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Abstract	
  

This	
  paper	
  examines	
  the	
  degree	
  of	
  DIF	
  detected	
  on	
  an	
  English	
  language	
  proficiency	
  

assessment	
  and	
  the	
  extent	
  to	
  which	
  item	
  characteristics	
  may	
  be	
  identified	
  as	
  

sources	
  of	
  DIF	
  for	
  Vietnamese-­‐	
  and	
  Spanish-­‐speaking	
  students.	
  Logistic	
  regression	
  

was	
  used	
  to	
  determine	
  the	
  extent	
  of	
  DIF	
  for	
  each	
  item.	
  Of	
  the	
  45	
  items	
  individually	
  

analyzed,	
  27	
  items	
  were	
  flagged	
  for	
  evidence	
  of	
  containing	
  uniform	
  or	
  nonuniform	
  

DIF,	
  the	
  majority	
  of	
  which	
  favored	
  Vietnamese-­‐speaking	
  students.	
  Effect	
  sizes	
  

reflecting	
  the	
  magnitude	
  of	
  DIF	
  for	
  each	
  item	
  were	
  correlated	
  with	
  item	
  

characteristics	
  to	
  determine	
  the	
  extent	
  that	
  item	
  characteristics	
  could	
  explain	
  

variability	
  in	
  proficiency.	
  Both	
  multisyllabic	
  words	
  and	
  unique-­‐to-­‐English	
  sounds	
  

were	
  significantly	
  correlated	
  with	
  effect	
  size,	
  indicating	
  these	
  variables	
  may	
  

partially	
  explain	
  the	
  difference	
  in	
  item	
  proficiency	
  between	
  language	
  groups.	
  	
  

	
   Keywords:	
  differential	
  item	
  functioning,	
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Introduction	
  

In	
  the	
  United	
  States,	
  there	
  is	
  a	
  growing	
  population	
  of	
  English	
  language	
  

learner	
  (ELL)	
  students.	
  According	
  to	
  the	
  National	
  Clearinghouse	
  for	
  English	
  

Language	
  Acquisition	
  (2011),	
  during	
  the	
  2008-­‐2009	
  school	
  year	
  there	
  were	
  

approximately	
  5,346,673	
  ELL	
  students	
  enrolled	
  in	
  public	
  schools.	
  This	
  number	
  

represents	
  a	
  51%	
  increase	
  from	
  ten	
  years	
  prior.	
  As	
  a	
  result,	
  ELL	
  students	
  now	
  

account	
  for	
  roughly	
  10%	
  of	
  the	
  total	
  public	
  school	
  population	
  (Kopriva,	
  2008).	
  This	
  

population	
  is	
  linguistically	
  diverse,	
  speaking	
  over	
  400	
  different	
  languages,	
  with	
  the	
  

two	
  largest	
  language	
  groups	
  being	
  Spanish	
  and	
  Vietnamese	
  native	
  speakers	
  

(Kopriva,	
  2008).	
  	
  

When	
  the	
  Elementary	
  and	
  Secondary	
  Education	
  Act	
  was	
  reauthorized	
  in	
  

2001	
  (NCLB,	
  2001),	
  Title	
  III	
  of	
  the	
  legislation	
  included	
  provisions	
  to	
  ensure	
  the	
  

academic	
  success	
  of	
  ELL	
  students.	
  Specifically,	
  the	
  legislation	
  required	
  the	
  

development	
  and	
  assessment	
  of	
  standards	
  for	
  ELL	
  students	
  in	
  each	
  of	
  the	
  fifty	
  states	
  

(Kopriva,	
  2008).	
  Scores	
  obtained	
  from	
  these	
  assessments	
  are	
  used	
  to	
  determine	
  

student	
  placement	
  and	
  eventual	
  exit	
  from	
  ELL	
  programs,	
  in	
  addition	
  to	
  being	
  used	
  

to	
  monitor	
  yearly	
  progress	
  for	
  accountability	
  purposes;	
  therefore	
  it	
  is	
  essential	
  for	
  

the	
  assessments	
  to	
  be	
  valid	
  and	
  fair	
  measures	
  of	
  what	
  students	
  know	
  and	
  are	
  able	
  to	
  

do.	
  

One	
  way	
  to	
  evaluate	
  if	
  test	
  items	
  accurately	
  assess	
  subgroups	
  of	
  the	
  

population	
  is	
  to	
  examine	
  performance	
  on	
  individual	
  items.	
  Items	
  are	
  said	
  to	
  have	
  

differential	
  item	
  functioning	
  (DIF)	
  if	
  students	
  of	
  similar	
  overall	
  proficiency	
  are	
  more	
  

or	
  less	
  likely	
  to	
  correctly	
  respond	
  to	
  an	
  item	
  based	
  on	
  their	
  group	
  membership	
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(Scheuneman	
  &	
  Grima,	
  1997;	
  Angoff,	
  1993;	
  Mazor,	
  Kanjee,	
  &	
  Clauser,	
  1995).	
  If	
  items	
  

are	
  found	
  to	
  function	
  differentially	
  based	
  on	
  language	
  group,	
  it	
  may	
  mean	
  decisions	
  

regarding	
  student	
  proficiency	
  have	
  not	
  been	
  entirely	
  accurate,	
  thus	
  impacting	
  

student	
  placement	
  decisions,	
  exit	
  status,	
  and	
  even	
  school	
  funding.	
  

Literature	
  Review	
  

Differential	
  Item	
  Functioning	
  

The	
  practice	
  of	
  using	
  statistics	
  to	
  identify	
  items	
  that	
  function	
  differently	
  for	
  

subgroups	
  of	
  the	
  population	
  arose	
  from	
  issues	
  of	
  item	
  bias	
  in	
  the	
  1960’s,	
  in	
  which	
  

items	
  assessed	
  content	
  that	
  was	
  not	
  universally	
  known	
  by	
  all	
  cultural	
  subgroups	
  

(Angoff,	
  1993;	
  Cole,	
  1993).	
  Contrasted	
  with	
  identifying	
  bias,	
  differential	
  item	
  

functioning	
  became	
  a	
  method	
  that	
  was	
  used	
  to	
  explain	
  a	
  difference	
  in	
  item	
  

performance	
  that	
  was	
  statistical,	
  rather	
  than	
  social	
  (Angoff,	
  1993;	
  Sasaki,	
  1991;	
  

Dorans	
  &	
  Holland,	
  1993).	
  Since	
  that	
  time,	
  DIF	
  has	
  become	
  a	
  popular	
  method	
  for	
  

analyzing	
  differences	
  in	
  the	
  performance	
  of	
  ethnic,	
  language,	
  and	
  gender	
  groups.	
  	
  

Although	
  there	
  are	
  various	
  methods	
  for	
  analyzing	
  DIF,	
  each	
  includes	
  the	
  

same	
  component	
  parts.	
  A	
  variable	
  that	
  represents	
  the	
  construct	
  of	
  interest	
  serves	
  as	
  

a	
  measure	
  of	
  student	
  proficiency	
  (Angoff,	
  1993).	
  This	
  is	
  typically	
  the	
  total	
  score	
  of	
  

the	
  items	
  being	
  examined	
  for	
  DIF;	
  however,	
  some	
  studies	
  have	
  employed	
  the	
  use	
  of	
  

an	
  equated,	
  external	
  score	
  that	
  has	
  previously	
  been	
  found	
  to	
  be	
  free	
  of	
  DIF	
  as	
  the	
  

proficiency	
  variable	
  (Ferne	
  &	
  Rupp,	
  2007).	
  A	
  grouping	
  variable	
  is	
  also	
  included,	
  

which	
  typically	
  consists	
  of	
  two	
  groups,	
  a	
  focal	
  and	
  reference	
  group	
  (Swanson,	
  

Clauser,	
  Case,	
  Nungester,	
  &	
  Featherman,	
  2002).	
  Items	
  found	
  to	
  assess	
  the	
  groups	
  

differently	
  after	
  controlling	
  for	
  proficiency	
  are	
  flagged	
  as	
  containing	
  DIF.	
  Follow	
  up	
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analyses	
  are	
  then	
  conducted	
  to	
  determine	
  potential	
  underlying	
  causes	
  for	
  these	
  

differences	
  (Scheuneman	
  &	
  Grima,	
  1997).	
  	
