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Abstract	

U.S.	students	in	different	ethnic	groups	have	very	different	average	scores	on	the	PISA	2012	

mathematics	and	reading	tests,	with	Blacks	and	Hispanics	showing	negative	gaps	relative	to	

White	students	and	Asians	showing	a	positive	gap.		I	investigate	whether	a	student’s	family	

characteristics	or	the	school	attended	can	explain	these	differences.		I	find	that	Hispanic	parents’	

low	average	education	explains	the	largest	share	of	the	Hispanic	achievement	gap.		In	contrast,	

most	of	the	larger	negative	gap	for	Blacks	and	the	positive	gap	for	Asians	cannot	be	explained	

by	family	characteristics	or	the	school	they	attend.		Attendance	at	“bad”	schools	explains	

relatively	little	of	the	negative	gaps,	but	Black	students’	mathematics	scores	are	substantially	

lower	when	they	compose	more	than	50%	of	the	class,	which	is	not	the	case	for	Hispanic	

students.		This	evidence	suggests	that	ethnic	group	culture	is	an	important	cause	of	Black	and	

Asian	student	achievement	gaps.			
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I. Introduction	

The	international	PISA	testing	program	evaluates	the	reading,	science,	and	mathematics	
literacy	of	15	year-old	students	in	over	60	countries.		The	test	scores	are	calibrated	to	maintain	
a	mean	of	500	and	a	standard	deviation	of	100	for	the	27	OECD	countries	that	participated	in	
PISA	2000	and	had	adequate	response	rates	[OECD,	2014].		The	U.S.	consistently	achieves	
scores	that	are	about	average	for	an	OECD	country,	while	East	Asian	countries	consistently	
score	much	higher.			As	a	consequence,	public	school	officials	and	teachers	in	the	U.S.	are	
routinely	criticized	by	politicians	for	U.S.	students’	failure	to	achieve	higher	scores	[Simon,	
2013].			

The	PISA	questionnaires	collect	extensive	information	about	each	student	that	can	be	
used	to	investigate	what	determines	students’	scores	on	these	tests.		The	standard	
questionnaires	do	not	collect	information	about	ethnic	characteristics,	but	the	U.S.	collects	this	
information	in	an	additional	question	when	it	implements	the	PISA	test.		This	information	can	
be	used	to	investigate	how	average	scores	for	U.S.	students	vary	by	major	ethnic	group	in	each	
subject.			The	ethnic	groups	available	for	self-declaration	are	White,	Black,	Hispanic,	and	Asian.		

Table	1	shows	the	average	scores	of	students	for	these	ethnic	groups	in	the	PISA	2009	
test	of	reading	literacy.		Black	and	Hispanic	students	scored	considerably	lower	than	White	
students,	while	Asian	students	scored	higher	on	this	test	[Fleischman,	Hopstock,	Pelczar,	and	
Shelley,	2011].		As	will	be	shown	later,	similar	differences	are	evident	in	the	PISA	2012	results.		

Table	1	
Average	Scores	of	U.S	Students	on	PISA	2009	Reading	Tests	

Overall	 White	 Black	 Hispanic	 Asian	

500	 525	 441	 466	 541	

			

The	White/Black	difference	in	PISA	2009	reading	scores	of	84	points	is	quite	substantial.				
The	White/Hispanic	difference	is	59	points,	which	is	lower	but	still	substantial.		Studies	in	
European	countries	have	found	that	students	typically	improve	their	scores	by	about	32	points	
in	each	additional	year	of	schooling	[Breton,	2015].		The	implication	is	that	15-year-old	Black	
U.S.	students	were	about	2.5	years	behind	their	White	counterparts	in	their	level	of	reading	
skills.		Hispanic	students	were	almost	two	years	behind	the	White	students.		Similar	patterns	in	
students’	average	scores	in	reading	literacy	for	Black	and	Hispanic	students	have	been	observed	
on	other	U.S.	tests	[Washington,	2001].					

Speculation	on	the	causes	of	the	Black	and	Hispanic	ethnic	achievement	gaps	have	
included	the	low	socioeconomic	characteristics	of	the	parents,	disadvantages	due	to	the	use	of	
less	grammatically-correct	language	in	these	communities,	parents’	lower	emphasis	on	teaching	
children	reading	skills,	lower	teacher	expectations	for	Black	and	Hispanic	students,	and	lower	



teacher	qualifications	and	adverse	peer	effects	in	schools	that	have	a	higher	share	of	Black	and	
Hispanic	students	[Washington,	2001,	Riegle-Crumb	and	Grodsky,	2010,	and	van	Ewijk	and	
Sleegers,	2010].			

Recently	researchers	have	begun	to	focus	on	the	influence	of	ethnic	group	culture	to	
explain	school	achievement.		After	controlling	for	numerous	other	differences,	Jerrim	[2015]	
concludes	that	the	consistently	higher	achievement	of	Asian	students	in	Australia	has	a	cultural	
basis.		Similarly,	Breton	and	Canavire-Bacarrez	[2017]	find	evidence	that	cultural	characteristics	
explain	a	substantial	portion	of	the	consistently	low	student	achievement	on	PISA	tests	in	Latin	
America	relative	to	Scandinavia.			

