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In	
  support	
  of	
  a	
  summative	
  evaluation	
  of	
  SciGirls	
  Season	
  Three,	
  Multimedia	
  Research	
  developed
a	
  scale	
  to	
  assess	
  preteen	
  girls’	
  interest	
  in	
  nature	
  and	
  science.	
  	
  The	
  work	
  was	
  sponsored	
  by	
  Twin
Cities	
  Public	
  Television	
  under	
  National	
  Science	
  Foundation	
  Grant	
  No.	
  1323713.1	
  	
  	
  SciGirls	
  Season
Three	
  multimedia	
  focused	
  on	
  nature	
  topics	
  experienced	
  through	
  the	
  science	
  inquiry	
  protocols
of	
  citizen	
  science	
  projects.2	
  	
  As	
  part	
  of	
  a	
  suite	
  of	
  data	
  collection	
  instruments	
  for	
  the	
  evaluation
with	
  fifth-­‐grade	
  girls,3	
  Multimedia	
  Research	
  developed,	
  piloted,	
  validated	
  and	
  implemented	
  the
Girls’	
  Interest	
  in	
  Nature	
  and	
  Science	
  Scale	
  (GINSS):	
  	
  A	
  nine-­‐statement	
  Likert	
  scale	
  constructed	
  to
reveal	
  girls’	
  strength	
  of	
  interest	
  in	
  nature	
  and	
  science	
  activities.	
  	
  Researchers	
  are	
  encouraged	
  to
use	
  this	
  scale	
  to	
  extend	
  its	
  application;	
  please	
  let	
  us	
  know	
  how	
  you	
  use	
  the	
  scale.

Scale	
  Psychometrics

Inspired	
  by	
  an	
  early	
  draft	
  of	
  the	
  Cornell	
  Lab	
  of	
  Ornithology’s	
  DEVISE	
  project’s	
  Adult	
  Interest	
  in
Science	
  and	
  Nature	
  Scale	
  (now	
  just	
  Science	
  Scale4),	
  an	
  initial	
  item	
  pool	
  was	
  reviewed	
  by	
  SciGirls
staff	
  and	
  grant	
  advisors.	
  	
  In	
  a	
  pilot	
  study,	
  nine	
  statements	
  were	
  randomly	
  presented	
  as	
  part	
  of	
  a
larger	
  online	
  survey	
  to	
  a	
  total	
  sample	
  of	
  212	
  fifth-­‐grade	
  girls	
  from	
  nationally	
  distributed	
  classes
in	
  Sacramento,	
  CA;	
  Austin,	
  TX:	
  Bethlehem,	
  GA;	
  Miami,	
  FL;	
  Jacksonville,	
  FL;	
  Kenly,	
  NC,	
  and	
  Bryn
Mawr,	
  PA.	
  	
  Half	
  of	
  the	
  sample	
  were	
  10	
  	
  years	
  old	
  and	
  half	
  were	
  11	
  years	
  old.	
  	
  The	
  sample	
  was
homogeneous	
  in	
  age	
  and	
  gender	
  to	
  match	
  the	
  intended	
  SciGirls	
  summative	
  evaluation	
  sample.
The	
  participant	
  sample	
  was	
  ethnically	
  diverse	
  but	
  such	
  background	
  information	
  was	
  not
individually	
  recorded	
  for	
  the	
  pilot	
  study.

Descriptive	
  statistics.	
  The	
  statements	
  were	
  presented	
  in	
  random	
  order	
  for	
  each	
  respondent
with	
  five	
  response	
  categories:	
  strongly	
  disagree	
  (1),	
  disagree,	
  not	
  sure,	
  agree,	
  strongly	
  agree
(5).	
  	
  Table	
  1	
  presents	
  descriptive	
  statistics	
  for	
  the	
  scale	
  statements,	
  ordered	
  by	
  mean	
  rating.

