thmet ic ,  mathemat ics ,  and  Japanese .   

They  found (a)  tha t  the  ch i ld ren ' s  percentage  of  cor rec t  answers  had  

dec l ined  for  the  educa t iona l  content  tha t  had  been  reduced  or  for  which  

explana t ions  had  been  abbrevia ted  by  the  “Yutor i  Educa t ion”  pol icy,  and (b)  

tha t  th i s  po l icy  had  brought  about  a  dec l ine  in  ch i ldren’s  academic  ab i l i ty  in  

te rms of  the i r  bas ic  knowledge .  Moreover,  th is  research  d id  not  mere ly  en ta i l  

compar ing  tes t  scores  f rom the  pas t  and  the  present ;  ra ther,  i t  a l so  

inves t iga ted  the  predominant  age  groups  where in  ch i ldren  lagged  behind  

the i r  peers  in  cogni t ive  development—namely,  those  who could  not  keep  up  

in  the i r  learn ing—and the  age  groups  in  which  the  academic  ab i l i ty  gap  

be tween chi ldren  was  widening .  The  researchers  found tha t  there  has  been  an  

increase  in  ch i ldren  lagging  behind  in  academic  ab i l i ty  compared  to  20  years  

ago  and ,  of  no te ,  tha t  th i s  tended to  occur  in  the  upper-e lementary  grades .  

Thei r  research  a lso  showed tha t  the  number  of  rap id  learners—those  s tudent s  

who had  learned  the  conten t  of  the  academic  year  above the i r  year—had 

increased  in  the  upper-e lementa ry  grades .  In  th is  way,  Kar iya  and  Shimizu  

(2004)  empir ica l ly  demonst ra ted  tha t  dur ing  the  per iod  when  the  “Yutor i  

Educa t ion”  pol icy  was  deve loped,  no t  only  had  there  been a  dec l ine  in  

ch i ldren 's  academic  ab i l i ty  in  te rms  of  the i r  bas ic  knowledge ,  bu t  there  had  

a l so  been  a  widening  of  the  d ispar i ty  in  the i r  academic  abi l i t ies .  

Hence ,  the  ques t ion  remained  as  to  what  caused  th is  dec l ine  in  and  a  

widening  of  the  d ispar i ty  of  the i r  academic  ab i l i ty.  Researchers  usua l ly  poin t  

to  economic  and  soc ia l  fac tors  in  the  home as  the  var iab les  tha t  de termine  

academic  ab i l i ty.  For  example ,  Kar iya  and  Shimizu  (2004)  and  Akabayashi  e t  

a l .  (2011)  found tha t  ch i ldren 's  academic  ab i l i ty  i s  de te rmined  by  the i r  

parents '  educat ional  a t ta inment  and  income,  which  sugges ts  tha t  the  increase  

in  the  d ispar i t ies  be tween soc ia l  s t ra ta  and  the  worsening  s i tua t ion  of  the  

poores t  segment  of  the  popula t ion  tha t  has  taken  p lace  in  recent  years  may be  

respons ib le  for  the  dec l ine  in  ch i ldren’s  academic  ab i l i t i es  (Kar iya ,  2001) .  

However,  i t  i s  d i ff icu l t  to  say  tha t  there  has  been  suff ic ien t  empir ica l  

research  conducted  regard ing  the  process  by  which  fami ly  background 

fac tors ,  such  as  parents ’ educat ional  a t ta inment  and  income,  a ffec t  ch i ldren ' s  

academic  ab i l i ty.  On th is  po in t ,  the  Japanese  Household  Panel  Research  

(subsequent ly,  JHPS)  and  the  Keio  Household  Panel  Research  (subsequent ly,  
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KHPS)  car r ied  out  a  ques t ionnai re  survey  tha t  measured  var iab les  inc luding  

household  income and paren ts '  educa t iona l  a t ta inment ,  bu t  a l so  implemented  

i t  in  para l le l  wi th  the  Japan  Chi ld  Panel  Survey,  ca l led  JCPS,  which  inc luded  

a  survey  on  ch i ldren ' s  learn ing  behavior  and  a  tes t  of  ch i ldren’s  academic  

ab i l i t i es .  This  c rea ted  a  survey  des ign  capable  of  ana lyz ing  var iab les  on  both  

the  var ious  household- re la ted  fac tors  and  on  chi ldren 's  learn ing.  The  

analyses  in  th is  research  used  the  sample  da ta  f rom JCPS2010 and  JCPS2011  

and ,  whi le  assuming var ious  media te  var iab les ,  inves t iga ted  the  process  by  

which  households '  economic  and  soc ia l  fac tors ,  such  as  parents '  educa t iona l  

a t ta inment  and  income,  affec t  ch i ldren 's  academic  ab i l i t i es .   

For  the  ana ly t ica l  f ramework  in  this  research ,  in  addi t ion  to  the  

cor re la t ion  tha t  fami ly  background fac tors ,  ( i . e . ,  parents '  educat ional  

a t ta inment  and  income)  have  wi th  genet ic  fac tors ,  the  e ffec ts  tha t  parents  

have  on  the i r  ch i ldren 's  academic  abi l i ty  through the i r  inves tments  in  

educat ion  were  a l so  cons idered .  Thus ,  there  a re  two behaviora l  processes  for  

paren ts  to  inves t  in  the i r  ch i ldren 's  educa t ion :  inves tment  in  educa t ion  ins ide  

the  home and  outs ide  the  home.   

Inves tment  ins ide  the  home i s  def ined  as  es tab l i sh ing  and  main ta in ing  a  

cu l tura l  envi ronment  wi th in  the  ch i ldren 's  da i ly  home l ives ;  i t  inc ludes  

having  books in  the  home,  enabl ing  ch i ldren  to  access  informat ion  v ia  the  

In te rne t ,  having a r t s  in  the  home,  having  musica l  ins t ruments ,  and  prepar ing  

a  s tudy  room or  s tudy  desk .  Kar iya  (2001)  po in ted  to  the  impor tance  of  th i s  

sor t  o f  cu l tura l  envi ronment  wi th in  the  home as  a  fac tor  a ffec t ing  ch i ldren ' s  

academic  ab i l i ty,  whi le  Akabayashi  e t  a l .  (2011)  d iscovered  a  cor re la t ion  

be tween chi ldren 's  academic  ab i l i t i es  in  mathemat ics  and  Japanese ,  and  the  

var iab les  of  (a )  whether  or  not  they  had  In terne t  access  or  musica l  

ins t ruments  a t  home and  (b)  the  number  of  books  wi th in  the  home.  In  th i s  

research ,  the  au thors  inves t iga ted  inves tment  in  educa t ion  ins ide  the  home 

based  on  th is  prev ious  research .   

On the  o ther  hand,  inves tment  outs ide  the  home i s  def ined  as  inves tment  

in  learn ing  in tended to  improve  the  ch i ld ' s  academic  ab i l i t ies ;  in  addi t ion  to  

genera l  school  expenses ,  i t  inc ludes  inves tment  in  c ram schools ,  home tu tors ,  

use  of  the  Japanese  abacus ,  ca l l igraphy,  and  so  on .  I t  i s  h ighly  l ike ly  tha t  

parents  wi th  a  h igh  educat ional  a t ta inment  p lace  a  h igh  va lue on  the  leve l  of  

the i r  ch i ldren 's  educa t ion  and ,  fu r thermore ,  an t ic ipa te  a  h igh  ra te  of  re turn  
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f rom such  inves tments  in  the i r  chi ldren ' s  educat ion  (Becker,  1991) .  

Moreover,  even among parents  who a t tach  the  same va lue  to  inves tment  in  

educa t ion ,  in  an  imperfec t  marke t  the  h igher  a  household ' s  income,  the  fewer  

the  c red i t  cons t ra in ts  tha t  a re  p laced  upon i t ;  theore t ica l ly,  these  households  

can  be  expected  to  achieve  the  opt imum leve l  of  inves tment .  In  th is  research ,  

these  var iables  were  cons idered  to  be  media te  var iab les ,  and  the  e ffec ts  they  

have  on  ch i ldren ' s  academic  ab i l i ty  were  inves t iga ted .   

In  addi t ion  to  the  above,  the  ana lyses  in  th is  research  not  only  

inves t iga ted  the  behavior  of  paren ts  in  te rms  of  the i r  inves tment  in  educa t ion ,  

bu t  a l so  inc luded  ana lyses  of  ch i ldren’s  behavior  as  a  media te  var iab le ,  as  

the  amount  tha t  the  ch i ld  s tudies  each  day  i s  thought  to  a ffec t  h i s  or  her  

academic  ab i l i t i es .  