In	this	paper	I	examine	whether	differences	in	average	scores	in	mathematics	and	
reading	in	PISA	2012	in	four	ethnic/racial	groups	in	the	U.S.	can	be	explained	by	the	families’	
socioeconomic	characteristics	or	by	the	specific	schools	that	students	attend.		I	find	that	very	
little	of	the	achievement	gap	can	be	explained	by	attendance	at	particular	schools.		The	low	
socioeconomic	characteristics	of	their	families	explains	a	large	share	of	the	negative	ethnic	gap	
for	Hispanic	students,	but	most	of	the	negative	gap	for	African-American	students	and	the	
positive	gap	for	Asian	students	is	associated	with	their	membership	in	these	ethnic	groups,	
which	could	be	due	to	characteristics	of	these	groups’	cultures.			

A	substantial	share	of	the	gap	in	Black	student	achievement	is	due	to	the	very	low	male	
scores,	which	stand	out	as	being	much	lower	than	female	scores	in	this	ethnic	group	than	in	the	
others.		The	relationship	between	parental	education	and	student’s	PISA	scores	varies	across	
these	ethnic	groups,	further	indicating	that	(sub)cultural	differences	in	ethnic	groups	have	an	
effect	on	student	achievement.					

The	remainder	of	this	paper	is	structured	as	follows:		Section	II	presents	the	
methodology	used	in	the	study,	section	III	presents	the	results,	and	section	IV	concludes.		

II.	Methodology	Used	to	Evaluate	the	PISA	Results	

The	PISA	international	tests	have	been	developed	to	determine	the	level	of	students’	
skills	across	countries	and	to	analyze	what	determines	whether	students	successfully	acquire	
these	skills.			Since	students	acquire	their	skills	through	activities	at	home,	at	school,	outside	of	
school,	and	as	a	function	of	their	native	abilities,	it	is	difficult	to	ascertain	why	students	have	
higher	scores	in	some	ethnic	groups	than	in	others.			

Since	policy-makers	cannot	change	native	abilities	or	students’	family	and	cultural	
characteristics,	most	analyses	of	the	causes	of	student	test	scores	focus	on	the	effect	that	
school	characteristics	have	on	these	scores.		In	these	analyses	students’	personal	and	family	
characteristics	are	included	as	control	variables,	but	they	are	not	the	focus	of	the	analysis.			



In	this	analysis	I	focus	on	identifying	the	effect	of	family	characteristics,	schools,	and	the	
remaining	ethnic	gap	for	the	Black,	Hispanic,	and	Asian	U.S.	ethnic	groups	relative	to	White	and	
other	students	on	the	PISA	2012	test	scores	in	mathematics	and	reading.		Since	I	am	not	
interested	in	identifying	why	certain	schools	may	obtain	superior	results,	I	control	for	
differences	in	schools	by	including	all	of	them	as	separate	dummy	variables.			

Researchers	typically	assume	that	family	and	other	characteristics	affect	student	scores	
in	the	same	way	for	all	students	within	and	across	countries,	so	they	estimate	the	average	
effect	of	each	family	characteristic	on	each	student’s	score.		In	this	analysis	I	initially	follow	this	
approach	but	also	add	a	student’s	ethnic	group	as	an	additional	explanatory	variable.		The	
coefficient	on	the	ethnic	group	then	quantifies	the	gap	in	the	ethnic	group’s	average	score	
relative	to	the	base	group	not	explained	by	the	other	variables.				

As	additional	socioeconomic	and	school	characteristics	are	added	to	the	model,	the	
unexplained	ethnic	gap	shrinks	until	the	remaining	gap	is	due	specifically	to	membership	in	the	
ethnic	group.		This	gap	includes	the	effect	of	ethnic	group	culture	on	a	student’s	test	score.	

Subsequently,	I	estimate	the	effect	of	socioeconomic	and	other	characteristics	on	test	
scores	separately	by	ethnic	group	to	see	how	these	characteristics	affect	student	scores	across	
groups.		This	is	the	same	approach	used	in	Breton	and	Canavire-Bacarreza	[2017]	to	explain	the	
much	lower	test	scores	in	Latin	America	compared	to	Scandinavia.		The	results	from	the	ethnic-
group-specific	analysis	provide	more	disaggregated	information	about	how	socioeconomic	and	
other	characteristics	affect	student	scores	differently	in	different	ethnic	groups.			

In	the	model	a	student´s	test	score	(TS)	is	a	function	of	gender	(G),	the	student’s	family	
characteristics	(Xi),	the	student’s	ethnic	group	(Ej)	and	a	dummy	variable	for	each	school	(Sk):			

(1) TSj	=	α0	+	G	+	Σ	αj	Xi	+	Ej	+	Sk	+	εi	

The	characteristics	I	include	in	the	model	are	limited	by	the	information	collected	in	the	PISA	
questionnaires.		The	family	characteristics	are:		

• the	presence	of	the	mother	and	the	father	in	the	home,		
• the	educational	level	of	the	parents,	
• whether	the	student	arrived	in	the	U.S.	after	birth,		
• whether	the	mother	and	father	work	full-time,	and	
• the	number	of	books	in	the	home	

Each	parent’s	level	of	schooling	is	included	as	two	dummy	variables,	one	for	upper	secondary,	
and	one	for	university.			No	distinction	is	made	for	the	type	of	university	education	completed.		
The	effect	of	university	schooling	is	additive	to	the	effect	of	upper	secondary	schooling.		The	



number	of	books	in	the	home	are	included	in	PISA	in	six	categories:	(0-10,	11-25,	26-100,	101-
200,	201-500,	>500).		I	include	these	categories	as	dummy	variables.		I	exclude	0-10	books	as	
the	base	level.					