  

Two	
  of	
  the	
  most	
  common	
  methods	
  for	
  detecting	
  DIF	
  are	
  the	
  logistic	
  

regression	
  and	
  Mantel-­‐Haenszel	
  methods	
  (Swaminathan	
  &	
  Rogers,	
  1990;	
  Rogers	
  &	
  

Swaminathan,	
  1993;	
  Mazor,	
  Kanjee,	
  	
  &	
  Clauser,	
  1995;	
  Hidalgo	
  &	
  López-­‐Pina,	
  2004;	
  

Dorans	
  &	
  Holland,	
  1993).	
  Comparative	
  studies	
  have	
  found	
  both	
  methods	
  to	
  be	
  of	
  

equivalent	
  power	
  when	
  detecting	
  uniform	
  DIF,	
  which	
  represents	
  a	
  level	
  of	
  DIF	
  that	
  

is	
  consistent	
  across	
  all	
  levels	
  of	
  proficiency	
  (Swaminathan	
  &	
  Rogers,	
  1990).	
  

However,	
  unlike	
  the	
  Mantel-­‐Haenszel	
  method,	
  logistic	
  regression	
  can	
  accommodate	
  

the	
  inclusion	
  of	
  an	
  interaction	
  term,	
  which	
  allows	
  for	
  detection	
  of	
  nonuniform	
  DIF,	
  

in	
  which	
  items	
  function	
  differently	
  as	
  a	
  result	
  of	
  the	
  interaction	
  between	
  proficiency	
  

and	
  group	
  membership	
  (Rogers	
  &	
  Swaminathan,	
  1993;	
  Hidalgo	
  &	
  López-­‐Pina,	
  

2004).	
  Thus,	
  logistic	
  regression	
  is	
  able	
  to	
  detect	
  disordinal	
  interactions,	
  in	
  which	
  the	
  

group	
  favored	
  to	
  correctly	
  respond	
  to	
  an	
  item	
  changes	
  depending	
  on	
  proficiency	
  

level.	
  The	
  Mantel-­‐Haenszel	
  method	
  is	
  insufficient	
  for	
  this	
  purpose	
  (Rogers	
  &	
  

Swaminathan,	
  1993).	
  	
  

DIF	
  Analyses	
  for	
  Language	
  Assessments	
  

	
   	
  A	
  limited	
  number	
  of	
  the	
  technical	
  manuals	
  created	
  for	
  state	
  accountability	
  

language	
  assessments	
  have	
  included	
  DIF	
  studies	
  comparing	
  language	
  groups.	
  One	
  

explanation	
  for	
  the	
  limited	
  number	
  of	
  DIF	
  studies	
  examining	
  proficiency	
  

assessments	
  is	
  the	
  necessity	
  for	
  large	
  sample	
  sizes,	
  with	
  many	
  statistical	
  methods	
  

requiring	
  at	
  least	
  200	
  observations	
  (Sasaki,	
  1991).	
  For	
  states	
  with	
  small	
  ELL	
  

populations,	
  the	
  number	
  of	
  students	
  assessed	
  within	
  each	
  language	
  group,	
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particularly	
  for	
  underrepresented	
  language	
  groups,	
  is	
  too	
  small	
  to	
  be	
  included	
  in	
  the	
  

analysis.	
  In	
  an	
  attempt	
  to	
  address	
  this	
  issue,	
  DIF	
  analyses	
  included	
  in	
  technical	
  

manuals	
  have	
  frequently	
  compared	
  the	
  largest	
  group,	
  native	
  Spanish	
  speakers,	
  with	
  

non-­‐Spanish	
  speakers,	
  rather	
  than	
  with	
  other	
  specific	
  language	
  groups	
  (MacGregor	
  

et	
  al.,	
  2010;	
  Kopriva,	
  2008;	
  Bowen,	
  2011;	
  Lara	
  et	
  al.,	
  2007;	
  Martiniello,	
  2007;	
  

Mahoney,	
  2008).	
  By	
  including	
  an	
  amalgam	
  of	
  languages	
  into	
  a	
  single	
  category,	
  

interpretation	
  of	
  results	
  for	
  individual	
  language	
  groups	
  can	
  be	
  difficult.	
  

DIF	
  studies	
  have	
  not	
  been	
  limited	
  to	
  examining	
  assessments	
  used	
  for	
  state	
  

accountability	
  purposes.	
  Additional	
  language	
  assessments	
  have	
  been	
  examined	
  for	
  

DIF	
  to	
  determine	
  how	
  items	
  perform	
  as	
  a	
  function	
  of	
  language.	
  One	
  such	
  study	
  

compared	
  the	
  performance	
  of	
  Chinese-­‐	
  and	
  Spanish-­‐speaking	
  test	
  takers	
  on	
  the	
  

English	
  as	
  a	
  Second	
  Language	
  Placement	
  Examination	
  (ATB	
  Test	
  Administration	
  

Manual,	
  2011).	
  DIF	
  was	
  detected	
  for	
  only	
  four	
  items	
  on	
  the	
  150-­‐item	
  assessment,	
  

each	
  favoring	
  Spanish-­‐speaking	
  students.	
  Following	
  a	
  visual	
  inspection	
  of	
  the	
  items,	
  

the	
  DIF	
  was	
  attributed	
  to	
  the	
  inclusion	
  of	
  Spanish-­‐English	
  cognates	
  on	
  all	
  four	
  items	
  

(Chen	
  &	
  Henning,	
  1985).	
  A	
  similar	
  study	
  analyzing	
  items	
  on	
  the	
  LanguEdge	
  

(LanguEdge	
  Courseware,	
  2002)	
  reading	
  comprehension	
  assessment	
  detected	
  DIF	
  

for	
  10	
  items	
  using	
  a	
  confirmatory	
  method.	
  It	
  was	
  concluded	
  that	
  the	
  items	
  measured	
  

multiple	
  constructs	
  and	
  thus	
  functioned	
  differently	
  for	
  Indo-­‐European	
  versus	
  non-­‐

Indo-­‐European	
  test	
  takers	
  (Jang	
  &	
  Roussos,	
  2009).	
  	
  

Many	
  DIF	
  analyses	
  of	
  language	
  assessments	
  have	
  extended	
  beyond	
  tests	
  of	
  

proficiency	
  in	
  English	
  to	
  examine	
  performance	
  in	
  other	
  second	
  languages	
  (Ferne	
  &	
  

Rupp,	
  2007).	
  In	
  one	
  particular	
  study,	
  differences	
  in	
  performance	
  were	
  found	
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between	
  Russian-­‐	
  and	
  Arabic-­‐speaking	
  examinees	
  on	
  a	
  Hebrew	
  proficiency	
  

assessment.	
  	
  Upon	
  further	
  examination	
  of	
  the	
  items,	
  it	
  was	
  determined	
  that	
  the	
  

presence	
  of	
  DIF	
  on	
  vocabulary	
  and	
  grammar	
  items	
  was	
  due	
  to	
  the	
  structural	
  

similarities	
  between	
  Arabic	
  and	
  Hebrew	
  as	
  well	
  as	
  the	
  inclusion	
  of	
  cognates	
  

(Allalouf	
  &	
  Abramzon,	
  2008).	
  For	
  a	
  comprehensive	
  review	
  of	
  the	
  literature	
  

pertaining	
  to	
  DIF	
  studies	
  on	
  language	
  assessments,	
  see	
  Ferne	
  &	
  Rupp,	
  2007.	
  