Kar iya  (2008)  compared s tudents  whose  parents  had  a  h igh  educa t ion  

background (spec i f ica l ly,  having graduated  f rom a  col lege  or  a  junior  

co l lege)  to  those  whose  parents  d id  not ,  and found tha t  chi ldren  whose  

parents  graduated  f rom high  school  spent  s igni f icant ly  less  t ime s tudying  a t  

home.  I f  we  cons ider  th i s  resu l t  in  conjunct ion  wi th  the  a forement ioned  

d ispar i t ies  in  academic  ab i l i t i es  be tween soc ia l  s t ra ta ,  i t  i s  l ike ly  tha t  the  

problems of  the  dec l ine  in  academic  ab i l i ty  and  increase  in  d ispar i t ies  in  

academic  ab i l i ty  tha t  have  ar i sen  in  recent  years  a re  to  some extent  the  resu l t  

of  the  home-envi ronment  fac tor  in f luenced by  parents '  educa t iona l  

a t ta inment ,  as  i t  i s  l ike ly  to  a ffec t  the  amount  of  s tudying  the  ch i ld  does  a t  

home.  Undoubted ly,  the  amount  of  s tudy ing tha t  ch i ldren  do  dur ing  the i r  

da i ly  l ives  i s  an  impor tan t  fac tor  in  de termining  the i r  academic  ab i l i t i es .  In  

order  to  address  the  problems of  ch i ldren’s  dec l in ing  academic  ab i l i t i es  and  

the  growing d ispar i ty  be tween the i r  academic  ab i l i t i es ,  i t  i s  necessary  to  

inves t iga te  the  process  by  which  parents ’ educat ional  a t ta inment  and  income 

affec ts  the i r  ch i ldren’s  academic  ab i l i t i es  by  cons ider ing  how they  media te  

the  amount  of  t ime ch i ldren  spend s tudying .  For  example ,  in  many cases  

when the  parents’ educa t iona l  leve ls  a re  h igh ,  household  income i s  a l so  h igh ,  

and  so  these  households  f requent ly  inves t  in  educa t ion  both  ins ide  and  

outs ide  the  home.  Beyond th is ,  i t  i s  l ike ly  tha t  th i s  inves tment  and  ch i ldren’s  

s tudy are  complementa ry  wi th in  educa t ion  product ion ,  which  makes  i t  

poss ib le  for  ch i ldren  to  learn  even  more .  In  th is  way,  i t  i s  l ike ly  tha t  the  

process  by  which  fami ly  background affec ts  ch i ldren’s  academic  ab i l i ty  i s  
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a lso  a  c ruc ia l  var iab le ,  as  i t  media tes  the  amount  tha t  ch i ldren  s tudy  each  

day.   

However,  fami ly  background i s  no t  the  only  fac tor  tha t  de te rmines  the  

amount  tha t  ch i ldren  s tudy.  For  example ,  the  amount  of  homework  tha t  a  

school  g ives  i t s  s tudents  can  be  a  fac tor  a ffec t ing  the  amount  of  s tudy ing 

tha t  they  do  a t  home.  In  recent  years ,  even the  Japanese  Government  has  

come to  re - recognize  the  impor tance  of  ch i ldren  ge t t ing  in to  the  habi t  o f  

s tudying a t  home.  MEXT (2008)  encouraged schools  to  ac t ive ly  g ive  

homework  to  the i r  s tudents  in  order  to  increase  the  amount  tha t  they  s tudy  

(e .g . ,  Mimizuka ,  2007) .  Based  on  th is ,  in  th i s  research  the  f requency  wi th  

which  schools  g ive  the i r  s tudents  homework  was  used  as  a  cont ro l  var iab le  in  

the  ana lyses .  

I t  i s  thought  tha t  the  e ffec ts  of  family  background on  chi ldren’s  academic  

ab i l i t i es  a re  not  cons tan t  across  the  years  they  a t tend  school .  In  par t icu lar,  

wi th  the  growth  of  ch i ldren  through the  lower-e lementary  grades ,  upper  

e lementary,  and  junior  h igh ,  there  a re  cer ta in ly  s igni f icant  changes  in  the  

percentage  of  t ime tha t  chi ldren  spend wi th  the i r  paren ts  dur ing  the i r  da i ly  

ac t iv i t ies .  As  a  resu l t ,  i t  i s  reasonable  to  an t ic ipa te  there  wi l l  a l so  be  

d i ffe rences  in  the  process  by  which  parents  inf luence  ch i ldren .  

However,  research  in  Japan  so  fa r  has  not  provided  any  c lear  ind ica t ions  

on  whether  the  inf luence  tha t  the  fami ly  background fac tors—such  as  parents’ 

educa t iona l  a t ta inment  and  income—and inves tment  in  educa t ion  have  on  

ch i ldren’s  academic  ab i l i ty  var ies  according  to  the  ch i ld’s  growth  s tage .  

Therefore ,  th i s  research  sought  to  determine whether  there  a re  changes  (and  

i f  so  to  what  ex ten t )  in  the  process  by  which  fami ly  background affec ts  

ch i ldren’s  academic  ab i l i ty  dur ing  the  per iod  f rom when  they  are  in  the  

second ha l f  of  e lementary  to  when  they  are  in  junior  h igh—as researchers  

have  argued  tha t  i t  i s  dur ing  th is  t ime per iod  when  the  d ispar i t ies  be tween 

s tudents  s ta r t  to  increase .   

Spec i f ica l ly,  in  order  to  explore  and  inves t iga te  the  d i ffe rences  in  the  

process  by  which  fami ly  background affec ts  ch i ldren ' s  academic  abi l i ty,  we  

used  both  h ierarchica l  mul t ip le  regress ion  ana lys is  and  s t ruc tura l  equat ion  

model ing  (SEM),  which  a re  s tandard  too ls  in  psychology  and soc io logy,  to  

compare  chi ldren  in  the  upper-e lementary  grades  ( four th ,  f i f th ,  and  s ix th  

grades  of  e lementary  school )  to  junior  h igh  s tudents  ( f i r s t ,  second,  and  th i rd  
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grade  of  junior  h igh) .  

The  cause-and-effec t  s tep  ana lys is  i s  an  ana ly t ica l  method involv ing  a  

repea ted  mul t ip le  regress ion  ana lys is  to  inves t iga te  the  re la t ionship  be tween 

var iab les ;  th i s  has  been used  in  var ious  pr ior  inves t iga t ions  in to  

psychologica l  processes  (e .g . ,  Bar ron  & Kenny,  1986;  MacKinnon,  Fa i rch i ld ,  

Fr i tz ,  2007;  Spencer,  Zannna ,  & Fong,  2005;  Sh inogaya,  2008) .  SEM is  an  

ana ly t ica l  method tha t  a t tempts  to  c la r i fy  the  re la t ionship  among var iables  

f rom the perspec t ive  of  goodness  of  f i t  be tween an  es t imated  model  and  da ta .  

To inves t iga te  the  re la t ionships  be tween mul t ip le  var iab les ,  as  descr ibed  

above ,  SEM involves  repea ted  mul t ip le  regress ions  ana lyses  to  f ind  

coeff ic ien ts  a t  the  same t ime as  ana lyz ing  a l l  causa l  re la t ionships .  I t  can  be 

sa id  tha t  th i s  method of  ca lcu la t ing  coeff ic ien ts ,  th rough repea ted  mul t ip le  

regress ion  ana lyses ,  i s  a  convenient  and  usefu l  too l  in  order  to  de termine  

which  var iab les  a re  re la ted ;  moreover,  another  advantage  of  SEM is  tha t  the  

re la t ionship  be tween a l l  the  var iab les  can  be c lose ly  examined  f rom the  

perspec t ive  of  goodness  of  f i t  wi th  the  da ta . . 4   

In  Sec t ion  2  be low,  the  da ta  and  var iab les  used  in  the  ana lyses  a re  

expla ined .  In  Sec t ion  3 ,  the  resul t s  of  the  ana lyses  based  on  the  

cause-and-effec t  s teps  of  h ie rarchica l  mul t ip le  regress ion  ana lyses  a re  

shown.  In  Sec t ion  4 ,  the  resu l t s  of  the  SEM analyses  a re  shown.  In  Sec t ion  5 ,  

the  resu l t s  of  the  ana lyses  a re  compared  and  in te rpre ted ,  whi le  in  Sec t ion  6 ,  

i s sues  for  the  fu ture  a re  d iscussed .   

 

Sect ion 2 The Data and Variables Used in the Analyses  

(1)  Research sub jects  

The research  subjec ts  for  th i s  inves t iga t ion  were  the  households  of  parents  

and  ch i ldren  who par t ic ipa ted  in  the  Japan Chi ld  Panel  Survey  2010-2011 

                                                  
4  As an introductory explanation of  SEM, see Kline (2010)  for  example.   
Speci fying the causal  relat ionships through SEM is  based on 
theoret ical  and empirical  considerations hypothesized in advance,  not  
within SEM. However,  on the point  that  a causal  model  created in 
conjunction with experimental  contro ls  cannot provide suggest ions for  
an overal l  image of  the factors inf luencing academic  abi l i ty,  SEM is  
considered to  be one of  the more useful  methods of  exploratory research 
(Kline p.  98–101) .  In recent  years ,  the l i terature on structural  
est imates  of  human capital  product ion funct ions has act ively used the 
est imation methods developed in SEM (Cunha & Heckman,  2007) .  
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(subsequent ly,  JCPS2010-11)  f rom samples  wi th in  the  2010 Japan  Household  

Panel  Survey  2010 (JHPS2010) ,  and  the  2011  Keio  Household  Panel  Survey  

2011  (KHPS2011) 5 .  The survey  cons is ted  of  a  ques t ionnai re  answered by  the  

parents  and  academic  ab i l i ty  tes t  and  a  ques t ionnai re  answered  by  the  

ch i ldren .  The objec t ive  of  th i s  research  was  to  inves t iga te  the  re la t ionship  

be tween fami ly  background and  ch i ldren’s  academic  ab i l i ty,  whi le  a l so  

cons ider ing  the  inves tments  made by  parents  and  the  ch i ldren’s  learn ing  

behavior.  However,  as  the  ques t ionnai res  answered  by  ch i ldren  be low the  age  

of  the  th i rd  grade  of  e lementary  school  do  not  inc lude  ques t ions  on  the  t ime 

they  spent  s tudying  outs ide  of  school  or  the  f requency for  which  they  were  

g iven  homework ,  the  subjec ts  for  ana lys is  in  th is  research  were  l imi ted  to  

ch i ldren  f rom the  four th  grade  of  e lementary  to  the  th i rd  grade  of  jun ior  h igh  

(a t tending  publ ic  schools )  and  the  parents  of  these  ch i ldren .  We used  the  

da ta  se t  o f  392  ch i ldren  and the i r  parents ,  a l l  o f  which  was  comple te  and  

wi thout  defec ts  (68  e lementary  four th  graders ,  71  e lementary  f i f th  graders ,  

64  e lementary  s ix th  graders ,  68  jun ior  h igh f i r s t  g raders ,  72  junior  h igh  

second graders ,  and  49  junior  h igh  th i rd  graders ) .   