There	are	no	explicit	income	variables	or	proxies	for	income	variables	in	the	model.		
Unlike	some	of	the	other	international	test	programs,	the	PISA	data	on	family	characteristics	
are	collected	from	the	students,	not	from	the	parents,	so	they	do	not	include	income	data.		My	
hope	is	that	the	parents’	educational	characteristics,	presence	in	the	home,	and	working	status	
and	the	books	at	home	control	for	family	income.			

Any	effects	of	family	income	on	test	scores	not	explained	by	the	included	family	
characteristics	end	up	as	a	residual	effect	attributed	to	membership	in	the	ethnic	group.		The	
effect	of	other	excluded	characteristics	affecting	students	in	the	ethnic	group,	such	as	any	
effect	of	discrimination	on	family	income	or	any	difference	in	teacher	expectations	for	student	
achievement,	are	included	in	the	effect	of	membership	in	the	ethnic	group.		As	a	consequence,	
it	is	not	possible	to	attribute	the	unexplained	ethnic	differences	in	test	scores	solely	to	the	
group’s	(sub)cultural	characteristics.							

Since	PISA	does	not	provide	a	complete	test	to	every	student,	each	student’s	score	on	
the	complete	test	is	estimated	using	several	techniques,	which	yields	five	plausible	scores	for	
each	student	for	each	test.		For	most	students	these	scores	are	similar	but	not	identical.		In	my	
analysis	each	student’s	score	is	the	average	of	these	five	plausible	scores.			I	separately	analyze	
the	determinants	of	the	PISA	score	for	mathematics	and	reading.		I	do	not	analyze	the	science	
scores.			

The	U.S.	PISA	2012	data	contain	information	for	4,978	students,	including	2,553	white	
students,	641	black	students,	1,176	Hispanic	students,	and	227	Asian	students.		These	students	
attended	162	schools.		I	obtained	these	data	from	the	NCAES	web	site.		The	Asian	sample	is	
small,	so	estimates	of	the	effects	of	different	characteristics	in	this	group	are	not	as	statistically	
significant	as	in	the	other	groups.		The	sample	sizes	of	each	group	are	related	to	the	size	of	
these	groups	in	the	U.S.	population,	but	they	are	not	directly	proportional.		PISA	provides	
sample	weights	for	each	student’s	share	of	the	U.S.	population,	which	I	use	to	create	averages	
and	to	adjust	the	econometric	analysis,	so	in	theory	the	empirical	results	should	be	indicative	of	
the	effects	of	the	various	characteristics	in	the	overall	U.S.	student	population.			

III.	Empirical	Results	

Table	2	presents	the	results	for	the	mathematics	scores.		The	first	five	columns	show	the	
results	for	all	the	data,	while	the	last	four	show	the	results	for	each	ethnic	group.			Column	1	
shows	the	effect	of	gender	and	ethnic	group	only.		Column	2	shows	the	effects	when	family	
characteristics	are	added.		Column	3	adds	the	effect	of	books	at	home.		Column	4	adds	the	
effect	of	schools.		As	the	additional	explanatory	variables	are	added,	the	unexplained	



Table	2	
Effect	of	Family	and	Cultural	Characteristics	and	Schools	on	Mathematics	Test	Scores	

	 1	 2	 3	 4	 5	 6	 7	 8	 9	
Sample		 All	 All	 All	 All	 All	 White	 Black		 Hisp	 Asian	

Observations	 4978	 4978	 4978	 4978	 4978	 2553	 641	 1176	 227	
Fixed	Effects	 No	 No	 No	 Yes	 Yes	 No	 No	 No	 No	
Female	 -6.0*	

(2.3)	
-5.7*	
(2.2)	

-8.8*	
(2.1)	

-10.3*	
(2.0)	

-8.8*	
(2.1)	

-15.0*	
(2.9)	

9.8	
(5.6)	

-12.9*	
(4.3)	

-1.4	
(10.9)	

Mom	home	 	 28.7*	
(4.0)	

23.6*	
(3.8)	

22.5*	
(3.6)	

	 26.5*	
(5.9)	

22.3*	
(9.0)	

17.5*	
(7.7)	

19.8	
(22.1)	

Dad	home	 	 10.1*	
(2.7)	

6.4*	
(2.6)	

5.5	
(2.5)	

	 6.1	
(3.9)	

1.3	
(5.9)	

1.3	
(5.1)	

36.3	
(16.2)	

Mom_sec	 	 17.2*	
(3.6)	

7.9*	
(3.5)	

5.4	
(3.4)	

	 6.1	
(6.5)	

3.8	
(9.8)	

9.1	
(5.3)	

15.0	
(17.3)	

Mom_univ	 	 16.4*	
(2.7)	

9.8*	
(2.6)	

6.2	
(2.5)	

	 12.7*	
(3.3)	

-0.8	
(6.5)	