Identifying	
  Sources	
  of	
  DIF	
  

Perhaps	
  one	
  of	
  the	
  most	
  challenging	
  aspects	
  of	
  conducting	
  DIF	
  analyses	
  is	
  

identifying	
  the	
  precise	
  sources	
  of	
  DIF.	
  One	
  common	
  method	
  for	
  determining	
  sources	
  

of	
  DIF	
  on	
  language	
  assessments	
  has	
  been	
  to	
  have	
  content	
  experts	
  examine	
  items	
  

that	
  have	
  been	
  flagged	
  for	
  DIF	
  to	
  identify	
  shared	
  features	
  that	
  may	
  be	
  the	
  underlying	
  

cause	
  for	
  differences	
  in	
  student	
  response	
  patterns	
  (Lara	
  et	
  al.,	
  2007;	
  Kopriva,	
  2008;	
  

MacGregor	
  et	
  al.,	
  2010;	
  Colorado	
  Department	
  of	
  Education,	
  2010).	
  However,	
  this	
  

method	
  has	
  proven	
  largely	
  ineffective	
  due	
  to	
  the	
  difficulty	
  of	
  determining	
  

similarities	
  between	
  seemingly	
  discreet	
  items	
  that	
  may	
  favor	
  one	
  group	
  over	
  the	
  

other	
  (Linn,	
  1993;	
  Clauser,	
  Nungester,	
  &	
  Swaminathan,	
  1996;	
  Allalouf	
  &	
  Abramzon,	
  

2008;	
  Abbott,	
  2007).	
  If	
  specific	
  sources	
  of	
  DIF	
  can	
  be	
  identified,	
  the	
  validity	
  of	
  

language	
  assessments	
  will	
  improve,	
  thus	
  allowing	
  stakeholders	
  to	
  make	
  more	
  

accurate	
  decisions	
  regarding	
  student	
  proficiency.	
  	
  

One	
  way	
  to	
  more	
  reliably	
  identify	
  sources	
  of	
  DIF	
  is	
  to	
  use	
  statistical	
  methods	
  

to	
  examine	
  items	
  for	
  shared	
  characteristics	
  that	
  may	
  impact	
  student	
  performance.	
  

One	
  such	
  method	
  makes	
  use	
  of	
  effect	
  size	
  changes	
  that	
  result	
  from	
  the	
  inclusion	
  of	
  

the	
  group	
  and	
  interaction	
  term	
  in	
  a	
  logistic	
  regression.	
  These	
  effect	
  sizes	
  are	
  used	
  as	
  



IDENTIFYING	
  SOURCES	
  OF	
  DIFFERENTIAL	
  ITEM	
  FUNCTIONING	
   	
   	
   	
  

	
  

6	
  

outcomes	
  in	
  a	
  multiple	
  regression,	
  with	
  item	
  characteristics	
  included	
  as	
  predictors	
  

to	
  investigate	
  sources	
  of	
  DIF	
  (Zumbo,	
  1999;	
  Swanson,	
  et	
  al.,	
  2002).	
  

One	
  of	
  the	
  most	
  frequently	
  reported	
  effect	
  size	
  measures	
  for	
  logistic	
  

regression	
  is	
  the	
  Nagelkerke	
  pseudo	
  R2	
  (Zumbo,	
  1999).	
  The	
  Nagelkerke	
  pseudo	
  R2	
  

statistic	
  has	
  a	
  full	
  range	
  of	
  possible	
  values	
  from	
  zero	
  to	
  one,	
  and	
  as	
  such	
  is	
  

considered	
  an	
  improvement	
  upon	
  the	
  Cox	
  and	
  Snell	
  pseudo	
  R2	
  measure	
  of	
  effect	
  

size,	
  which	
  has	
  a	
  maximum	
  value	
  of	
  less	
  than	
  one	
  (Allen	
  &	
  Le,	
  2008).	
  However,	
  Peng,	
  

Lee,	
  and	
  Ingersoll	
  (2002)	
  warn	
  that	
  while	
  the	
  Nagelkerke	
  pseudo	
  R2	
  can	
  provide	
  

information	
  about	
  a	
  model’s	
  goodness-­‐of-­‐fit,	
  it	
  can	
  not	
  be	
  interpreted	
  in	
  the	
  same	
  

way	
  as	
  the	
  coefficient	
  of	
  determination	
  in	
  ordinary	
  least	
  squares	
  regression,	
  which	
  

is	
  used	
  to	
  explain	
  the	
  amount	
  of	
  variance	
  in	
  the	
  dependent	
  variable	
  that	
  is	
  

accounted	
  for	
  by	
  the	
  independent	
  variables.	
  Thus,	
  they	
  argue	
  that	
  it	
  should	
  be	
  

interpreted	
  with	
  caution	
  and	
  only	
  used	
  in	
  conjunction	
  with	
  other	
  indices	
  when	
  

determining	
  a	
  model’s	
  overall	
  fit.	
  

Item	
  Characteristics	
  by	
  Language	
  Group	
  

	
   In	
  order	
  to	
  attribute	
  DIF	
  to	
  a	
  specific	
  source,	
  item	
  characteristics	
  relevant	
  to	
  

the	
  reference	
  and	
  focal	
  groups	
  must	
  be	
  identified.	
  Transfer	
  theory	
  is	
  one	
  of	
  the	
  most	
  

widely	
  accepted	
  hypotheses	
  regarding	
  second	
  language	
  acquisition.	
  According	
  to	
  

this	
  theory,	
  linguistic	
  skills	
  obtained	
  in	
  the	
  first	
  language	
  transfer	
  when	
  learning	
  a	
  

second	
  language	
  (Gass,	
  1988).	
  Thus,	
  linguistic	
  skills	
  found	
  in	
  both	
  the	
  first	
  and	
  

second	
  language	
  may	
  be	
  acquired	
  more	
  readily,	
  while	
  skills	
  that	
  exist	
  only	
  in	
  the	
  

second	
  language	
  may	
  take	
  more	
  time	
  to	
  master.	
  Differences	
  in	
  language	
  transfer	
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between	
  Spanish	
  and	
  Vietnamese	
  speakers	
  may	
  explain	
  discrepancies	
  in	
  

performance	
  on	
  English	
  language	
  proficiency	
  assessments.	
  

One	
  major	
  difference	
  between	
  the	
  two	
  languages	
  is	
  that	
  Spanish	
  and	
  English	
  

share	
  cognates,	
  while	
  Vietnamese	
  and	
  English	
  do	
  not.	
  Cognates	
  are	
  words	
  that	
  are	
  

spelled	
  similarly	
  and	
  have	
  similar	
  meaning	
  across	
  multiple	
  languages	
  (Nagy,	
  Garcia,	
  

Durgunoglu,	
  &	
  Hancin-­‐Bhatt,	
  1993).	
  Spanish-­‐speaking	
  students	
  may	
  be	
  more	
  likely	
  

to	
  correctly	
  respond	
  to	
  an	
  item	
  due	
  to	
  the	
  roughly	
  15,000	
  cognates	
  shared	
  between	
  

English	
  and	
  Spanish,	
  many	
  of	
  which	
  are	
  spelled	
  almost	
  identically	
  (Nagy	
  et	
  al.,	
  1993;	
  

Cunningham	
  &	
  Graham,	
  2000).	
  Studies	
  have	
  found	
  Spanish-­‐speaking	
  students	
  are	
  

able	
  to	
  use	
  cognates	
  to	
  process	
  information	
  in	
  English	
  and	
  improve	
  their	
  

performance	
  on	
  vocabulary	
  and	
  comprehension	
  assessments	
  (Nagy	
  et	
  al.,	
  1993;	
  

Cunningham	
  &	
  Graham,	
  2000;	
  Chen,	
  Ramirez,	
  Luo,	
  Geva,	
  &	
  Ku,	
  2011;	
  Jang	
  &	
  

Roussos,	
  2009;	
  Chen	
  &	
  Henning,	
  1985).	
  However,	
  much	
  of	
  the	
  research	
  conducted	
  

on	
  the	
  use	
  of	
  cognates	
  has	
  examined	
  students	
  in	
  fourth	
  grade	
  and	
  above	
  since	
  

examinees	
  must	
  have	
  significant	
  vocabulary	
  knowledge	
  in	
  both	
  the	
  first	
  and	
  second	
  

language	
  in	
  order	
  to	
  recognize	
  the	
  words	
  as	
  cognates.	
  	