 

(2)  Measurements  

Family  background   

ሺ iሻ  The parents’ educa t iona l  a t ta inment  

For  the  ques t ion  to  iden t i fy  the  h ighes t  educa t iona l  leve l  achieved  by  the  

fa thers  and  mothers  of  the  ch i ldren  who took  par t  in  the  JCPS2010-11  survey,  

par t ic ipants  were  requi red  to  se lec t  one  of  f ive  choices :  graduated  f rom 1  

( Jun ior  h igh school ) ,  2  (High  school ) ,  3  (Some col lege) ,  4  (Graduate  school ) ,  

o r  5  (Other ) .  For  the  ana lysis  of  the  da ta  obta ined  f rom th is  ques t ion  on  the  

fa thers’ and  mothers’ educa t iona l  a t ta inment ,  a  dummy var iab le  of  whether  

or  no t  the  respondent  had  graduated  f rom some col lege was  used,  wi th  

respondents  graduat ing  f rom some col lege  or  graduate  school  be ing  ass igned  

a  va lue  of  1  and  a l l  o ther  respondents  be ing  ass igned a  va lue  of  0 .   

 

ሺ i i ሻ  Household  income 

The  answers  provided  by  respondents  in  a l l  households  to  the  ques t ion  

                                                  
5Please refer  to  Akabayashi  et  al .  (2011)  and Akabayashi  et  al .  (2012)  
for  an overview of  the survey in  the last  two years.   
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quant i fy ing the i r  income to  the  neares t  10 ,000 yen  in  the  year  before  the  

survey  year  were  used  for  the  ana lyses  in  th is  research .   

 

ሺ i i i ሻ  Inves tment  ins ide  the  home 

In  th is  research ,  in  order  to  measure  inves tment  ins ide  the  home,  the  answers  

provided by  the  respondents  to  the  ques t ions  wi th in  the  JCPS on  the  cu l tura l  

and  educat iona l  envi ronment  wi th in  the  home were  used  for  the  ana lyses .  

Values  were  a l loca ted  to  s ix  ques t ions  regard ing  whether  the  home had 

In terne t  access ,  a r t s ,  musica l  ins t ruments ,  a  room or  desk  for  s tudy,  as  wel l  

as  the  number  of  books they  had .  The  respondent  was  g iven  1  for  each  of  

these  i tems descr ibed  above  tha t  i t  had  (0  i f  i t  d id  not  have  i t ) ,  whi le  for  the  

number  of  books  in  the  home,  the  fo l lowing  scores  were  g iven:  0  (no  books) ,  

1  ( less  than  ten  books) ,  2  ( f rom 10 to  l ess  than  50  books) ,  3  ( f rom 50 to  less  

than  100 books) ,  4  ( f rom 100 to  less  than  300) ,  and  5  (300 or  more  books) .  

Af ter  a l l  the  scores  f rom the  s ix  i tems  on  inves tment  wi th in  the  home were  

s tandard ized,  a  pr inc ipa l  component  ana lys is  was  car r ied  ou t  and the  

composi te  scores  employ ing  weighted  coeff ic ien ts  f rom the  f i r s t  p r inc ipa l  

component  were  used  for  the  ana lyses . 6  

 

ሺ ivሻ  Inves tment  ou ts ide  the  home 

In  the  JPCS,  in  order  to  ana lyze  the  ex ten t  of  paren ts ’ inves tment  in  the i r  

ch i ldren’s  learn ing  outs ide  the  home,  they  were  asked  how much they  pa id  

month ly  for  fees  for  a f te r-school  ac t ivi t ies ,  and  the i r  responses  were  used  

for  the  analyses .   

 

Var iab les  re la t ing to  the ch i ld ren  

ሺ iሻ  Time spent  s tudying  

In  the  JPCS,  the  ch i ldren  were  ques t ioned  on  the  amount  of  t ime they  

spent  s tudying  each  day  af te r  re turning  home f rom school ,  wi th  the  choices  

be ing as  fo l lows:  1  (hard ly  a t  a l l ) ,  2  ( for  about  30  minutes ) ,  3  ( for  about  one  

hour) ,  4  ( for  about  two hours ) ,  5  ( for  about  th ree  hours ) ,  6  ( for  about  four  

                                                  
6  This method does not  s imply total  the test  i tem scores,  but adds 

weights to  the scores  based on the principal  component analysis ;  as  a  
result ,  scores  that  c learly  show individual  di f ferences  can be 
calculated (Adachi ,  2006) .  
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hours) ,  and  7  ( f ive  hours  or  more) .  These  scores  were  used  in  the  ana lys is  of  

th i s  var iab le  as  ind ica tors  of  the  amount  of  s tudy  done  outs ide  of  school .  The  

answers  for  th i s  ques t ion  inc luded  the  t ime spent  s tudying  a t  c ram schools  

and  wi th  home tu tors .   

 

ሺ i i ሻ  Academic  abi l i ty   

The  JCPS academic  ab i l i ty  tes t  inc ludes  problems for  s tudents  in  each  

academic  year  on  mathemat ics ,  Japanese ,  and  reasoning .  In  th i s  research ,  an  

ana lysis  was  not  conducted  for  scores  f rom the  reasoning  problems,  because  

Akabayashi  e t  a l .  (2011)  had  found they  were  no t  s igni f ican t ly  cor re la ted  

wi th  any  var iab le .  Thus,  on ly  the  tes t  scores  for  mathemat ics  and  Japanese  

were  used  as  ind ica tors  of  the  ch i ldren’s  academic  ab i l i t i es .  The math  

problems were  bas ic  ca lcu la t ions  and  s tory-based  problems,  whi le  the  

Japanese  problems tes ted  the  ch i ldren’s  knowledge  of  kanj i  (Chinese  

charac ters  used  in  Japanese)  and  the i r  vocabulary.  For  each  problem,  a  score  

of  1  was  g iven  for  a  cor rec t  answer,  the  s imple  to ta led  scores  were  

s tandard ized  for  each  academic  year  and  each  ques t ion ,  and  then  these  scores  

were  used  in  the  ana lyses  in  th is  research .   

 

Sect ion 3 Resul ts of  the Hierarchical  Mult ip le Regression Analys is 

 

Fol lowing on  f rom previous  research ,  a  h ie rarch ica l  mul t ip le  regress ion  

ana lysis  was  conducted  to  inves t iga te  the  re la t iona l  processes  be tween the  

var iab les  acqui red  f rom the  methods  descr ibed . 7  In  order  to  c la r i fy  the  

process  by  which  fami ly  background fac tors  a ffec t  ch i ldren’s  academic  

ab i l i t i es  th rough a  compar ison  of  e lementary  and  jun ior  h igh  s tudents ,  the  

da ta  was  d iv ided  in to  da ta  se t s  of  e lementary  and junior  h igh  s tudents .   

 

 (1)  The re la t ionsh ip  between parents ’ educat iona l  a t ta inment  and 

household  income 

A mul t ip le  regress ion  ana lysis  was  car r ied  out  wi th  the  dummy var iab le  o f  

the  fa ther ’s  and  the  mother ’s  educa t iona l  a t ta inment  input  as  an  independent  

var iab le  and household  income se t  as  the  subordina te  var iab le .  Table  1  shows 

                                                  
7  Please refer  to  the Appendix for  the s imple  tabulat ions for  each 
variable  and the descript ive  stat ist ics .  
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the  resu l t s  of  the  ana lyses  for  both  e lementary  and  junior  h igh  s tudents .  The  

va lues  wi th in  the  tab le  a re  s tandard ized  par t ia l  regress ion  coeff ic ien ts .  For  

e lementary  s tudents ,  bo th  the  fa ther ’s  educa t iona l  a t ta inment  dummy 

var iab le  and  the  mother ’s  educa t iona l  a t ta inment  dummy var iab le  were  found  

to  be  s igni f ican t ly  cor re la ted  to  household  income.  On the  o ther  hand,  fo r  

jun ior  h igh s tudents ,  on ly  the  fa ther ’s  educa t iona l  a t ta inment  was  

s igni f icant ly  cor re la ted  to  household  income.   

 

 

 

 

Table  1  The  re la t ionship  be tween parents’ educa t iona l  

a t ta inment  and  household  income 

 Elementary  

s tudents  (N  =  203)  

Junior  h igh 

s tudents  (N  =  189)  

Fa ther ’s  

educa t iona l  

a t ta inment  

.309 * * *  .205 * * *  

Mother ’s  

educa t iona l  

a t ta inment  

.161 * * *  .085  

⊿R 2  .153 * * *  .059 * * *  

Note:  The numerical  values are standardized part ial  
regression coef f ic ients.  
* p  <  .10 ,  * * p  <  .05 ,  and * * * p  <  .01  

 

 (2)  The re la t ionsh ip  between parents ’ educat iona l  a t ta inment  and 

household  income and investment  in  educat ion  

Next ,  the  re la t ionships  be tween the  parents ’ educa t iona l  a t ta inment  and  

household  income and the i r  inves tment  bo th  ins ide  and  outs ide  the  home 

were  inves t iga ted .  The  dummy var iab les  of  the  fa ther ’s  and  the  mother ’s  

educa t iona l  a t ta inment  were  input  as  the  S tep  1  independent  var iab le  and  

household  income as  the  S tep  2  independent  var iab le ;  the  scores  for  

inves tment  ins ide  the  home and  inves tment  ou ts ide  the  home were  def ined  as  

the  subordina te  var iab les ;  and  a  h ie rarch ica l  mul t ip le  regress ion  ana lys is  
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was car r ied  out .  Table  2  shows the  resu l t s  of  the  ana lyses  for  both  

e lementary  and  junior  h igh  s tudents .  For  e lementary  s tudents ,  when  the  score  

for  inves tment  ins ide  the  home was  se t  as  the  subordina te  var iab le ,  in  the  

ana lysis  for  both  S tep  1  and  Step  2 ,  a  s igni f icant  cor re la t ion  was  observed  

wi th  the  dummy var iab les  of  the  fa ther ’s  and  the  mother ’s  educat ional  

a t ta inment .  However,  fo r  junior  h igh  s tudents ,  in  S tep  1 ,  a  s igni f icant  

cor re la t ion  was  seen  wi th  the  fa ther ’s  educa t iona l  a t ta inment ,  bu t  the  

cor re la t ion  wi th  the  mother ’s  educa t iona l  a t ta inment  was  only  marg ina l ly  

s igni f icant ;  a t  the  same t ime,  in  S tep 2 ,  the  e ffec ts  of  the  fa ther ’s  

educat iona l  a t ta inment  and  the  e ffec ts  of  household  income showed 

s igni f icance ,  a lbe i t  no  effec ts  were  observed  for  the  mother ’s  educa t iona l  

a t ta inment .  