14.7	
(6.7)	

11.0	
(15.9)	

Dad_sec	 	 16.5*	
(3.2)	

14.0*	
(3.1)	

8.1*	
(3.0)	

	 22.3*	
(5.1)	

26.5*	
(7.8)	

5.0	
(5.2)	

-2.1	
(17.3)	

Dad_univ	 	 26.9*	
(2.8)	

19.7*	
(2.7)	

14.2*	
(2.7)	

	 22.9*	
(3.5)	

14.6	
(7.2)	

5.4	
(7.2)	

24.4	
(17.0)	

Mom	work	
full	time	

	 2.3	
(2.2)	

4.1	
(2.2)	

1.5	
(2.1)	

	 3.9	
(3.0)	

7.7	
(5.9)	

-0.3	
(4.4)	

29.0	
(11.4)	

Dad	work	
full	time		

	 6.0	
(2.7)	

5.4	
(2.6)	

5.5	
(2.5)	

	 -0.2	
(3.9)	

7.5	
(6.3)	

13.6*	
(5.1)	

4.9	
(12.7)	

Immigrant	 	 -11.3*	
(4.2)	

-7.9	
(4.1)	

-9.1	
(4.0)	

	 2.6	
(10.6)	

21.4	
(12.5)	

-9.2	
(5.6)	

-30.5	
(12.2)	

11-25	bks	 	 	 19.5*	
(3.3)	

13.7*	
(3.2)	

	 3.1	
(5.4)	

32.2*	
(7.6)	

27.1*	
(5.5)	

32.4	
(21.1)	

26-100	bks	 	 	 37.3*	
(3.0)	

28.1*	
(2.9)	

	 23.6*	
(4.7)	

44.6*	
(7.4)	

51.7*	
(5.7)	

44.9*	
(16.5)	

101-200	bks	 	 	 52.3*	
(3.7)	

38.3*	
(3.6)	

	 42.6*	
(5.4)	

45.9*	
(9.7)	

48.0*	
(8.3)	

60.1*	
(19.4)	

201-500	bks	 	 	 76.7*	
(4.1)	

63.7*	
(4.0)	

	 66.5*	
(5.6)	

64.8*	
(12.5)	

90.1*	
(10.4)	

78.7*	
(22.0)	

>500	bks	 	 	 57.6*	
(5.7)	

48.4*	
(5.5)	

	 44.4*	
(7.1)	

50.7	
(21.6)	

75.9*	
(18.4)	

20.8	
(34.8)	

Black	 -79.3*	
(3.6)	

-70.4*	
(3.5)	

-60.2*	
(3.4)	

-47.1*	
(3.8)	

-55.1*	
(4.0)	

	 	 	 	

Hispanic	 -44.8*	
(2.8)	

-21.8*	
(2.9)	

-13.8*	
(2.8)	

-11.7*	
(3.2)	

-27.5*	
(3.3)	

	 	 	 	

Asian	 49.5*	
(5.5)	

52.7*	
(5.3)	

51.7*	
(5.1)	

42.9*	
(5.3)	

37.9*	
(5.6)	

	 	 	 	

Constant	 502.8*	
(1.9)	

416.8*	
(4.9)	

403.0*	
(4.8)	

390.0*	
(12.9)	

442.9*	
(13.3)	

413.6*	
(8.4)	

329.4*	
(12.0)	

396.7*	
(8.9)	

422.7*	
(27.4)	

R2	 0.14	 0.24	 0.30	 0.40	 0.33	 0.19	 0.17	 0.18	 0.26	



differences	in	test	scores	due	to	membership	in	the	ethnic	group	become	smaller.			Column	5	
shows	the	effect	on	scores	of	gender	and	schools	alone.			

The	effect	of	Black,	Hispanic,	and	Asian	ethnic	group	membership	in	the	first	five	
columns	is	measured	relative	to	the	students	in	the	White,	multi-cultural,	and	other	groups.		As	
shown	in	column	1,	initially	the	Black	group	exhibits	an	unexplained	achievement	gap	in	
mathematics	of	79	points,	which	declines	to	70	and	then	60	points	as	family	characteristics	and	
books	at	home	are	added	to	the	model.			It	declines	to	47	points	when	the	schools	are	added.		
Implicitly	59%	of	the	Black	achievement	gap	cannot	be	explained	by	either	family	or	school	
characteristics.			

It	is	not	possible	to	determine	accurately	the	contribution	of	the	schools	to	the	Black	
achievement	gap.		All	of	the	characteristics	in	the	model	are	correlated,	so	the	estimated	effect	
of	each	characteristic	depends	on	the	other	variables	included	in	the	model.		It	is	possible	to	
bound	the	effect	of	the	schools	by	looking	at	the	changes	in	the	unexplained	ethnic	group	
effect	when	schools	are	added	either	first	or	last	to	the	model.		Column	5	shows	that	when	the	
schools	are	added	first,	the	unexplained	Black	gap	shrinks	by	24	points.		Columns	3	and	4	show	
that	when	schools	are	added	last,	they	reduce	the	unexplained	gap	by	13	points.		These	
estimates	indicate	that	the	particular	schools	attended	by	Black	students	explain	13-24	points	
of	the	79-point	ethnic	achievement	gap,	or	about	22%	of	the	gap.			