  

Another	
  major	
  difference	
  between	
  the	
  two	
  languages	
  is	
  in	
  how	
  Spanish	
  and	
  

Vietnamese	
  are	
  represented	
  phonetically	
  and	
  orthographically,	
  despite	
  both	
  having	
  

a	
  basis	
  in	
  Latin.	
  The	
  Spanish	
  alphabet	
  consists	
  of	
  thirty	
  letters,	
  including	
  the	
  twenty-­‐

six	
  letters	
  of	
  the	
  English	
  alphabet	
  and	
  four	
  unique	
  letters.	
  Spanish	
  only	
  contains	
  ten	
  

vowel	
  sounds,	
  as	
  opposed	
  to	
  the	
  twenty	
  vowel	
  sounds	
  found	
  in	
  the	
  English	
  language	
  

(Barlow,	
  2005;	
  Hegde	
  &	
  Pomaville,	
  2008;	
  Fashola,	
  Drum,	
  Mayer	
  &	
  Kang,	
  1996;	
  Coe,	
  

2001).	
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In	
  contrast,	
  the	
  Vietnamese	
  alphabet	
  consists	
  of	
  twenty-­‐nine	
  letters:	
  twenty-­‐

two	
  letters	
  similar	
  to	
  those	
  found	
  in	
  the	
  English	
  alphabet,	
  excluding	
  f,	
  j,	
  w,	
  and	
  z,	
  and	
  

seven	
  unique	
  letters.	
  Vietnamese	
  has	
  a	
  total	
  of	
  thirty-­‐five	
  different	
  vowel	
  sounds.	
  In	
  

addition,	
  Vietnamese	
  is	
  considered	
  a	
  monosyllabic	
  tone	
  language;	
  thus	
  the	
  majority	
  

of	
  words	
  are	
  single	
  syllable.	
  Furthermore,	
  the	
  syllabic	
  structure	
  of	
  words	
  governs	
  

which	
  consonants	
  may	
  occur	
  at	
  the	
  beginning	
  or	
  end	
  of	
  a	
  syllable	
  (Sato,	
  1984).	
  For	
  

example,	
  in	
  a	
  closed	
  syllable,	
  only	
  the	
  consonant	
  sounds	
  /p,	
  t,	
  k,	
  m,	
  n,	
  and	
  ng/	
  are	
  

found	
  in	
  the	
  final	
  position	
  (Tang,	
  2006).	
  Approximately	
  eighty	
  percent	
  of	
  

Vietnamese	
  words	
  end	
  with	
  a	
  consonant	
  (Sato,	
  1984).	
  	
  

	
  According	
  to	
  language	
  transfer	
  theory	
  (Gass,	
  1988),	
  letters,	
  sounds,	
  and	
  their	
  

subsequent	
  placement	
  within	
  words	
  are	
  more	
  readily	
  acquired	
  when	
  they	
  are	
  

shared	
  between	
  the	
  native	
  and	
  second	
  language.	
  Therefore,	
  unique	
  letters,	
  sounds,	
  

and	
  their	
  placement	
  within	
  words	
  that	
  are	
  only	
  found	
  in	
  English	
  may	
  prove	
  more	
  

challenging	
  for	
  ELL	
  students	
  to	
  master.	
  Depending	
  on	
  the	
  frequency	
  that	
  these	
  

unique	
  letters,	
  sounds,	
  and	
  placements	
  are	
  included	
  on	
  an	
  assessment,	
  students	
  in	
  

different	
  language	
  groups	
  may	
  perform	
  differently	
  on	
  items.	
  This	
  is	
  particularly	
  true	
  

if	
  shared	
  aspects	
  of	
  one	
  language	
  are	
  more	
  thoroughly	
  represented	
  than	
  the	
  other.	
  	
  

A	
  final	
  difference	
  between	
  the	
  two	
  languages	
  is	
  in	
  how	
  words	
  are	
  altered	
  to	
  

convey	
  meaning.	
  In	
  English	
  and	
  Spanish,	
  suffixes	
  are	
  added	
  to	
  a	
  root	
  word	
  to	
  modify	
  

meaning.	
  Many	
  of	
  these	
  suffixes	
  are	
  shared	
  between	
  the	
  two	
  languages	
  (Chen	
  et	
  al.,	
  

2011).	
  The	
  addition	
  of	
  suffixes	
  to	
  words	
  in	
  Spanish	
  also	
  signifies	
  that	
  multisyllabic	
  

words	
  are	
  not	
  an	
  unusual	
  occurrence.	
  As	
  was	
  previously	
  stated,	
  Vietnamese	
  is	
  a	
  

monosyllabic	
  tone	
  language,	
  and	
  as	
  such	
  word	
  meaning	
  is	
  altered	
  by	
  six	
  tones,	
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rather	
  than	
  suffixes	
  (Sato,	
  1984;	
  Tang,	
  2006).	
  As	
  a	
  result,	
  Spanish-­‐speaking	
  students	
  

may	
  be	
  more	
  likely	
  than	
  Vietnamese-­‐speaking	
  students	
  to	
  correctly	
  respond	
  to	
  

items	
  that	
  include	
  suffixes,	
  as	
  well	
  as	
  multisyllabic	
  words.	
  

Method	
  

Test	
  Material	
  	
  

Each	
  year,	
  the	
  Kansas	
  English	
  Language	
  Proficiency	
  Assessment	
  (KELPA)	
  is	
  

administered	
  to	
  approximately	
  33,000	
  kindergarten	
  through	
  twelfth-­‐grade	
  ELL	
  

students	
  in	
  the	
  state	
  of	
  Kansas	
  who	
  have	
  been	
  identified	
  as	
  having	
  limited	
  English	
  

proficiency.	
  The	
  two	
  largest	
  language	
  groups	
  assessed	
  are	
  native	
  speakers	
  of	
  

Spanish	
  and	
  Vietnamese.	
  When	
  the	
  KELPA	
  was	
  administered	
  in	
  2009,	
  

approximately	
  27,000	
  students	
  (81%)	
  were	
  native	
  Spanish-­‐speakers	
  and	
  roughly	
  

1,100	
  (3%)	
  were	
  native	
  Vietnamese-­‐speakers	
  (Peyton,	
  Kingston,	
  Skorupski,	
  

Glasnapp,	
  &	
  Poggio,	
  2009).	
  

The	
  KELPA	
  is	
  administered	
  in	
  grade	
  level	
  band	
  assessments.	
  Test	
  forms	
  are	
  

consistent	
  within	
  each	
  grade	
  level	
  band.	
  The	
  bands	
  span	
  from	
  kindergarten	
  to	
  first	
  

grade,	
  second	
  to	
  third	
  grade,	
  fourth	
  to	
  fifth	
  grade,	
  sixth	
  to	
  eighth	
  grade,	
  and	
  ninth	
  to	
  

twelfth	
  grade.	
  As	
  grade	
  level	
  increases,	
  there	
  are	
  fewer	
  students	
  assessed,	
  and	
  also	
  

fewer	
  students	
  are	
  classified	
  in	
  the	
  Beginner	
  performance	
  category.	
  In	
  an	
  effort	
  to	
  

maximize	
  sample	
  size	
  while	
  obtaining	
  a	
  wide	
  spread	
  of	
  test	
  scores,	
  the	
  second	
  to	
  

third	
  grade	
  level	
  band	
  assessment	
  was	
  selected	
  for	
  this	
  study.	
  