On the  o ther  hand,  when  inves tment  outs ide  the  home was  se t  as  the  

subordina te  var iab le  for  e lementary  s tudents ,  in  S tep  1  the  e ffec ts  of  the  

fa ther ’s  educa t iona l  a t ta inment  dummy var iable  showed s igni f icance ,  bu t  in  

Step  2 ,  on ly  household  income showed a  cor re la t ion  wi th  inves tment  in  

educa t ion  and  no  effec ts  were  observed  f rom parents ’ educa t iona l  a t ta inment .  

These  resu l t s  sugges t  tha t  parents’ educat ional  a t ta inment  media tes  

household  income to  a ffec t  inves tment  ou ts ide  the  home.  In  addi t ion ,  no  

s igni f icant  e ffec ts  were  observed  for  any  of  the  var iables  for  junior  h igh  

s tudents .   

 

Table  2  Resul t s  of  the  ana lysis  when inves tment  in  educa t ion  was  the  

subord ina te  var iab le  

 E lementary  s tudents  (N  =  203)  Junior  h igh s tudents  (N  =  189)  

Inves tment  

ins ide  the  home 

Inves tment  

outs ide  the  

home 

Inves tment  

ins ide  the  

home 

Inves tment  

outs ide  the  

home 

 (1)    (2 )   (1 )   (2 )   (1 )   (2 )    (1 )    (2 )   

Fa ther ’s  

educa t iona l  

a t ta inment  

.240 * * *  .243 * * *  .161 * * .119 .203 * * * .174 *

*  

.108  .088  

Mother ’s  

educa t iona l  

.245 * * *  .246 * * *  .088  .066 .131 *  .119  - .077  - .085  
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a t ta inment  

Household  

income 

 - .007   .135
*  

 .143 *

*  

 .098  

⊿R 2  .156 * * *  .000  .043 * *

*  

.015 .074 * * * .019 *

*  

.013  .009  

Note:  The numerical  values are  standardized part ial  regression 
coef f ic ients.  
* p  <  .10 ,  * * p  <  .05 ,  and * * * p  <  .01  

 

 (3)  The re la t ionsh ip  between fami ly  background and the amount  o f  t ime 

chi ldren spend s tudy ing  

Next ,  wi th  the  amount  of  t ime chi ldren  spent  s tudy ing  as  the  dependent  

var iab le ,  the  independent  var iables  were  se t  as  fo l lows:  in  Step  1 ,  the  dummy 

var iab le  of  the  fa ther  and  the  mother ’s  educat ional  a t ta inment ;  in  S tep  2 ,  

household  income;  and  in  S tep  3 ,  the  scores  for  inves tment  ins ide  and  

outs ide  the  home were  se t  as  the  independent  var iab le ,  and  the  h ie rarchica l  

mul t ip le  regress ion  ana lys is  was  car r ied  out .  Addi t iona l ly,  as  the  cont ro l  

var iab le ,  the  f requency  wi th  which  the  school  a l loca ted  homework  was  input  

in to  the  Step  3  independent  var iable .  Table  3  shows the  resu l t s  of  th i s  

ana lysis .   

For  e lementary  s tudents ,  inves tment  ins ide  and outs ide  the  home showed 

s ta t i s t ica l ly  s ign i f icant  cor re la t ions  wi th  the  amount  of  t ime the  ch i ldren  

spent  s tudying .  As  ev idence  in  S tep  2 ,  the  cor re la t ion  be tween  household  

income and the  amount  of  t ime the  ch i ldren  spent  s tudying  was  s igni f icant ,  

bu t  no  such  s igni f icant  e ffec ts  were  observed  in  S tep  3 .  When cons ider ing  

th is  resu l t  in  conjunct ion  wi th  the  s igni f icant  cor re la t ion  observed  in  the  

previous  ana lys is  be tween household  income and inves tment  outs ide  the  

home,  i t  sugges ts  tha t  the  e ffec ts  tha t  household  income has  on  the  amount  o f  

t ime the  chi ldren  spent  s tudy ing  may  occur  whi le  media t ing  inves tment  

outs ide  the  home.   

On the  o ther  hand ,  fo r  jun ior  h igh  s tudents ,  no t  on ly  were  e ffec ts  observed  

in  S tep  3  f rom inves tment  ins ide  and  outs ide  the  home and  the  f requency  

wi th  which  schools  a l loca te  homework ,  but  s igni f icant  effec ts  were  a l so  

cons is ten t ly  observed  f rom Steps  1  to  3  for  the  dummy var iab le  of  the  

fa ther ’s  educa t iona l  a t ta inment .  In  o ther  words ,  in  the  case  of  jun ior  h igh  
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s tudents ,  th i s  resu l t  sugges ts  tha t  the  var iab les  of  the  fa ther ’s  educat iona l  

a t ta inment  and  the  amount  of  t ime the  ch i ldren  spent  s tudying do  no t  have  

mere ly  an  ind i rec t  re la t ionship  tha t  media tes  the  var iab les  per ta in ing  to  

inves tment  in  educat ion ,  but  a l so  a  d i rec t  re la t ionship  tha t  does  no t  media te  

these  var iab les .  
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Table  3  Resul t s  of  the  ana lysis  wi th  the  t ime spent  s tudying  as  the  subordina te  

var iab le  

 E lementary  s tudents  (N  =  203)  Junior  h igh s tudents  (N  =  189)  

  (1) ,    (2) ,    (3) ,    (1) ,    (2) ,    (3) ,   

Fa ther ’s  

educa t iona l  

a t ta inment  

.133  .077  - .006  .214 * * * .218 * * *  .164 * *  

Mother ’s  

educa t iona l  

a t ta inment  

- .006  - .035  - .104  .071  .073  .073  

Household  

income 

 .18 * *  .135   - .020  - .067  

Inves tment  

ins ide  the  

home 

  .162 * *    .146 * *  

Inves tment  

outs ide  the  

home 

  .368 * * *    .163 * *  

Homework  

f requency   

  .062    .127 *  

⊿R 2  .017  .028 * *  .176 * * *  .059 * * * .000  .066 * * *  

Note:  The numerical  values are  standardized part ial  regression 
coef f ic ients.  
* p  <  .10 ,  * * p  <  .05 ,  and * * * p  <  .01  

 

 (4)  The re la t ionsh ip  between fami ly  background and da i ly  s tudy and 

chi ldren ’s  academic ab i l i ty   

Final ly,  Table  4  shows the  resu l t s  of  the  h ierarchica l  mul t ip le  regress ion  

ana lysis  wi th  the  academic  ab i l i ty  score  as  the  subordina te  var iab le .  For  th i s  

ana lysis ,  t ime spent  s tudying  was  added  as  a  S tep  4  independent  var iab le .  

For  e lementary  s tudents ,  in  S tep  1  and  Step  2  the  fa ther ’s  educa t iona l  

a t ta inment  demonst ra ted  a  s ta t i s t ica l ly  s igni f icant  cor re la t ion  wi th  the  

ch i ldren’s  academic  ab i l i ty ;  however,  f rom Step  3  onward ,  th i s  coeff ic ien t  

d imin ished ,  and in  Step  4 ,  on ly  inves tment  ins ide  the  home was  s igni f icant ly  

cor re la ted  wi th  the  ch i ldren’s  academic  abi l i ty.  This  resu l t  sugges ts  tha t  the  
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effec ts  of  parents ’ educat ional  a t ta inment  on  ch i ldren’s  academic  ab i l i ty  may  

occur  whi le  media t ing  inves tment  ins ide  the  home.  