The	total	effect	of	attendance	at	a	particular	school	explains	relatively	little	of	the	Black	
achievement	gap,	and	this	effect	includes	any	adverse	peer	effects	from	attending	a	school	with	
a	large	share	of	Black	students.		So	the	adverse	effect	of	“bad”	teachers	on	Black	student	
achievement	is	implicitly	very	small.				

The	effect	of	the	low	socioeconomic	characteristics	of	Black	families	is	also	relatively	
small.	This	effect	is	somewhere	between	10	and	20	points,	since	the	effects	of	books	in	the	
home	may	include	cultural	effects.		The	clear	effect	of	low	socioeconomic	characteristics	is	only	
10	points,	or	13%	of	the	Black	achievement	gap.			In	trying	to	address	the	achievement	gap	in	
the	black	community,	the	conclusion	must	be	that	changing	the	conditions	in	the	community,	
including	parental	behavior	affecting	student	learning,	is	more	important	than	changing	
educational	practices	in	the	schools.	

Table	3	summarizes	these	effects	for	the	Black	ethnic	group	and	includes	the	same	
calculations	for	the	Hispanic	and	Asian	ethnic	groups.		The	results	show	that	the	importance	of	
the	different	characteristics	is	quite	different	in	these	other	groups.		Family	characteristics	
explain	a	much	larger	share	of	the	Hispanic	achievement	gap,	with	cultural	characteristics	
explaining	only	12	points.		There	is	also	less	clarity	about	the	size	of	the	family	effect,	since	it	is	
less	clearly	distinct	from	the	effect	of	the	schools	in	the	econometric	analysis.			The	implication	



of	the	Hispanic	analysis	is	that	the	ethnic	achievement	gap	in	this	group	may	be	in	large	part	a	
transitional	problem	that	will	diminish	as	Hispanic	parents	become	more	educated.					

The	distribution	of	effects	for	the	Asian	achievement	gap	is	also	quite	different.		In	this	
group	the	cultural	effect	explains	most	of	the	positive	gap.		Family	characteristics	have	a	small	
negative	effect,	but	they	are	overcome	by	the	positive	effect	of	the	schools	and	of	the	Asian	
culture.			Most	of	the	positive	achievement	gap	for	the	Asian	students	appears	to	be	due	to	the	
ethnic	group’s	cultural	characteristics.		These	results	are	consistent	with	Jerrim’s	findings	for	
Australia.					

Table	3	
Causes	of	Ethnic	Gaps	in	PISA	2012	Mathematics	Scores	

Ethnic	
Group	

Ethnic	Gap	 Family	
Characteristics	

Schools	 Culture	&	
Unexplained	

Culture	
Share	

Blacks	 -79	points	 -(8-19)	points	 -(13-24)	points	 -47	points	 59%	

Hispanics	 -45	points	 -(16-31)	points	 -(2-17)	points	 -12	points	 27%	

Asians	 +49.5	points	 -(2-5.5)	points	 +(9-12)	points	 +43	points	 87%	

	

If	ethnic	culture	affects	student	test	scores,	cultural	differences	are	likely	to	be	apparent	
in	differing	effects	of	family	characteristics	on	student	scores	in	each	group.			Columns	6	to	9	
show	the	estimates	of	the	model	for	each	of	the	four	ethnic	groups.			

There	are	substantial	differences	across	groups	in	the	effect	of	some	of	the	factors	on	
student’s	scores.		The	first	difference	is	in	the	effect	of	gender	on	mathematics	scores.		Females	
in	the	White	and	Hispanic	groups	score	lower	than	males	in	mathematics,	while	they	have	
similar	scores	in	the	Asian	group	and	higher	scores	in	the	Black	ethnic	group.			Since	Black	
scores	are	quite	low	overall,	the	implication	is	that	while	Black	females	have	relatively	low	
scores,	Black	males	have	even	lower	relative	scores	compared	to	other	ethnic	groups.			

The	next	major	difference	is	related	to	the	effect	of	the	mother’s	education	on	test	
scores.		In	most	groups	students	whose	mother	has	a	university	education	do	better	in	
mathematics.		This	is	not	true	in	the	Black	ethnic	group,	where	this	credential	appears	to	have	
no	effect.		This	result	is	surprising	and	could	be	due	to	misreporting	of	family	characteristics	by	
the	Black	students,	or	it	could	indicate	that	Black	mothers	relate	differently	to	their	children	
than	other	mothers	relative	to	their	schoolwork.		



The	next	major	difference	is	related	to	the	effect	of	the	father’s	education	on	test	
scores,	which	typically	has	a	large	positive	effect.		This	is	not	true	in	the	Hispanic	ethnic	group	
where	the	father’s	education	has	little	effect	on	student	scores.			

The	parents’	status	of	working	full-time	does	not	have	much	effect,	except	in	the	
Hispanic	group	and	Asian	groups.		In	the	Hispanic	group	when	the	father	has	full-time	work,	
student	scores	are	higher.		In	the	Asian	group	when	the	mother	has	full-time	work,	student	
scores	are	higher.				