All	
  grade	
  level	
  band	
  test	
  forms	
  consist	
  of	
  four	
  subsections	
  that	
  are	
  combined	
  

to	
  create	
  an	
  overall	
  composite	
  score:	
  reading,	
  writing,	
  listening,	
  and	
  speaking.	
  The	
  

reading	
  subsection	
  of	
  the	
  assessment	
  contains	
  the	
  most	
  items	
  and	
  is	
  self-­‐



IDENTIFYING	
  SOURCES	
  OF	
  DIFFERENTIAL	
  ITEM	
  FUNCTIONING	
   	
   	
   	
  

	
  

10	
  

administered.	
  As	
  a	
  result,	
  this	
  study	
  examines	
  items	
  included	
  in	
  the	
  reading	
  

subsection	
  of	
  form	
  A,	
  which	
  was	
  administered	
  in	
  2007,	
  2009,	
  and	
  2011	
  and	
  form	
  B,	
  

which	
  was	
  administered	
  in	
  2008,	
  and	
  2010.	
  This	
  approach	
  of	
  combining	
  two	
  

equated	
  forms	
  in	
  a	
  single	
  study	
  allows	
  for	
  a	
  larger	
  item	
  pool	
  and	
  subsequently	
  

increases	
  the	
  power	
  of	
  the	
  analysis.	
  Coefficient	
  alpha	
  was	
  calculated	
  for	
  form	
  A	
  

following	
  the	
  2007	
  administration	
  and	
  for	
  form	
  B	
  following	
  the	
  2008	
  

administration.	
  Table	
  1	
  includes	
  the	
  reliability	
  estimates	
  for	
  the	
  reading	
  subsection	
  

of	
  the	
  assessment	
  (Peyton	
  et	
  al.,	
  2009).	
  

	
  

Participants	
  

	
   The	
  participants	
  included	
  in	
  this	
  study	
  were	
  native	
  Spanish-­‐	
  and	
  Vietnamese-­‐

speaking	
  ELL	
  students.	
  The	
  students	
  all	
  took	
  the	
  second	
  and	
  third	
  grade	
  band	
  

assessment	
  between	
  2007	
  and	
  2011.	
  To	
  be	
  eligible	
  to	
  take	
  the	
  KELPA,	
  the	
  students	
  

had	
  to	
  be	
  classified	
  as	
  limited	
  English	
  proficient	
  at	
  the	
  time	
  of	
  administration.	
  Table	
  

2	
  includes	
  a	
  summary	
  of	
  descriptive	
  statistics	
  across	
  the	
  five	
  administrations.	
  The	
  

total	
  reflects	
  the	
  number	
  of	
  administrations,	
  rather	
  than	
  unique	
  students,	
  as	
  it	
  is	
  

possible	
  some	
  students	
  may	
  have	
  taken	
  the	
  assessment	
  twice:	
  once	
  as	
  a	
  second	
  

grade	
  student	
  on	
  one	
  form,	
  and	
  then	
  again	
  as	
  a	
  third	
  grade	
  student	
  on	
  the	
  second	
  

form.	
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Procedure	
  

Forms	
  A	
  and	
  B	
  were	
  compared	
  across	
  five	
  administrations	
  to	
  ensure	
  the	
  

items	
  remained	
  consistent.	
  One	
  item	
  included	
  on	
  form	
  A	
  was	
  eliminated	
  from	
  the	
  

analysis	
  due	
  to	
  the	
  replacement	
  of	
  one	
  of	
  the	
  distracters	
  prior	
  to	
  the	
  2011	
  

administration.	
  Additionally,	
  the	
  wording	
  for	
  two	
  items	
  was	
  altered	
  on	
  form	
  A	
  prior	
  

to	
  the	
  2011	
  administration;	
  the	
  stem	
  of	
  each	
  item	
  was	
  changed	
  from	
  “in	
  the	
  story”	
  to	
  

“in	
  the	
  passage.”	
  Additionally,	
  the	
  words	
  “or	
  passage”	
  were	
  added	
  to	
  one	
  item	
  

included	
  on	
  form	
  B	
  prior	
  to	
  the	
  2008	
  administration.	
  	
  Since	
  neither	
  of	
  these	
  changes	
  

were	
  large	
  revisions	
  nor	
  did	
  they	
  impact	
  any	
  of	
  the	
  answer	
  choices,	
  the	
  three	
  items	
  

were	
  included	
  in	
  the	
  DIF	
  analysis.	
  In	
  total,	
  forty-­‐five	
  items	
  were	
  examined:	
  twenty-­‐

two	
  items	
  from	
  form	
  A	
  and	
  twenty-­‐three	
  items	
  from	
  form	
  B.	
  	
  

The	
  researcher	
  examined	
  each	
  item	
  for	
  characteristics	
  that	
  may	
  impact	
  

either	
  language	
  group	
  in	
  a	
  positive	
  or	
  negative	
  manner.	
  Item	
  characteristics	
  

included	
  a	
  count	
  of	
  the	
  number	
  of	
  Spanish-­‐English	
  cognates,	
  multisyllabic	
  words,	
  

and	
  suffixes.	
  In	
  total,	
  thirty-­‐four	
  of	
  the	
  forty-­‐five	
  items,	
  or	
  76%,	
  contained	
  at	
  least	
  

one	
  Spanish-­‐English	
  cognate,	
  forty-­‐two	
  items	
  (93%)	
  contained	
  at	
  least	
  one	
  

multisyllabic	
  word,	
  and	
  forty-­‐four	
  items	
  (98%)	
  contained	
  at	
  least	
  one	
  suffix.	
  

Additionally,	
  each	
  item	
  was	
  analyzed	
  for	
  phonetic	
  and	
  orthographic	
  representations	
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unique	
  to	
  English	
  from	
  Vietnamese	
  or	
  Spanish	
  (see	
  Appendix	
  A).	
  The	
  number	
  of	
  

English	
  vowel	
  and	
  consonant	
  sounds	
  not	
  found	
  in	
  Vietnamese	
  or	
  Spanish	
  were	
  

counted	
  for	
  each	
  item	
  to	
  create	
  the	
  variables	
  Vietnamese_sounds	
  and	
  

Spanish_sounds	
  respectively.	
  Table	
  3	
  includes	
  descriptive	
  information	
  for	
  each	
  item	
  

characteristic	
  variable.	
  

	
  

Analyses	
  

Preliminary	
  analyses	
  were	
  conducted	
  to	
  examine	
  overall	
  performance	
  on	
  the	
  

reading	
  subtest	
  prior	
  to	
  examining	
  the	
  individual	
  items	
  for	
  DIF.	
  Table	
  4	
  includes	
  

means	
  and	
  standard	
  deviations	
  for	
  total	
  reading	
  score	
  by	
  language	
  group	
  for	
  forms	
  

A	
  and	
  B.	
  An	
  independent	
  samples	
  t	
  test	
  was	
  conducted	
  to	
  determine	
  if	
  language	
  

groups	
  had	
  significantly	
  different	
  total	
  reading	
  scores.	
  Equal	
  variance	
  was	
  not	
  

assumed,	
  t(1422.005)	
  =	
  14.900,	
  p	
  <	
  .001,	
  indicating	
  Vietnamese-­‐speaking	
  students	
  

had	
  significantly	
  higher	
  total	
  scores	
  than	
  Spanish-­‐speaking	
  students	
  on	
  the	
  reading	
  

subtest.	
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Logistic	
  regression	
  was	
  used	
  to	
  analyze	
  each	
  of	
  the	
  forty-­‐five	
  items	
  to	
  

determine	
  the	
  extent	
  of	
  differential	
  performance	
  due	
  to	
  language	
  group,	
  after	
  

accounting	
  for	
  proficiency.	
  The	
  logistic	
  regression	
  equation	
  for	
  each	
  item	
  included	
  a	
  

proficiency	
  variable	
  comprised	
  of	
  an	
  individual’s	
  total	
  score	
  on	
  the	
  reading	
  subtest	
  

of	
  the	
  KELPA,,	
  and	
  a	
  variable	
  that	
  indicated	
  group	
  membership,	
  coded	
  zero	
  for	
  