 

Table  4  Resul t s  of  the  ana lysis  wi th  ch i ldren’s  academic  abi l i ty  as  the  subordina te  

var iab le  

 E lementary  s tudents  (N  =  203)   Junior  h igh s tudents  (N  =  189)   

  (1) ,    (2) ,    (3) ,    (4) ,   (1) ,   (2) ,    (3) ,    (4) ,   

Fa ther ’s  

educa t iona l  

a t ta inment  

.223 * * * .212 * *

*  

.131 *  .132 *  .190 * * .147 *  .089  .069  

Mother ’s  

educa t iona l  

a t ta inment  

.016  .010  - .073  - .065  .083  .065  .062  .053  

Household  

income 

 .036  .027  .017   .212 * * *  .164 * *  .172 * *  

Inves tment  

ins ide  the  

home 

  .280 * * * .267 * *

*  

  .159 * *  .141 *  

Inves tment  

outs ide  the  

home 

  .108  .080    .130 *  .110  

Homework  

f requency   

  .081  .076    .165 * *  .149 * *  

Time spent  

s tudying  

   .077     .123 *  

⊿R 2  .052 * * * .001  .093 * * * .005  .052 * *

*  

.042 * * *  .070 * * *  .013  

Note:  The numerical  values are standardized part ial  regression coef f ic ients.  
* p  <  .10 ,  * * p  <  .05 ,  and * * * p  <  .01  

 

In  addi t ion ,  even  for  jun ior  h igh s tudents ,  in  S tep  1  and  Step  2  the  e ffec ts  of  

the  fa ther ’s  educat ional  a t ta inment  were  s igni f icant ,  bu t  in  the  ana lys is  f rom 

Step  3  onward ,  th i s  s igni f icance  was  not  observed .  Converse ly,  the  var iab les  

of  household  income and  inves tment  ins ide  the  home,  t ime spent  s tudying ,  

and  the  f requency  wi th  which  schools  a l loca ted  homework  showed a  
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sys temat ic  re la t ionship  wi th  ch i ldren’s  academic  abi l i ty.  When cons ider ing  

th is  in  conjunct ion  wi th  the  resul t s  obta ined  f rom the  ana lyses  so  fa r,  i t  

sugges ts  tha t  the  effec ts  of  parents’ educa t iona l  a t ta inment  occur  whi le  

media t ing  household  income,  inves tment  in  educa t ion ,  and  t ime spent  

s tudying .   

 

Sect ion 4 The SEM Analysis 

 

The  ana lyses  up  to  th is  poin t  have  sugges ted  the  d i rec t  and  indi rec t  e ffec t s  

of  parents ’ educa t iona l  a t ta inment  and household  income on  chi ldren’s  

academic  ab i l i ty.  They a lso  indica te  tha t  these  re la t ionships  may d i ffe r  

depending on  whether  the  ch i ld  i s  a  jun ior  h igh  s tudent  or  an  e lementary  

s tudent .   

The  re la t ional  processes  be tween var iab les  shown by  these  resu l t s  were  

then  ana lyzed  us ing  the  maximum l ike l ihood es t imat ions  wi th  SEM.  We 

employed a  mul t ip le  popula t ion  ana lys is .  The  s tages  of  th i s  ana lys is  were  as  

fo l lows:  (1 )  cons t ruc t ing  the  opt imal  model  for  the  en t i re  sample ,  (2)  

ana lyzing  each  group and  conf i rming the  model ’s  goodness  of  f i t ,  and  (3)  

inves t iga t ing  the  par t s  of  the  re la t ionships  be tween the  var iab les  tha t  were  

d i ffe rent  be tween the  groups  (Kawabata ,  2007) .   

F i rs t ,  based  on  the  resu l t s  of  the  ana lyses  up  to  th i s  po in t ,  models  were  

c rea ted  for  the  re la t ionships  be tween the  fa ther  and  the  mother ’s  educa t iona l  

a t ta inment ,  household  income,  the  score  for  inves tment  ins ide  the  home,  the  

score  for  inves tment  ou ts ide  the  home,  homework  f requency,  the  amount  of  

t ime chi ldren  spent  s tudying ,  and  the  ch i ldren’s  academic  abi l i ty ;  the  

c rea t ion  of  an  opt imal  model  was  inves t iga ted  for  the  en t i re  sample .  Amos 

(ver.  5 )  was  used  for  th is  ana lys is .  The model  was  amended whi le  us ing  the  

modif ica t ion  indices  as  a  c lue ,  and  the  model  tha t  was  f ina l ly  used  i s  shown 

in  F igure  1 .  The  va lues  fo r  the  goodness  of  f i t  indexes  for  each  of  the  models  

were  GFI  =  .985 ,  AGFI =  .960,  CFI  = .959 ,  and RMSEA = .045 8 ,  showing  tha t  

th i s  model  f i t  fo r  the  da ta .  Fur ther,  when  us ing the  da ta  se t s  f rom both  

                                                  
8 In  SEM, various indicators  are used for  goodness  of  f i t  between the 
model  and the data.  General ly,  the model  is  considered to  f i t  the data 
when GFI,  AGFI,  and CFI are 0.95 or  over  and RMSEA is  less  than 0.05 
(Murohashi ,  2003) .   
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e lementary  and  junior  h igh  s tudents  to  ca lcu la te  the  models ’ goodness  of  f i t ,  

in  the  sample  for  the  e lementary  s tudents  the  va lues  for  the  goodness  of  f i t  

indexes  were  GFI  =  .971 ,  AGFI  =  .918 ,  CFI  =  .930 ,  and  RMSEA = .067 ,  

whi le  for  the  jun ior  h igh  s tudents  they  were  GFI  =  .979 ,  AGFI  =  .942 ,  CFI  

=  .963 ,  and RMSEA = .037 .   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  The model  f ina l ly  adopted (er ror  terms omi t ted）  

 

Next ,  for  each  of  the  ind iv idua l  groups ,  an  ana lys i s  was  conducted  for  a  

model  tha t  a l lowed d i ffe ren t  coeff ic ien ts  for  the  pa ths  ( the  a r rows wi th in  the  

f igure  shown above;  a  model  tha t  d id  no t  impose  equal i ty  cons t ra in ts  on  the  

pa th  coeff ic ien ts ) .  The  resu l t s  of  th i s  ana lys is  for  the  goodness  of  f i t  indexes  

were  GFI  =  .975 ,  AGFI =  .930 ,  CFI  =  .942 ,  and  RMSEA = .039 .  In  the  

mul t ip le  popula t ion  ana lysis ,  th rough a  compar ison  of  the  model  not  

impos ing  equal i ty  cons t ra in ts  on  the  assumed popula t ion  parameters  wi th  the  

model  tha t  d id  impose  equal i ty  cons t ra in ts ,  an  inves t iga t ion  was  car r ied  out  

to  ascer ta in  where  d i ffe rences  ex is ted  be tween the  groups.  In  th i s  research ,  a  

compar ison was  made be tween (1)  the  model  tha t  imposed  abso lu te ly  no  

equal i ty  cons t ra in ts  on  the  re la t ionships  be tween var iables  ( the  

no-cons t ra in ts  model ) ,  (2)  the  model  tha t  imposed  equal i ty  cons t ra in ts  on  a l l  

the  re la t ionships  be tween a l l  var iab les  ( the  “a l l -cons t ra in ts  model”) ,  and (3)  

the  model  tha t  imposed equal i ty  cons t ra in ts  on ly  on  the  re la t ionships  

be tween some of  the  var iab les  ( the  “par t ia l -cons t ra in ts  model”) .  The  

par t ia l -cons t ra in ts  model  was  c rea ted  whi le  re fer r ing  to  the  resu l t s  of  the  
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hierarchica l  mul t ip le  regress ion  ana lys is  and  the  ver i f ica t ion  of  the  

d i ffe rences  be tween es t imated  parameters  (e .g . ,  Kawabata ,  2007) .  In  the  

par t ia l -cons t ra in ts  model  u l t imate ly  used ,  the  popula t ion  parameters  for  

which  equal i ty  cons t ra in ts  were  not  imposed for  the  four  pa th  coeff ic ien ts  of  

the  fa ther ’s  educat iona l  a t ta inment  and  t ime spent  s tudying ,  household  

income and  ch i ldren’s  academic  ab i l i t ies ,  inves tment  outs ide  the  home and 

t ime spent  s tudying ,  and  household  income and  inves tment  ins ide  the  home.  

Table  5  shows the  va lues  for  the  goodness  of  f i t  indexes  for  the  

no-cons t ra in ts  model ,  the  a l l -cons t ra in ts  model ,  and  the  par t ia l -cons t ra in ts  

model .    
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Table  5  Goodness  of  f i t  for  each  model  

Model  df  GFI AGFI  CFI  RMSEA AIC 

No-cons t ra in ts  

model   

26  .975  .930  .942  .039  133.15  

Al l -cons t ra in ts  

model   

40  .965  .937  .926  .035  123.08  

Par t ia l -cons t ra in ts  

model   

36  .972  .944  .961  .027  118 .18  

 

Each  of  these  three  models  showed a  h igh goodness  of  f i t  wi th  the  da ta ,  bu t  

based  on  the  AGFI  va lues  ad jus ted  fo r  a  degree  of  f reedom and the  RMSEA 

values ,  i t  was  concluded  tha t  the  opt imum model  was  the  par t ia l -cons t ra in ts  

model .  As  wel l ,  AIC va lues  indica ted  a  goodness  of  f i t  appropr ia te  for  a  

compar ison be tween models  (Murohashi ,  2003) ,  a lbe i t  even  in  th is  sor t  o f  

index  of  goodness  of  f i t ,  the  par t ia l - cons t ra in ts  model  showed the  h ighes t  

leve l  of  goodness  of  f i t .  Based  on  an  overa l l  judgment  f rom these  resu l t s ,  in  

th is  research  the  par t ia l -cons t ra in ts  model  was  used;  more  prec i se ly,  the  da ta  

suppor ted  the  assumpt ion  tha t  wi th in  the  process  by  which  fami ly  

background affec ts  ch i ldren’s  academic ab i l i ty,  there  a re  d i ffe rences  for  

jun ior  h igh s tudents  and  e lementary  s tudents  in  the  fo l lowing  re la t ionships :  

be tween the  fa ther ’s  educat iona l  a t ta inment  and  t ime spent  s tudying ,  

be tween household  income and  ch i ldren’s  academic  ab i l i ty,  be tween 

inves tment  outs ide  the  home and t ime spent  s tudying,  and  be tween  household  

income and inves tment  ins ide  the  home.   