Another	interesting	difference	is	the	effect	of	the	student	having	immigrated	to	the	U.S.	
For	Hispanics	and	Asians,	all	other	things	being	equal,	this	effect	is	negative,	while	for	Blacks	
the	effect	is	substantially	positive	(21	points).			This	result	is	consistent	with	an	interpretation	of	
the	data	to	indicate	that	the	Black	(sub)culture	in	the	U.S.	is	not	particularly	supportive	of	
academic	achievement,	so	immigrant	Black	students	have	substantially	greater	school	
achievement	than	domestic	Black	students.		

Table	4	presents	the	same	models	shown	in	Table	2	for	U.S.	scores	on	the	PISA	reading	
test.			These	results	differ	strongly	with	respect	to	the	effect	of	gender.		Females	perform	
substantially	better	in	reading	than	males	across	all	ethnic	groups,	which	the	opposite	of	the	
situation	with	respect	to	mathematics.			In	the	case	of	Black	students,	this	results	in	Black	
females	averaging	50	points	higher	in	reading	than	Black	males.			The	patterns	for	the	effects	of	
the	other	characteristics	on	reading	scores	across	ethnic	groups	are	quite	similar	to	their	effects	
on	mathematics’	scores.		The	absolute	unexplained	effect	(in	points)	of	membership	in	the	
Black	and	Hispanic	ethnic	groups	is	slightly	smaller	in	reading	than	in	mathematics,	while	the	
positive	unexplained	effect	of	membership	in	the	Asian	group	is	considerably	smaller	in	reading	
than	in	mathematics	(+20	points	vs.	+43	points).					

Table	5	shows	the	effect	of	each	major	factor	on	the	ethnic	achievement	gap	in	reading.			
Overall	the	negative	gap	attributed	to	culture	is	slightly	smaller	for	Blacks	and	Hispanics	than	in	
mathematics,	and	the	positive	gap	in	reading	is	only	half	as	large	as	in	mathematics	for	Asian	
students.		Again,	there	is	no	indication	that	schools	are	a	major	contributor	to	the	negative	
reading	gap	for	Blacks	and	Hispanics,	and	in	the	case	of	Asian	students,	the	schools	appear	to	
be	a	major	positive	contributor	to	student	scores	(20	points).			

The	similarity	in	the	findings	for	the	causes	of	ethnic	achievement	gaps	in	mathematics	
and	reading	skills	provides	assurance	that	the	findings	are	valid.		It	appears	that	that	the	ethnic	
group	subculture	gives	Asian	students	an	advantage	and	Black	students	a	disadvantage	in	
school	achievement.		In	the	case	of	Black	students,	the	effect	of	culture	and	any	adverse	
conditions	in	the	community	is	more	important	than	any	negative	effect	due	to	poor	schools.	

	



Table	4	
Effect	of	Family	and	Cultural	Characteristics	and	Schools	on	Reading	Test	Scores	

	 1	 2	 3	 4	 5	 6	 7	 8	 9	
Sample		 All	 All	 All	 All	 All	 White	 Black		 Hisp	 Asian	

Observations	 4978	 4978	 4978	 4978	 4978	 2553	 641	 1176	 227	
Fixed	Effects	 No	 No	 No	 Yes	 Yes	 No	 No	 No	 No	
Female	 29.6*	

(2.4)	
30.1*	
(2.2)	

26.7*	
(2.1)	

24.6*	
(2.0)	

26.1*	
(2.1)	

20.0*	
(2.9)	

49.7	
(6.2)	

20.3*	
(4.3)	

34.2	
(10.5)	

Mom	home	 	 22.5*	
(4.1)	

16.7*	
(3.9)	

15.9*	
(3.7)	

	 13.6*	
(6.0)	

9.6	
(10.5)	

10.9	
(7.7)	

3.7	
(21.3)	

Dad	home	 	 14.1*	
(2.8)	

10.3*	
(2.7)	

10.2*	
(2.5)	

	 8.0	
(4.0)	

8.2	
(6.5)	

4.3	
(5.2)	

36.4	
(15.6)	

Mom_sec	 	 15.8*	
(3.7)	

6.0	
(3.6)	

4.9	
(3.4)	

	 3.1	
(6.6)	

15.3	
(10.9)	

2.5	
(5.3)	

11.7	
(16.7)	

Mom_univ	 	 16.9*	
(2.8)	

10.1*	
(2.7)	

5.1	
(2.5)	

	 13.4*	
(3.4)	

0.2	
(7.2)	

11.1	
(6.8)	

23.2	
(15.4)	

Dad_sec	 	 23.7*	
(3.3)	

21.1*	
(3.2)	

13.1*	
(3.0)	

	 29.4*	
(5.2)	

31.0*	
(8.6)	

13.3	
(5.2)	

8.7	
(16.7)	

Dad_univ	 	 21.4*	
(3.9)	

14.8*	
(2.8)	

9.5*	
(2.7)	

	 19.5*	
(3.6)	

14.3	
(8.0)	

-3.7	
(7.3)	

8.8	
(16.4)	

Mom	work	
full	time	

	 3.3	
(2.3)	

4.9	
(2.2)	

3.3	
(2.1)	

	 2.4	
(3.1)	

11.0	
(6.5)	

0.6	
(4.4)	

29.0	
(11.0)	

Dad	work	
full	time		

	 7.4*	
(2.8)	

6.6	
(2.7)	

5.0	
(2.5)	

	 0.7	
(4.0)	