Vietnamese-­‐speaking	
  students	
  and	
  one	
  for	
  Spanish-­‐speaking	
  students.	
  An	
  

interaction	
  term	
  was	
  included	
  to	
  determine	
  the	
  extent	
  of	
  nonuniform	
  DIF	
  that	
  

existed	
  for	
  each	
  item.	
  Each	
  term	
  was	
  entered	
  hierarchically	
  into	
  the	
  equation,	
  and	
  

the	
  subsequent	
  change	
  in	
  the	
  Nagelkerke	
  pseudo	
  R2	
  measure	
  of	
  effect	
  size	
  was	
  

recorded.	
  Following	
  the	
  logistic	
  regression	
  analysis,	
  effect	
  sizes	
  obtained	
  from	
  

adding	
  in	
  the	
  group	
  and	
  interaction	
  terms	
  were	
  combined	
  to	
  form	
  a	
  total	
  effect	
  size	
  

variable.	
  Item	
  characteristics,	
  found	
  in	
  Table	
  3,	
  were	
  then	
  correlated	
  with	
  effect	
  size	
  

to	
  determine	
  if	
  a	
  relationship	
  existed.	
  Significantly	
  correlated	
  item	
  characteristics	
  

were	
  included	
  in	
  a	
  stepwise	
  multiple	
  regression	
  predicting	
  effect	
  size.	
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Results	
  

	
   Results	
  from	
  the	
  logistic	
  regression	
  analyses	
  indicated	
  that	
  for	
  23	
  of	
  the	
  45	
  

items	
  the	
  language	
  variable	
  had	
  a	
  statistically	
  significant	
  impact	
  after	
  controlling	
  for	
  

proficiency.	
  These	
  findings	
  indicate	
  that	
  just	
  over	
  half	
  the	
  items	
  on	
  the	
  reading	
  

subtest	
  function	
  differently	
  based	
  on	
  language	
  group	
  (see	
  Appendix	
  B	
  and	
  C).	
  Eleven	
  

of	
  the	
  items	
  flagged	
  for	
  DIF	
  favored	
  Spanish-­‐speaking	
  students,	
  while	
  twelve	
  items	
  

favored	
  Vietnamese-­‐speaking	
  students.	
  In	
  addition,	
  eleven	
  of	
  the	
  forty-­‐five	
  items	
  

contained	
  a	
  significant	
  interaction	
  term	
  after	
  controlling	
  for	
  proficiency	
  and	
  

language	
  group,	
  indicating	
  nonuniform	
  DIF	
  was	
  present.	
  The	
  combined	
  increase	
  in	
  

effect	
  size	
  after	
  controlling	
  for	
  proficiency	
  spanned	
  from	
  no	
  change	
  to	
  a	
  .003	
  

increase.	
  However,	
  these	
  marginal	
  increases	
  did	
  not	
  always	
  accurately	
  reflect	
  which	
  

items	
  contained	
  significant	
  language	
  and	
  interaction	
  terms.	
  	
  

	
   To	
  further	
  examine	
  the	
  nature	
  of	
  the	
  significant	
  interactions,	
  a	
  graph	
  was	
  

constructed	
  for	
  each	
  using	
  Microsoft	
  Excel	
  (see	
  Appendix	
  D).	
  Of	
  the	
  eleven	
  total	
  

items	
  containing	
  interactions	
  between	
  proficiency	
  and	
  language	
  group,	
  ten	
  were	
  

ordinal	
  interactions,	
  indicating	
  the	
  group	
  predicted	
  most	
  likely	
  to	
  respond	
  to	
  the	
  

item	
  correctly	
  remained	
  constant	
  across	
  all	
  levels	
  of	
  proficiency.	
  For	
  ten	
  of	
  the	
  

interactions,	
  Vietnamese-­‐speaking	
  students	
  were	
  predicted	
  to	
  be	
  more	
  likely	
  to	
  

respond	
  correctly	
  to	
  the	
  item.	
  One	
  item,	
  Item	
  5	
  on	
  Form	
  A,	
  contained	
  a	
  disordinal	
  

interaction,	
  in	
  which	
  the	
  group	
  predicted	
  to	
  most	
  likely	
  respond	
  to	
  the	
  item	
  

correctly	
  changed	
  from	
  Spanish-­‐speaking	
  at	
  the	
  low	
  end	
  of	
  the	
  proficiency	
  scale	
  to	
  

Vietnamese-­‐speaking	
  as	
  the	
  level	
  of	
  proficiency	
  increased.	
  However,	
  the	
  difference	
  

between	
  the	
  groups	
  at	
  the	
  low	
  end	
  was	
  miniscule.	
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The	
  interaction	
  graphs	
  revealed	
  that	
  for	
  ten	
  of	
  the	
  eleven	
  significant	
  

interactions,	
  even	
  high	
  performing	
  Spanish-­‐speaking	
  students	
  were	
  not	
  very	
  likely	
  

to	
  correctly	
  respond	
  to	
  the	
  item.	
  For	
  six	
  of	
  these	
  items,	
  the	
  probability	
  was	
  .5	
  or	
  less.	
  

Overall,	
  these	
  graphs	
  indicate	
  that	
  Vietnamese	
  students	
  become	
  increasingly	
  more	
  

likely	
  to	
  correctly	
  respond	
  to	
  an	
  item	
  as	
  proficiency	
  level	
  increases.	
  At	
  low	
  

proficiency	
  levels,	
  language	
  group	
  does	
  not	
  appear	
  to	
  have	
  a	
  very	
  large	
  impact,	
  

presumably	
  because	
  students	
  are	
  not	
  very	
  likely	
  to	
  correctly	
  respond	
  to	
  the	
  item	
  

regardless	
  of	
  their	
  native-­‐language	
  group.	
  

	
   To	
  determine	
  if	
  item	
  characteristics	
  contributed	
  to	
  the	
  underlying	
  DIF,	
  zero-­‐

order	
  correlations	
  were	
  obtained	
  between	
  effect	
  size	
  and	
  each	
  item	
  characteristic.	
  

The	
  results	
  are	
  displayed	
  in	
  Table	
  5.	
  Of	
  the	
  five	
  item	
  characteristics	
  examined,	
  only	
  

three	
  variables,	
  Spanish_sounds,	
  Vietnamese_sounds,	
  and	
  multisyllabic,	
  were	
  

significantly	
  correlated	
  with	
  effect	
  size.	
  These	
  three	
  variables	
  were	
  also	
  highly	
  

correlated	
  with	
  each	
  other.	
  As	
  a	
  result,	
  when	
  placed	
  in	
  a	
  stepwise	
  multiple	
  

regression,	
  only	
  Vietnamese_sounds	
  was	
  included	
  in	
  the	
  model	
  due	
  to	
  it	
  being	
  the	
  

variable	
  most	
  highly	
  correlated	
  with	
  effect	
  size,	
  R2	
  =	
  .160,	
  F(1,	
  43)	
  =	
  8.162,	
  p	
  =	
  .007.	
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Upon	
  revisiting	
  the	
  actual	
  items	
  flagged	
  for	
  DIF,	
  it	
  was	
  discovered	
  that	
  all	
  

three	
  rhyming	
  items	
  included	
  on	
  the	
  reading	
  subtest	
  (items	
  6	
  &	
  7	
  on	
  form	
  A,	
  and	
  

item	
  6	
  on	
  form	
  B)	
  favored	
  Vietnamese-­‐speaking	
  students.	
  This	
  may	
  be	
  due	
  to	
  the	
  

words	
  being	
  single-­‐syllable	
  words,	
  or	
  Vietnamese-­‐speaking	
  students	
  may	
  have	
  been	
  

able	
  to	
  detect	
  the	
  discrepancy	
  between	
  the	
  vowel	
  sounds	
  better	
  than	
  Spanish-­‐

speaking	
  students	
  due	
  to	
  the	
  differences	
  in	
  their	
  native	
  language.	
  However,	
  this	
  was	
  

the	
  only	
  similarity	
  evident	
  when	
  examining	
  items	
  flagged	
  for	
  DIF.	
  Additionally,	
  

distracter	
  analysis	
  was	
  conducted	
  comparing	
  percent	
  selected	
  by	
  language	
  group.	
  A	
  

pattern	
  was	
  not	
  evident	
  that	
  would	
  explain	
  why	
  one	
  language	
  group	
  was	
  more	
  likely	
  

to	
  correctly	
  respond	
  to	
  an	
  item.	
  	