For  the  par t ia l -cons t ra in ts  model ,  F igure  2  shows the  an t ic ipa ted  resu l t s  

fo r  bo th  e lementary  and  jun ior  h igh  s tudents .  The  va lues  marked  by  an  ar row 

are  s tandardized  coeff ic ien ts  and  indica te  the  s t rength  of  the  re la t ionship  

be tween the  var iab les .  As  can  be  seen  f rom Figure  2 ,  the  resu l t s  for  both  

e lementary  and  junior  h igh  s tudents  sugges t  tha t  the  fa ther ’s  and  the  

mother ’s  educa t iona l  a t ta inment  media te  the  var iab les  of  household  income,  

inves tment  ins ide  and  outs ide  the  home,  and the  amount  of  t ime the  ch i ldren  

spent  s tudying ,  and  thereby  affec t  ch i ldren’s  academic  ab i l i ty.  Moreover,  i t  

sugges ts  tha t  in  the  re la t ionship  be tween the  f requency  wi th  which  schools  

a l loca te  homework  and  chi ldren’s  academic  ab i l i ty,  there  i s  bo th  an  indi rec t  

e ffec t  tha t  media tes  t ime spent  s tudying  and  a  d i rec t  e ffec t  tha t  does  not  
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media te  t ime spent  s tudying .   

The  under l ined  va lues  wi th in  the  f igure  a re  the  pa th  coeff ic ien ts  tha t  

appear  to  d i ffe r  be tween e lementary  schools  and  junior  h igh  schools .  The  

d i rec t  re la t ionship  be tween household  income and  academic  ab i l i ty  

demonst ra ted  s igni f icance  for  jun ior  h igh  s tudents ,  bu t  no  s ign i f ican t  

cor re la t ion  was  observed  for  e lementary  s tudents .  In  addi t ion ,  for  jun ior  

h igh  s tudents ,  s ign i f icant  cor re la t ions were  observed  be tween the  fa ther ’s  

educa t iona l  a t ta inment  and  amount  of  t ime  the  ch i ldren  spent  s tudying  and  

household  income and inves tment  ins ide the  home;  for  e lementary  s tudents ,  

however,  these  s igni f icant  re la t ionships  were  not  observed .  Converse ly,  in  

the  re la t ionship  be tween  inves tment  ou ts ide  the  home and  t ime spent  

s tudying ,  the  da ta  sugges ted  a  s t ronger  cor re la t ion  for  e lementary  s tudents  

than  for  junior  h igh  s tudents .   
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Figure 2. Est imated resu l ts  for  e lementary  schools  (upper  f igure)  and 

jun ior -h igh schools  ( lower  f igure)   

Note:  The numerical  values  are  standardized coef f ic ients  (error  terms 
omitted) .  The underl ined values are coeff ic ients that appear to  be 
di f ferent between groups.  
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Sect ion 5 Interpretat ion of  the Resul ts 

 

In  th i s  research ,  we  inves t iga ted  the  process  by  which  soc ia l  and  economic  

fac tors  wi th in  households ,  such  as  parents ’ educa t iona l  a t ta inment  and  

income,  a ffec t  ch i ldren’s  academic  ab i l i ty,  whi le  a l so  cons ider ing  the  ro le  o f  

var ious  media te  var iab les .  At  the  same t ime,  we  explored  the  poss ib i l i ty  tha t  

the  re la t ionships  be tween the  var iab les  a re  d i ffe rent  for  e lementary  s tudents  

compared  to  junior  h igh  s tudents .   

Below,  the  re la t iona l  processes  be tween var iab les  found to  be  shared  by  

e lementary  and  junior  h igh  s tudents  a re  cons idered  and  in  addi t ion ,  any  

d i ffe rences  observed  be tween these  two groups a re  d iscussed .   

 

(1)  Processes shared by both e lementary  and jun ior  h igh s tudents   

ሺ iሻ 	Effec ts  media ted  by  inves tment  in  educat ion   

The  resu l t s  showed tha t  for  both  e lementary  and  jun ior  h igh s tudents ,  the  

fa ther ’s  educat ional  a t ta inment  and  the  mother ’s  educat ional  a t ta inment  

a ffec t  inves tment  ins ide  the  home.  Close ly  connected  to  th is ,  the  resu l t s  a l so  

sugges t  tha t  inves tment  ins ide  the  home media tes  t ime spent  s tudying  to  

a ffec t  ch i ldren’s  academic  abi l i ty.  The scores  for  inves tment  ins ide  the  home 

used  in  th is  research  were  ca lcu la ted  as  weighted  composi te  scores  f rom 

answers  to  ques t ions  on  the  number  of  books wi th in  the  home and whether  or  

not  these  homes  had  In terne t  access ,  a r t s ,  musica l  ins t ruments ,  a  s tudy room,  

and  a  s tudy  desk .  I t  can  be  infe r red  tha t  paren ts  wi th  a  h igh educa t iona l  

a t ta inment  typica l ly  provide  the i r  ch i ldren  wi th  a  home envi ronment  tha t  

inc ludes  In te rne t  access ,  a r t s ,  mus ica l  ins t ruments ,  and  a  la rge  number  of  

books ,  a l l  o f  which  enable  ch i ldren  to  come in to  contac t  wi th  a  wide  range  of  

informat ion  dur ing  the i r  da i ly  l ives .  Such  parents  would  tend  to  prepare  an  

envi ronment  where  the i r  ch i ldren  can  concent ra te  on  the i r  s tudies ,  such  as  a  

s tudy  room or  a  s tudy  desk .  I t  i s  reasonable  to  assume tha t  prepar ing  th is  

sor t  o f  home envi ronment  conducive  to  s tudy  may  increase  the  amount  of  

t ime chi ldren  spend s tudying ,  which  resu l t s  in  an  improvement  in  the i r  

academic  ab i l i t i es .   

In  addi t ion ,  i t  was  found tha t  there  was  a  d i rec t  re la t ionship  be tween 

inves tment  ins ide  the  home and  chi ldren’s  academic  ab i l i ty  tha t  does  not  

media te  t ime spent  s tudying .  This  sugges ts  tha t  some chi ldren  have  access  to  
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a  weal th  of  cu l tura l  and  informat ion  resources  dur ing  the i r  da i ly  l ives ,  which  

augments  the i r  academic  abi l i ty.   

Moreover,  the  resu l t s  sugges t  tha t  for  bo th  e lementary  and jun ior  h igh 

s tudents ,  the  parents’ educa t iona l  a t ta inment  media tes  household  income to  

a ffec t  inves tment  outs ide  the  home.  Fur ther,  a  s ta t i s t ica l ly  s igni f icant  

cor re la t ion  was  observed  be tween inves tment  outs ide  the  home and the  

amount  of  t ime chi ldren  spent  s tudying ,  which  indica tes  tha t  inves tment  

ou ts ide  the  home media tes  the  amount  of  t ime ch i ldren  spent  s tudying  and  

thereby  affec ts  the  ch i ldren’s  academic  abi l i t ies .  The  fo l lowing process  can  

be infer red  f rom the  scores  for  inves tment  ou ts ide  the  home:  Regard ing  the  

to ta l  money parents  inves ted  in  fees  for  a f te r-school  ac t iv i t ies ,  the  grea ter  

the  amount  inves ted  in  a f te r-school  ac t iv i t ies  (e .g . ,  c ram schools  and  home 

tu tors ) ,  the  more  t ime a  chi ld  spends  s tudying  ou ts ide  of  school ,  which  

improves  h is  or  her  academic  ab i l i ty.  

 

ሺ i i ሻ  The  effec ts  genera ted  by  schools ’ a l loca t ion  of  homework   

The  resu l t s  of  a  mul t ip le  regress ion  ana lys is  showed tha t  for  jun ior  h igh  

s tudents ,  there  was  a  s igni f icant  cor re la t ion  be tween homework  f requency 

and  t ime spent  s tudying ,  bu t  f rom the  SEM-es t imated  resu l t s ,  fo r  both  groups  

the  cor re la t ion  be tween these  var iab les  was  only  marg ina l ly  s igni f icant .  

These  resu l t s  sugges t  a  sequent ia l  process  in  which  the  homework  a l loca ted  

by  schools  increases  the  t ime chi ldren  spend s tudying  in  the i r  da i ly  l ives ,  

which  affec ts  the i r  academic  ab i l i ty.  However,  in  th i s  research ,  homework  

f requency  was  a l so  observed  to  have  a  d i rec t  e ffec t  on  ch i ldren’s  academic  

ab i l i t i es .  In  the  JCPS,  the  respondents  were  asked ,  “How much  t ime do  you 

spend s tudying  each  day  a f te r  you  have  re turned  home f rom school?”  

Therefore ,  the  t ime the  ch i ldren  spent  do ing  homework  dur ing  break  t ime 

be tween c lasses  or  a t  school  a f te r  c lasses  was  not  inc luded  in  the  “ t ime spent  

s tudying” to ta l s  used  in  th is  research.  I t  i s  l ike ly  tha t  when  chi ldren  

comple ted  the i r  homework  a t  school ,  i t  a ffec ted  the i r  academic  ab i l i ty  

wi thout  media t ing  the  “ t ime spent  s tudy ing”  var iab le .  Consequent ly,  i t  i s  

poss ib le  tha t  a  d i rec t  re la t ionship  ex is t s  be tween homework  f requency  and  

academic  ab i l i ty.  F ina l ly,  whi le  i t  was  not  poss ib le  to  iden t i fy  i t  in  the  

cur ren t  f ramework ,  i t  i s  d i ff icu l t  to  deny  the  poss ib i l i ty  tha t  causa l i ty  ex is t s  

in  the  oppos i te  d i rec t ion ,  in  which  the  more  tha t  schools  sk i l l fu l ly  coopera te  
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with  homes  in  improving  chi ldren’s  academic  ab i l i ty,  the  more  homework  

they  are  ab le  to  a l loca te  to  them and  thereby  s imul taneous ly  fur ther  improve  

ch i ldren’s  academic  ab i l i ty.   