3.3	
(6.9)	

14.8*	
(5.1)	

5.4	
(12.2)	

Immigrant	 	 -12.4*	
(4.4)	

-8.9	
(4.2)	

-11.8	
(4.1)	

	 7.0	
(10.8)	

16.9	
(13.8)	

-12.0	
(5.7)	

-33.9*	
(11.8)	

11-25	bks	 	 	 23.7*	
(3.4)	

16.9*	
(3.2)	

	 5.4	
(5.5)	

44.9*	
(8.4)	

26.5*	
(5.6)	

33.3	
(20.4)	

26-100	bks	 	 	 40.7*	
(3.1)	

30.1*	
(3.0)	

	 24.6*	
(4.8)	

56.2*	
(8.2)	

53.1*	
(5.8)	

41.5*	
(15.9)	

101-200	bks	 	 	 61.2*	
(3.8)	

45.4*	
(3.7)	

	 49.1*	
(5.5)	

64.5*	
(10.8)	

53.7*	
(8.4)	

63.0*	
(18.7)	

201-500	bks	 	 	 75.2*	
(4.2)	

60.4*	
(4.0)	

	 62.4*	
(5.7)	

63.5*	
(13.9)	

94.4*	
(10.5)	

71.1*	
(21.2)	

>500	bks	 	 	 52.6*	
(5.8)	

41.7*	
(5.5)	

	 35.9*	
(7.3)	

57.7	
(24.0)	

56.0*	
(18.6)	

26.0	
(33.6)	

Black	 -69.3*	
(3.7)	

-59.0*	
(3.6)	

-48.7*	
(3.5)	

-43.9*	
(3.9)	

-52.1*	
(4.0)	

	 	 	 	

Hispanic	 -35.8*	
(2.8)	

-11.4*	
(3.0)	

-3.5*	
(2.9)	

-7.2*	
(3.3)	

-23.5*	
(3.3)	

	 	 	 	

Asian	 37.0*	
(5.6)	

41.7*	
(5.4)	

40.1*	
(5.2)	

20.0*	
(5.4)	

14.3*	
(5.6)	

	 	 	 	

Constant	 598.7*	
(1.9)	

410.1*	
(5.0)	

395.3*	
(5.0)	

382.1*	
(13.1)	

435.5*	
(13.4)	

417.3*	
(8.6)	

319.9*	
(13.3)	

406.3*	
(9.0)	

419.5*	
(26.4)	

R2	 0.12	 0.22	 0.29	 0.41	 0.34	 0.19	 0.28	 0.19	 0.30	



Table	5	
Causes	of	Ethnic	Gaps	in	PISA	2012	Reading	Scores	

Ethnic	
Group	

Ethnic	Gap	 Family	
Characteristics	

Schools	 Culture	&	
Unexplained	

Culture	
Share	

Blacks	 -69	points	 -(8-19)	points	 -(5-17)	points	 -44	points	 59%	

Hispanics	 -36	points	 -(17-33)	points	 -12	to	+4	points	 -7	points	 27%	

Asians	 +37	points	 -(3-6)	points	 +(20-23)	points	 +20	points	 87%	

	

The	models	do	not	account	for	how	the	share	of	students	from	each	ethnic	group	in	
class	affects	the	unexplained	achievement	gap	for	(all)	students	in	each	school.		Figure	1	shows	
the	school	effect	in	the	162	schools	in	the	data	set	as	a	function	of	the	share	of	Black	students	
in	the	class.		The	results	show	that	schools	are	more	likely	to	make	a	negative	contribution	to	
students’	scores	as	the	share	of	Black	students	in	the	class	increases.		A	student’s	expected	
score	declines	once	a	class	has	more	than	10%	black	students,	and	there	are	no	schools	with	a	
positive	effect	on	student	scores	that	have	a	Black	student	share	above	45%.		The	mean	effect	
of	a	high	share	of	black	students	(over	80%)	on	school	performance	is	-40	points.		

	

Figure	1	

School	Effect	on	Mathematics	Score	vs.	Share	of	Black	Students	in	the	Class	
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There	are	several	possible	explanations	for	this	situation,	which	means	that	a	student’s	
score	in	these	schools	is	worse	than	would	be	expected	given	his/her	gender	and	family	
characteristics.			Schools	with	a	high	share	of	Black	students	are	likely	to	be	in	communities	with	
a	high	black	share	in	the	population.		Although	I	control	for	certain	family	characteristics,	it	may	
be	that	other	adverse	family	characteristics	not	included	in	the	study	are	more	likely	in	
predominately	black	communities	and	are	adversely	affecting	student	achievement	in	their	
schools	(e.g.,	drug	trafficking).		It	is	also	possible	that	these	areas	have	community	
characteristics	(e.g.,	a	high	incidence	of	violence)	that	are	adversely	affecting	student	
achievement	in	the	school.		Alternatively,	it	may	be	that	a	relative	lack	of	support	in	the	black	
community	for	student	achievement	has	a	negative	effect	on	the	school	environment	that	
increases	as	the	share	of	Black	students	in	the	class	rises.		This	situation	could	be	exhibited	
through	an	adverse	peer	effect.			