  

	
   Since	
  only	
  one	
  variable	
  was	
  included	
  in	
  the	
  stepwise	
  multiple	
  regression,	
  a	
  

post	
  hoc	
  analysis	
  was	
  conducted	
  to	
  determine	
  if	
  the	
  same	
  item	
  characteristic	
  

variables	
  would	
  predict	
  the	
  occurrence	
  of	
  uniform	
  DIF,	
  rather	
  than	
  the	
  magnitude,	
  

using	
  a	
  logistic	
  regression	
  method.	
  	
  Items	
  containing	
  a	
  significant	
  language	
  term	
  

were	
  coded	
  as	
  one,	
  while	
  items	
  that	
  did	
  not	
  contain	
  a	
  significant	
  language	
  term	
  were	
  

coded	
  as	
  zero.	
  The	
  variables	
  Vietnamese_sounds,	
  Spanish_sounds,	
  and	
  Multisyllabic	
  

were	
  entered	
  in	
  a	
  logistic	
  regression	
  to	
  determine	
  how	
  well	
  item	
  characteristics	
  

predicted	
  the	
  occurrence	
  of	
  DIF	
  on	
  an	
  item.	
  The	
  model	
  was	
  statistically	
  significant,	
  

χ2	
  (1,	
  N	
  =	
  45)	
  =	
  15.011,	
  p	
  =	
  .002,	
  the	
  Nagelkerke	
  pseudo	
  R2	
  =	
  .378.	
  When	
  examining	
  

the	
  classification	
  rates,	
  the	
  Block	
  0	
  classification	
  table	
  placed	
  all	
  cases	
  in	
  the	
  no	
  DIF	
  

category,	
  achieving	
  an	
  overall	
  accuracy	
  of	
  51.1%.	
  This	
  indicates	
  the	
  model	
  with	
  no	
  

predictors	
  was	
  accurate	
  roughly	
  half	
  the	
  time.	
  The	
  inclusion	
  of	
  the	
  item	
  

characteristic	
  variables	
  resulted	
  in	
  a	
  more	
  accurate	
  classification	
  of	
  DIF	
  and	
  no	
  DIF,	
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with	
  an	
  overall	
  percentage	
  of	
  77.8.	
  Only	
  Vietnamese_sounds	
  was	
  a	
  significant	
  

predictor	
  of	
  DIF	
  status	
  (p	
  =	
  .009,	
  Exp(B)	
  =	
  .802).	
  Interestingly,	
  a	
  subsequent	
  model	
  

that	
  included	
  only	
  Vietnamese_sounds	
  and	
  Spanish_sounds	
  was	
  able	
  to	
  correctly	
  

predict	
  the	
  occurrence	
  of	
  uniform	
  DIF	
  82.2%	
  of	
  the	
  time,	
  with	
  both	
  Spanish_sounds	
  

(p	
  =	
  .047,	
  Exp(B)	
  =	
  1.169)	
  and	
  Vietnamese_sounds	
  (p	
  =	
  .009,	
  Exp(B)	
  =	
  .825)	
  

significantly	
  predicting	
  the	
  occurrence	
  of	
  uniform	
  DIF.	
  A	
  similar	
  analysis	
  predicting	
  

the	
  occurrence	
  of	
  nonuniform	
  DIF	
  revealed	
  that	
  none	
  of	
  the	
  three	
  item	
  

characteristics	
  was	
  a	
  significant	
  predictor.	
  These	
  findings	
  may	
  indicate	
  that	
  there	
  

are	
  separate	
  sources	
  that	
  contribute	
  to	
  the	
  occurrence	
  of	
  uniform	
  and	
  nonuniform	
  

DIF	
  on	
  English	
  language	
  proficiency	
  items.	
  	
  

Discussion	
  

The	
  present	
  study	
  advances	
  the	
  literature	
  in	
  that	
  five	
  years	
  of	
  data	
  across	
  

two	
  equated	
  test	
  forms	
  were	
  aggregated	
  in	
  order	
  to	
  assess	
  the	
  hypothesis	
  that	
  items	
  

on	
  an	
  English	
  language	
  proficiency	
  assessment	
  perform	
  differently	
  based	
  on	
  

language	
  group.	
  The	
  results	
  of	
  the	
  study	
  indicate	
  that	
  51%	
  of	
  the	
  items	
  were	
  found	
  

to	
  function	
  differently	
  when	
  comparing	
  native	
  Spanish-­‐	
  and	
  Vietnamese-­‐speaking	
  

students.	
  These	
  findings	
  reiterate	
  the	
  importance	
  of	
  conducting	
  DIF	
  studies	
  for	
  

English	
  language	
  proficiency	
  assessments,	
  particularly	
  when	
  the	
  results	
  have	
  a	
  

profound	
  impact	
  on	
  students,	
  teachers,	
  schools,	
  and	
  even	
  test	
  developers.	
  	
  

One	
  especially	
  interesting	
  finding	
  from	
  this	
  study	
  was	
  the	
  presence	
  of	
  

interaction	
  effects	
  on	
  24%	
  of	
  the	
  items.	
  One	
  possible	
  conclusion	
  is	
  these	
  flagged	
  

items	
  include	
  construct	
  irrelevant	
  variance.	
  This	
  may	
  be	
  particularly	
  true	
  for	
  

Spanish-­‐speaking	
  students,	
  since	
  even	
  the	
  high	
  performing	
  students	
  were	
  unlikely	
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to	
  answer	
  many	
  of	
  these	
  items	
  correctly.	
  The	
  inclusion	
  of	
  these	
  ten	
  items	
  that	
  were	
  

found	
  to	
  increasingly	
  favor	
  Vietnamese	
  students	
  makes	
  it	
  all	
  the	
  more	
  likely	
  for	
  high	
  

performing	
  Vietnamese-­‐speaking	
  students	
  to	
  be	
  correctly	
  labeled	
  as	
  “proficient”	
  

while	
  Spanish-­‐speaking	
  students	
  of	
  equivalent	
  proficiency	
  are	
  less	
  likely	
  to	
  be	
  

classified	
  as	
  such.	
  

This	
  study	
  also	
  evaluated	
  the	
  hypothesis	
  that	
  the	
  extent	
  of	
  DIF	
  detected	
  could	
  

be	
  attributed	
  to	
  characteristics	
  of	
  individual	
  items.	
  The	
  results	
  from	
  this	
  portion	
  of	
  

the	
  study	
  revealed	
  several	
  unexpected	
  outcomes.	
  First,	
  only	
  three	
  of	
  the	
  five	
  

characteristics	
  were	
  significantly	
  correlated	
  with	
  DIF	
  effect	
  size.	
  Additionally,	
  each	
  

of	
  the	
  three	
  correlations	
  was	
  negative.	
  However,	
  due	
  to	
  the	
  small	
  magnitude	
  of	
  DIF	
  

detected,	
  additional	
  research	
  is	
  necessary	
  in	
  this	
  area	
  to	
  determine	
  the	
  precise	
  

source	
  of	
  DIF	
  for	
  these	
  language	
  groups.	
  

Another	
  important	
  finding	
  of	
  the	
  present	
  study	
  concerns	
  the	
  two	
  variables	
  

that	
  were	
  not	
  significantly	
  correlated	
  with	
  effect	
  size:	
  cognates	
  and	
  suffixes.	
  