 

 (2)  D i f ferences between e lementary  and jun ior  h igh s tudents  

The resu l t  o f  the  SEM mul t ip le  popula t ion  ana lyses  sugges ted  tha t  

d i ffe rences  may  exis t  be tween e lementary  and  junior  h igh  s tudents  for  the  

fo l lowing re la t ionships :  be tween the  fa ther ’s  educa t iona l  a t ta inment  and  

t ime spent  s tudying ,  be tween household  income and  ch i ldren’s  academic  

ab i l i ty,  be tween inves tment  outs ide  the  home and t ime spent  s tudying ,  and  

be tween  household  income and  inves tment  ins ide  the  home.   

 A path  coeff ic ien t  showing s igni f icance  was  not  obta ined  in  e lementary  

schools  fo r  the  re la t ionship  be tween the  fa ther ’s  educa t iona l  a t ta inment  and  

amount  of  t ime the  chi ldren  spent  s tudy ing ,  but  a  s igni f icant ly  pos i t ive  

re la t ionship  was  ob ta ined  for  junior  h igh  schools .  I t  can  be  thought  tha t  th i s  

resu l t  re la tes  to  the  va lues  g iven  to  ch i ldren’s  s tudy.  In  pas t  research ,  those  

ch i ldren  who ac t ive ly  engage  in  s tudy  and  va lue  i t  to  the  ex tent  tha t  they  

made  comments  such  as  “Study i s  necessary  to  f ind  a  good job”  and  “for  my  

l i fe  in  the  fu ture ,”  tend  to  be  h igh  academic  achievers  (e .g . ,  Bong,  2001;  

P in t r ich  & De Groot ,  1990) .  I t  i s  a l so  be l ieved  tha t  when the  fa ther ’s  

educa t iona l  a t ta inment  i s  h igh ,  ch i ldren  are  more  l ike ly  to  recognize  the  

va lue  of  s tudying  and  therefore  to  increase  the  t ime they  spend doing  i t .  

When cons ider ing  research  tha t  has  repor ted  a  dec l ine  in  ch i ldren’s  

mot iva t ion  to  s tudy  dur ing  the  per iod  f rom e lementary  school  to  junior  h igh 

school  (e .g . ,  Oie  & Fuj ie ,  2007) ,  i t  can  be  sa id  tha t  e ffec ts  demonst ra ted  by  

the  fa ther ’s  educat ional  a t ta inment  tend  to  mani fes t  themselves  once  the  

ch i ld  becomes  a  jun ior  h igh s tudent .   

In  addi t ion ,  in  th is  research  a  d i ffe rence  was  observed  be tween junior  h igh  

s tudents  and  e lementary  s tudents  in  te rms  of  the  e ffec ts  tha t  household  

income has  on  inves tment  ins ide  the  home.  I t  could  be  ex t rapola ted  tha t  

when the  ch i ld  becomes  a  junior  h igh  s tudent ,  the  parents  inves t  more  in  h is  

or  her  learn ing  wi th in  the  home than  when in  e lementary  school ,  such  as  

provid ing  each  chi ld  wi th  h is  or  her  own s tudy room (p lease  re fer  to  the  

Appendix) ;  g ranted ,  the  h igher  the  paren ts’ household  income,  the  more  they  

a re  ab le  to  pay  for  th i s  k ind  of  inves tment .  Natura l ly,  i t  may  be  conjec tured  
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tha t  i t  was  for  th is  reason  tha t  a  s igni f icant  re la t ionship  was  observed  

be tween  household  income and  inves tment  ins ide  the  home for  junior  h igh 

s tudents .   

S t i l l  o f  impor tance ,  wi th  regard  to  d i ffe rences  in  the  e ffec ts  tha t  

household  income had  on  chi ldren’s  academic  ab i l i ty,  a  l imi ta t ion  of  th i s  

research  could  en ta i l  the  problem involved  in  measur ing  inves tment  ins ide  

the  home.  When inves tment  ins ide  the  home was  measured  in  JCPS,  the  

measurement  i tems used  assessed  whether  the  home had  In terne t  access ,  

musica l  ins t ruments ,  a r t s ,  a  s tudy room,  or  a  s tudy  desk ,  as  wel l  as  the  

number  of  books  wi th in  the  home.  However,  i t  i s  poss ib le  to  imagine  a  

var ie ty  of  o ther  inves tments  in  resources  tha t  would  inf luence  ch i ldren’s  

academic  ab i l i ty.  For  example ,  perhaps  h igher  household  incomes  wi l l  

media te  purchases  of  i tems such  as  s tudy  re ference  books  and  

learn ing-re la ted  computer  sof tware  tha t  func t ion  to  improve  ch i ldren’s  

academic  ab i l i ty.  I t  can  be  assumed tha t  i f  parents  dec ide  to  buy  the i r  

ch i ldren  s tudy  re ference  books  and  learn ing-re la ted  sof tware  when  they  

become junior  h igh  s tudents ,  the  d i rec t  e ffec t  tha t  household  income wi l l  

have  on  ch i ldren’s  academic  ab i l i ty  wi l l  be  seen  only  for  junior  h igh  s tudents .  

However,  i t  i s  poss ib le  tha t  the  var iab les  the  au thors  were  requi red  to  use  in  

th is  research  were  not  ab le  to  fu l ly  capture  these  e ffec ts .   

Of  in te res t ,  the  resu l t s  of  th is  research  sugges t  tha t  the  e ffec ts  of  the  

var iab le  of  inves tment  outs ide  the  home ( re la t ing  to  money  spent  on   fees  

for  a f te r-school  ac t iv i t ies )  on  t ime spent  ac tua l ly  s tudying  i s  d i ffe rent  for  

jun ior  h igh s tudents  versus  e lementary  s tudents .  Then aga in ,  i t  can  be  

thought  tha t  a  problem exis t s  in  te rms  of  how t ime spent  s tudy ing  i s  

measured  in  JCPS.  In  JCPS,  the  t ime chi ldren  spend s tudying  outs ide  of  

school  inc ludes  t ime spent  a t  c ram schools  and  wi th  home tu tors .  At  

e lementary  schools ,  i t  i s  poss ib le  tha t  a f te r-school  ac t iv i t ies  a re  car r ied  out  

many t imes  for  an  inexpens ive ,  one- t ime payment ,  such  as  lessons  in  us ing  

the  Japanese  abacus ;  in  cont ras t ,  a t  jun ior  h igh  schools ,  a f te r-school  

ac t iv i t ies  a re  car r ied  out  a  smal l  number  of  t imes  wi th  a  h igh one- t ime fee ,  

such  as  for  c ram schools  and  home tu tors .  Hence ,  i f  in  th i s  way  the  na ture  of  

the  s tudy-re la ted  af te r-school  ac t iv i t ies  tha t  e lementary  and  junior  h igh  

s tudents  engage  in  a re  d i ffe rent ,  i t  can be  cons idered  tha t  a t  e lementary  

schools ,  the  amount  spen t  on  af te r-school  ac t iv i t ies  wi l l  have  a  major  
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in f luence  on  the  amount  of  t ime  the  ch i ld  spends  s tudying  outs ide  of  

school—but  tha t  a t  jun ior-h igh  schools ,  th i s  in f luence  wi l l  be  d iminished .   

 

Sect ion 6 The Limitat ions of  This Research and Prospects for the 

Future 

 
Firs t ,  s ince  in  th is  research  there  were  no  longi tudina l  da ta  f rom an  

ident ica l  sample ,  i t  i s  no t  poss ib le  to  pred ic t  the  causa l  re la t ionships  

be tween the  var iab les  us ing  the  t iming  of  the  observa t ions .  Of  course ,  the  

models  were  cons t ruc ted  for  var iables  for  which  i t  i s  d i ff icu l t  to  envisage ,  

e i ther  prac t ica l ly  or  theore t ica l ly,  a  reverse  causa l i ty,  such  as  for  parents ’ 

educa t iona l  a t ta inment  and  household  income,  or  household  income and  

inves tment  in  educa t ion .  I t  i s  no t  poss ib le  to  inves t iga te  whether  reverse  

causa l i ty  ex is ted  be tween the  var iab les  of  academic  ab i l i ty  and  homework;  

ra ther,  i t  i s  feas ib le  to  pro jec t  tha t  “ the  h igher  the  ab i l i t i es  of  the  learner,  the  

more  homework  tha t  the  teacher  i s  ab le  to  g ive .”  In  previous  research ,  i t  was  

repor ted  tha t  the  more  the  learners  demonst ra ted  se l f -e ff icacy  (which  i s  an  

a t t i tude of  “ I  wi l l  s t r ive  to  achieve  be t te r  resu l t s”) ,  the  more  ac t ive ly  they  

engaged  in  learn ing  ac t iv i t ies  (e .g . ,  P in t r ich  & De Groot ,  1990) .  This  f ind ing  

sugges ts  tha t  the  be t te r  the  s tudy  resu l t s  achieved  by  the  learners ,  the  h igher  

the i r  se l f -e ff icacy  toward  learn ing;  as  a  resu l t ,  they  spend more  t ime 

s tudying  on  a  da i ly  bas is .  Also  of  note ,  for  the  same reason ,  we  were  unable  

to  f ind  a  c lear  answer  to  the  ques t ion  of  whether  the  d i ffe rences  be tween 

e lementary  and  junior  h igh  s tudents  tha t  were  observed  in  th is  research  were  

due  to  changes  in  the  inf luence  tha t  fami ly  background had on  s tudents  for  

each  academic  year,  o r  whether  they  or ig ina ted  f rom di fferences  be tween the  

s imple  samples .  