Figure	2	shows	the	same	analysis	of	the	effect	of	a	rising	share	of	Hispanics	in	a	class	on	
the	school	effect	on	student	achievement.		A	rising	share	of	Hispanic	students	has	a	negative	
effect	on	school	performance	once	the	share	of	Hispanics	exceeds	15%.		In	this	ethnic	group,	
however,	the	adverse	effect	of	a	large	share	of	Hispanics	in	class	is	small,	only	about	-8	points	
for	classes	that	are	over	80%	Hispanic.									

	

Figure	2	

School	Effect	on	Mathematics	Score	vs.	Share	of	Hispanic	Students	in	the	Class	

	

-100

-80

-60

-40

-20

0

20

40

60

80

100

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Sc
ho

ol
	E
ff
ec
t	o

n	
PI
SA
	S
co
re
	(p

oi
nt
s)

Share	of	Hispanic	Students	 in	the	Class	



Table	6	provides	data	about	the	share	of	students’	parents	(according	to	them)	who	
have	completed	college	by	ethnic	group	to	further	identify	important	differences.			The	Asian	
group	stands	out	in	that	parents	on	average	are	more	educated	than	parents	in	the	White	
group.		The	Hispanic	group	stands	out	because	it	is	so	much	less	educated	than	any	other	ethnic	
group.			The	Black	group	stands	out	because	the	females	are	much	more	educated	than	the	
males.			The	much	lower	average	test	scores	of	males	relative	to	females	in	the	Black	ethnic	
group	is	consistent	with	males’	lower	rate	of	completion	of	a	college	education.				

Table	6	
Reported	Share	of	Parents	with	College	Education	by	Ethnic	Group	

	 White	 Black	 Hispanic	 Asian	
Mother	 .42	 .37	 .16	 .45	
Father	 .38	 .27	 .13	 .50	

	

Table	7	shows	the	number	of	books	at	home	for	students	whose	mother	has	a	college	
education	and	also	shows	the	share	of	fathers	at	home	for	these	mothers,	as	reported	by	the	
students.		White	and	Asian	homes	with	college-educated	mothers	have	similar	numbers	of	
books,	but	Black	and	Hispanic	homes	have	only	half	as	many.		There	are	several	possible	
interpretations	of	this	difference.		One	possibility	is	that	Black	and	Hispanic	culture	is	less	
oriented	toward	book-reading	that	White	and	Asian	culture.			For	Hispanics	this	explanation	is	
consistent	with	Breton	and	Canavire-Bacarreza’s	[2017]	findings	that	families	in	seven	Latin	
American	countries	have	unusually	low	levels	of	books	at	home	compared	to	other	countries	
with	similar	levels	of	education	and	GDP/capita.			

Table	7	
Books	at	Home	and	Fathers	at	Home	in	Families	with	a	College-educated	Mother	

	 White	 Black	 Hispanic	 Asian	
Number	of	Books	at	home	 190	 95	 100	 173	
Father	at	home	(share)	 .86	 .56	 .71	 .89	

	

Table	7	also	shows	that	Black	and	Hispanic	students	whose	mothers	have	a	college	
education	are	much	less	likely	to	have	a	father	living	at	home	than	White	and	Asian	students.			
As	a	consequence,	Black	and	Hispanic	families	are	likely	to	have	less	income,	so	the	lower	
number	of	books	at	home	could	be	a	measure	of	the	family’s	lower	level	of	income.					These	
two	sets	of	data	reinforce	the	observations	earlier	that	low	Black	and	Hispanic	test	scores	are	
due	in	part	to	the	poorer	socioeconomic	conditions	of	their	families.					

	



IV.	Conclusions	

Extensive	testing	of	U.S.	students	consistently	reveals	that	Black	and	Hispanic	students	
as	groups	score	lower	than	White	students	on	achievement	tests,	while	Asian	students	score	
higher.			In	this	study	I	replicate	these	findings	for	15-year-old	students	taking	the	PISA	2012	
tests	of	mathematics	and	reading	literacy.		I	then	investigate	whether	family	characteristics,	
schools,	or	a	residual	ethnic	gap	explain	these	differences	in	student	achievement.					

I	find	that	family	characteristics	and	schools	cannot	explain	the	high	negative	
achievement	gap	for	Black	students	and	the	high	positive	gap	for	Asian	students.		In	contrast,	
these	differences	do	explain	most	of	the	negative	gap	for	Hispanic	students.		I	also	find	that	a	
high	share	of	Black	students	in	a	school	generally	is	associated	with	an	additional	negative	
effect	on	student	achievement	beyond	that	explained	by	their	family	characteristics.		Schools	
with	a	Black	share	of	students	over	80%	in	class	on	average	have	a	negative	effect	of	-40	points	
(for	all	students)	on	students’	mathematics	scores.		A	negative	effect	is	also	observed	in	schools	
with	a	high	share	of	Hispanic	students,	but	it	is	much	smaller	(-8	points).					

It	is	difficult	to	determine	from	the	data	why	there	is	such	a	large	unexplained	negative	
student	achievement	gap	for	Black	students	relative	to	other	ethnic	groups.		But	various	
elements	of	the	results	in	this	study	provide	evidence	that	the	culture	in	the	black	community	is	
not	as	supportive	of	school	achievement	as	the	culture	in	the	white	community,	while	the	
opposite	is	true	in	the	Asian	community.				
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