Previous	
  research	
  had	
  found	
  each	
  of	
  these	
  variables	
  to	
  significantly	
  impact	
  language	
  

groups;	
  however	
  the	
  current	
  study	
  indicates	
  when	
  sporadically	
  included	
  on	
  a	
  

second	
  and	
  third	
  grade	
  band	
  assessment,	
  cognates	
  and	
  suffixes	
  do	
  not	
  seem	
  to	
  

contribute	
  to	
  the	
  magnitude	
  of	
  DIF	
  for	
  these	
  language	
  groups.	
  This	
  is	
  an	
  especially	
  

important	
  finding	
  in	
  that	
  each	
  of	
  these	
  variables	
  was	
  anticipated	
  to	
  benefit	
  the	
  

Spanish-­‐speaking	
  group.	
  The	
  data	
  did	
  not	
  support	
  this	
  hypothesis,	
  especially	
  when	
  

considering	
  only	
  one	
  item	
  with	
  an	
  interaction	
  between	
  proficiency	
  and	
  language	
  

group	
  was	
  found	
  to	
  favor	
  Spanish-­‐speaking	
  students.	
  Future	
  research	
  may	
  be	
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needed	
  to	
  examine	
  additional	
  grade	
  bands	
  for	
  similar	
  findings,	
  especially	
  given	
  that	
  

the	
  magnitude	
  of	
  the	
  effect	
  size	
  was	
  so	
  small.	
  

A	
  final	
  important	
  implication	
  of	
  this	
  study	
  concerns	
  the	
  use	
  of	
  equivalent	
  

forms.	
  Despite	
  being	
  equated,	
  sixteen	
  of	
  the	
  twenty-­‐three	
  items	
  on	
  form	
  B	
  contained	
  

evidence	
  of	
  uniform	
  or	
  nonuniform	
  DIF	
  as	
  compared	
  to	
  only	
  eleven	
  items	
  on	
  form	
  A.	
  

Most	
  items	
  on	
  form	
  B	
  contained	
  either	
  uniform	
  or	
  nonuniform	
  DIF,	
  but	
  not	
  both,	
  as	
  

opposed	
  to	
  items	
  on	
  form	
  A	
  that	
  were	
  found	
  to	
  contain	
  significant	
  terms	
  for	
  

nonuniform	
  DIF	
  after	
  accounting	
  for	
  uniform	
  DIF.	
  This	
  evidence	
  reiterates	
  the	
  

importance	
  for	
  examining	
  items	
  for	
  DIF	
  when	
  using	
  multiple	
  test	
  forms	
  purporting	
  

to	
  measure	
  a	
  single	
  construct.	
  	
  	
  

There	
  were	
  several	
  limitations	
  to	
  this	
  study.	
  First,	
  after	
  controlling	
  for	
  

proficiency,	
  effect	
  sizes	
  did	
  not	
  dramatically	
  increase	
  as	
  a	
  result	
  of	
  including	
  the	
  

group	
  variable	
  or	
  the	
  interaction	
  term.	
  As	
  a	
  result,	
  the	
  follow-­‐up	
  correlations	
  and	
  

multiple	
  regression	
  analysis	
  contained	
  a	
  variable	
  that	
  lacked	
  variability.	
  In	
  addition,	
  

item	
  characteristics	
  were	
  all	
  positively	
  skewed.	
  Furthermore,	
  the	
  number	
  of	
  items	
  

included	
  in	
  the	
  analysis	
  was	
  small.	
  Future	
  research	
  in	
  this	
  area	
  would	
  benefit	
  from	
  

including	
  a	
  larger	
  item	
  pool	
  to	
  increase	
  the	
  power	
  of	
  follow-­‐up	
  analyses	
  when	
  

determining	
  the	
  sources	
  of	
  DIF.	
  

There	
  are	
  a	
  number	
  of	
  ways	
  to	
  expand	
  on	
  the	
  current	
  study	
  in	
  addition	
  to	
  

increasing	
  the	
  item	
  pool	
  and	
  examining	
  additional	
  grade	
  bands.	
  Items	
  analysis	
  could	
  

extend	
  beyond	
  the	
  reading	
  domain.	
  Impact	
  on	
  other	
  language	
  groups	
  could	
  be	
  

examined	
  to	
  determine	
  the	
  implications	
  of	
  analyzing	
  DIF	
  for	
  multiple	
  subgroups.	
  

Future	
  analyses	
  could	
  further	
  examine	
  the	
  impact	
  of	
  item	
  characteristics,	
  including	
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the	
  degree	
  of	
  vocabulary	
  difficulty	
  or	
  the	
  cognitive	
  complexity	
  of	
  the	
  items.	
  An	
  

external	
  proficiency	
  measure	
  or	
  scale	
  purification	
  method	
  could	
  be	
  used	
  to	
  

determine	
  if	
  DIF	
  detection	
  would	
  remain	
  the	
  same.	
  In	
  addition,	
  the	
  present	
  

literature	
  on	
  DIF	
  studies	
  contains	
  a	
  significant	
  number	
  of	
  articles	
  comparing	
  logistic	
  

regression	
  with	
  the	
  Mantel-­‐Haenszel	
  method;	
  however,	
  few	
  articles	
  compare	
  

logistic	
  regression	
  with	
  the	
  3-­‐parameter	
  item	
  response	
  theory	
  model.	
  Since	
  the	
  3-­‐

parameter	
  model	
  includes	
  both	
  a	
  lower	
  asymptote	
  and	
  discrimination	
  factor,	
  these	
  

variables	
  may	
  explain	
  some	
  of	
  the	
  DIF	
  that	
  was	
  detected	
  in	
  the	
  current	
  study	
  using	
  

logistic	
  regression.	
  

The	
  ultimate	
  goal	
  of	
  this	
  study	
  was	
  to	
  determine	
  the	
  extent	
  that	
  an	
  English	
  

language	
  proficiency	
  assessment	
  currently	
  in	
  use	
  validly	
  assessed	
  students	
  from	
  

two	
  language	
  groups	
  of	
  the	
  testing	
  population.	
  Now	
  that	
  items	
  have	
  been	
  

determined	
  to	
  contain	
  DIF,	
  proper	
  steps	
  may	
  be	
  taken	
  to	
  address	
  the	
  issue.	
  

Ultimately,	
  these	
  results	
  stand	
  to	
  improve	
  the	
  assessment	
  to	
  better	
  allow	
  

stakeholders	
  to	
  make	
  accurate	
  decisions	
  regarding	
  what	
  students	
  know	
  and	
  can	
  do.	
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Appendix	
  A	
  

English	
  Only	
  Orthographic	
  and	
  Phonetic	
  Representations	
  Included	
  in	
  the	
  Reading	
  

Section	
  of	
  the	
  KELPA	
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Appendix	
  B	
  

Form	
  A	
  Logistic	
  Regression	
  Results	
  	
  

0	
  =	
  Vietnamese	
  
1	
  =	
  Spanish	
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Appendix	
  C	
  

Form	
  B	
  Logistic	
  Regression	
  Results	
  

	
  
0	
  =	
  Vietnamese	
  
1	
  =	
  Spanish	
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Appendix	
  D	
  

Interaction	
  Graphs	
  

	
  

Figure	
  1:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  A	
  item	
  5.	
  	
  

	
  

	
  

	
  

Figure	
  2:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  A	
  item	
  6.	
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Figure	
  3:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  A	
  item	
  7.	
  

	
  

	
  

	
  

Figure	
  4:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  A	
  item	
  8.	
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Figure	
  5:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  A	
  item	
  23.	
  

	
  

	
  

Figure	
  6:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  6.	
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Figure	
  7:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  6.	
  

	
  

	
  

	
  

Figure	
  8:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  10.	
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Figure	
  9:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  11.	
  

	
  

	
  

Figure	
  10:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  

12.	
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Figure	
  11:	
  Graph	
  of	
  interaction	
  between	
  language	
  and	
  proficiency	
  for	
  form	
  B	
  item	
  

21.	
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