Fur ther,  when  cons ider ing  the  t rade-off  be tween  the  number  of  s ib l ings  

and  inves tment  in  educa t ion  (e .g . ,  Hanushek,  1992) ,  and  a l so  the  d i ffe rences  

in  pr ice  leve ls  be tween reg ions  (Minis t ry  of  F inance ,  2011) ,  i t  i s  poss ib le  

tha t  the  re la t ionships  be tween the  var iab les  might  be  d i ffe rent  than  those  

found in  th i s  research ,  depending  on  the  number  of  s ib l ings  and  the  reg ion  in  

which  they  l ive .   We be l ieve  tha t  these  poin ts  should  be  cont inuous ly  

surveyed v ia  JCPS and then  inves t iga ted  a t  the  poin t  where  a  suff ic ien t  

amount  of  longi tudina l  da ta  has  been  accumula ted .   
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Also  key  to  th is  research ,  to  inves t iga te  the  e ffec ts  tha t  parents ’ 

educa t iona l  a t ta inment  and  income have  on  chi ldren’s  academic  ab i l i ty,  

ana lyses  were  conduc ted  on  inves tment  in  educa t ion  both  ins ide  and  outs ide  

the  home as  var iab les  media t ing  the  amount  of  t ime tha t  ch i ldren  spend 

s tudying .  Regre t tab ly,  the  da ta  acqui red  f rom the  ques t ions  cur ren t ly  used in  

the  JCPS ques t ions  on  these  var iab les  i s  fa r  f rom sa t i s fac tory  as  accura te  

measures  for  them.  For  example ,  in  JCPS,  the  es tab l i shment  of  a  home 

envi ronment  was  measured  v ia  such  var iab les  as  whether  the  home had  

In terne t  access ,  books ,  a  s tudy  room,  or  a  s tudy  desk .  From another  

v iewpoin t ,  in  addi t ion  to  these  var iables ,  i t  i s  poss ib le  to  envisage  many 

o ther  var iab les  tha t  wi l l  a ffec t  the  ch i ld’s  academic  ab i l i ty,  as  for  example  

the  parents  purchas ing computer  sof tware  for  learn ing.  Even  though  

household  income was  found to  have  a  d i rec t  in f luence  on  junior  h igh  

s tudents’ academic  ab i l i t i es ,  i t  could  be  a rgued  these  resu l t s  sugges t  tha t  

household  income may have affec ted chi ldren’s  academic  ab i l i ty  through 

inves tment  in  i tems o ther  than  those  cons idered  in  th is  research .  On th is  

poin t ,  research  in  the  fu ture  wi l l  need  to  be  conducted  whi le  measur ing  a  

range  of  var iab les  re la t ing  to  inves tment  in  educa t ion  o ther  than  those  used  

here in .   

Beyond what  was  previous ly  s ta ted ,  in  JCPS the  only  va lues  used to  

measure  inves tment  in  educat ion  outs ide  the  home were  the  amount  spent  on  

fees  for  a f te r-school  ac t iv i t ies .  However,  when us ing  these  types  of  

measurement  var iab les ,  the  inf luence  of  the  number  of  t imes  tha t  the  ch i ld  

engages  in  a f te r-school  ac t iv i t ies  per  week  cannot  be  separa ted  f rom 

monetary  amount  spent  on  a f te r-school  ac t iv i t ies .  As  a  resu l t ,  i t  i s  no t  

poss ib le  to  ascer ta in  whether  expensive  non-school  learn ing ,  such  as  

a t tend ing  c ram schools  or  s tudying  wi th home tu tors ,  i s  the  mos t  importan t  

fac tor,  o r  whether  i t  i s  be t te r  to  par t ic ipa te  in  many af te r-school  ac t iv i t ies ,  

even  i f  the  one- t ime tu i t ion  fee  i s  inexpens ive .  In  order  to  c la r i fy  the  reasons  

for  the  d i ffe rences  in  the  e ffec ts  demonst ra ted  by  inves tment  outs ide  the  

home,  in  fu ture  research  i t  would  be  necessary  to  separa te ly  measure  

spending  on learn ing  act iv i t ies  and  the  number  of  t imes  the  ch i ld  

par t ic ipa tes  in  these  l earn ing  ac t iv i t ies .   

Problems a lso  remain  wi th  the  method of  measur ing  the  t ime chi ldren  

spend  s tudying  ou ts ide  of  school .  In  JCPS,  the  t ime  spent  s tudying  in  
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af te r-school  ac t iv i t ies  re la t ing  to  s tudy,  such  as  c ram schools  and  home 

tu tors ,  i s  inc luded  in  t ime spent  s tudying  ou ts ide  of  school .  Converse ly,  the  

t ime chi ldren  spend s tudying  independent ly  a t  schools  outs ide  of  c lass room 

t ime i s  no t  measured .  Researchers  such  as  Kar iya  (2001)  have  poin ted  out  

tha t  parents '  soc ia l  s ta tus  affec t s  ch i ldren’s  academic  ab i l i ty  through the  

amount  of  t ime they  spend s tudying  each  day,  but  even  so ,  in  order  to  

accura te ly  measure  the  amount  of  t ime ch i ldren  spend s tudying  o ther  than  in  

c lasses ,  i t  seems tha t  the  composi t ion  of  the  ques t ions  in  the  surveys  

inves t iga t ing  th is  var iab le  wi l l  have  to  be  recons idered .   

F ina l ly,  the  impor tance  of  the  qua l i ty  of  learn ing  needs  to  be  cons idered .  

When inves t iga t ing  ch i ldren’s  academic ab i l i t i es ,  i t  i s  necessary  to  th ink  

about  not  on ly  the  amount  of  t ime they  spend s tudy ing  each  day,  bu t  a l so  the  

qual i ty  of  the i r  s tudy.  In  educat ional  psychology,  a  body of  research  has  

been  accumula ted  on  “ learn ing  s t ra teg ies”  as  an  impor tan t  fac tor  in  

de te rmining  academic  ab i l i ty.  (A rev iew of  th i s  body  of  research  wi l l  inc lude  

Alexander,  Graham,  & Harr i s  (1998) ;  I to  (2009) ;  and Shinogaya (2012) . )  

Even wi th in  the  process  by  which  fami ly  background affec ts  ch i ldren’s  

academic  ab i l i ty,  i t  i s  poss ib le  tha t  parents  wi th  a  h igh  educat iona l  

a t ta inment  use  the i r  own exper iences  to  pass  on  to  the i r  ch i ldren  effec t ive  

learn ing s t ra teg ies .  Given  th i s ,  when inves t iga t ing  the  t ime a  ch i ld  spends  

s tudying  each  day,  the  focus  needs  to  be  p laced  not  jus t  on  measur ing  the  

quant i ta t ive  aspec t  o f  the  amount  of  t ime he  or  she  spends  s tudying ,  bu t  a l so  

the  qual i ta t ive  aspec ts ,  such  as  the  content  of  the  tex tbooks  used  or  the  

prec ise  technique  of  s tudy.  We be l ieve  tha t  th i s  should  enab le  the  process  by  

which  fami ly  background affec ts  ch i ldren’s  academic  ab i l i ty  to  be  observed  

in  more  de ta i l .   
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【 Appendix】  

 Father ’s  educat iona l  

background  
χ 2 (1 )

Mother ’s  educat i ona l  

background  
χ 2 (1 )

Univers i ty  

graduates  

Non-univers i ty  

graduates  

Univers i ty  

graduates

Non-univers i ty  

graduates  

E lementary  

s tudents  
94  109  0 .77  36  167  1 .16  

Jun ior  h igh  

s tudents  
73  116   26  163   

 

 

In ternet  

χ 2 (1 )

Pa int ings  

χ 2 (1 )

Mus ica l  

ins t ruments  
χ 2 (1 )

Have  
Have  

not  
Have

Have  

not  
Have

Have  

not  

E lementary  

s tudents  
168  35  0 .49  32  171  1 .40  139  64  3 .21  

Jun ior  h igh  

s tudents  
158  31   32  167   113  76   

 

 
No .  o f  books  

χ 2 (5 )  
0  ～ 10  ～ 50  ～ 100 ～ 300 300～

Elementary  

s tudents  
2  13  65  53  51  19  5 .21  

Jun ior  h igh  

s tudents  
6  9  67  43  40  24   

 

 
S tudy  room 

χ 2 (2 )
Study  desk  

χ 2 (2 )
have  no t  share have  have  no t share  have  

E lementary  

s tudents  
26  78  99  6 .65 * 17  4  182  2 .05  

Jun ior  h igh  

s tudents  
14  60  115   10  2  177   
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Homework  f requency  (day /week )  
χ 2 (3 )  

0  1～ 2  3～ 4  every  day

Elementary  

s tudents  
16  6  24  157  98 .91 * *  

Jun ior  h igh  

s tudents  
35  50  49  55   

 

 

 

 

Time  spent  s tudy ing  (hours /day )  
χ 2 (6 )  

0  0 .5  1  2  3  4  5  

E lementary  

s tudents  
26  44  72  33  19  9  0  22 .04 * *  

Jun ior  h igh  

s tudents  
19  42  38  55  22  9  6   

 

 

 
Resul t s  o f  the  pr inc ipa l  component  ana lys i s  f or  ques t i ons  on  

inves tment  ins ide  the  home  

 
pr inc ip le  component

Ⅰ  Ⅱ  

No .  o f  books  .733  - .259  

Have /don ’ t  have  pa in t ings  .635  - .250  

Have /don ’ t  have  mus i ca l  ins t ruments  .591  - .387  

Have /don ’ t  have  In ternet  access  .377  .222  

Have /don ’ t  have  a  s tud y  desk  .300  .762  

Have /don ’ t  have  a  s tud y  room .360  .737  
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