Table	
  1.	
  Descriptive	
  Statistics

Items	
  in	
  GINSS Mean Median Std	
  Dev
1.	
  It’s	
  fun	
  to	
  do	
  science	
  activities 4.17 4 0.88
2.	
  It’s	
  fun	
  to	
  collect	
  things	
  from	
  outdoors 4.11 4 0.95
3.	
  I	
  like	
  to	
  hear	
  about	
  new	
  discoveries	
  in	
  science 3.96 4 0.99
4.	
  I	
  want	
  to	
  understand	
  how	
  things	
  in	
  nature	
  work 3.93 4 0.95
5.	
  I	
  like	
  to	
  identify	
  things	
  in	
  nature 3.76 4 1.06
6.	
  I	
  like	
  to	
  observe	
  birds,	
  butterflies,	
  bugs	
  or	
  other	
  things	
  in	
  nature 3.61 4 1.17
7.	
  I	
  enjoy	
  watching	
  nature	
  shows 3.50 4 1.16
8.	
  I	
  enjoy	
  reading	
  about	
  science 3.32 3 1.11
9.	
  I	
  like	
  talking	
  about	
  science	
  topics	
  with	
  others 3.20 3 1.16
Total	
  Scale 3.72 3.78 0.71
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Reliability.	
  	
  If	
  the	
  scale	
  statements	
  have	
  a	
  strong	
  relationship	
  to	
  the	
  intended	
  scale	
  construct	
  of
interest,	
  then	
  the	
  statements	
  will	
  have	
  a	
  strong	
  relationship	
  to	
  each	
  other.	
  	
  To	
  assess	
  the
homogeneity	
  of	
  items	
  within	
  the	
  scale,	
  the	
  most	
  commonly	
  used	
  statistic	
  for	
  internal
consistency	
  reliability	
  is	
  Cronbach’s	
  alpha;	
  whereas	
  ordinal	
  (polychoric)	
  alpha	
  is	
  more
appropriate	
  for	
  these	
  data	
  because	
  it	
  has	
  been	
  shown	
  to	
  estimate	
  reliability	
  more	
  accurately
for	
  Likert-­‐type	
  ordinal	
  (not	
  continuous)	
  response	
  formats.5

Polychoric	
  alpha	
  coefficients	
  are	
  presented	
  in	
  Table	
  2.	
  	
  The	
  total	
  scale	
  reliability	
  coefficient	
  is
.88.	
  	
  The	
  large	
  (>	
  .8)	
  individual	
  item	
  and	
  total	
  scale	
  coefficients	
  are	
  appropriate	
  for	
  research
purposes6	
  and	
  “very	
  good”	
  as	
  rated	
  by	
  DeVillis7.	
  	
  DeVillis	
  also	
  suggests	
  that	
  “a	
  scale	
  with	
  an
alpha	
  of	
  .85	
  is	
  probably	
  perfectly	
  adequate	
  for	
  use	
  in	
  a	
  study	
  comparing	
  groups	
  with	
  respect	
  to
the	
  construct	
  being	
  measured”	
  (p.	
  110).	
  	
  All	
  nine	
  statements	
  contribute	
  positively	
  to	
  scale
reliability	
  and	
  were	
  retained	
  in	
  the	
  scale	
  used	
  in	
  the	
  summative	
  evaluation.

Table	
  2.	
  Polychoric	
  Reliability
Items	
  in	
  GINSS Polychoric	
  reliability

if	
  item	
  dropped
1.	
  It’s	
  fun	
  to	
  do	
  science	
  activities 0.88
2.	
  It’s	
  fun	
  to	
  collect	
  things	
  from	
  outdoors 0.87
3.	
  I	
  like	
  to	
  hear	
  about	
  new	
  discoveries	
  in	
  science 0.87
4.	
  I	
  want	
  to	
  understand	
  how	
  things	
  in	
  nature	
  work 0.87
5.	
  I	
  like	
  to	
  identify	
  things	
  in	
  nature 0.87
6.	
  I	
  like	
  to	
  observe	
  birds,	
  butterflies,	
  bugs	
  or	
  other	
  things	
  in	
  nature 0.87
7.	
  I	
  enjoy	
  watching	
  nature	
  shows 0.87
8.	
  I	
  enjoy	
  reading	
  about	
  science 0.88
9.	
  I	
  like	
  talking	
  about	
  science	
  topics	
  with	
  others 0.88
Total	
  Scale 0.88

Exploratory	
  Factor	
  Analysis.	
  	
  Through	
  exploratory	
  factor	
  analysis,	
  the	
  goal	
  is	
  to	
  assess	
  how	
  well
the	
  scale	
  scores	
  of	
  the	
  pilot	
  girls	
  reflect	
  a	
  single	
  common	
  dimension	
  of	
  interest	
  in	
  nature	
  and
science	
  or	
  reflect	
  multiple	
  dimensions.	
  	
  It	
  was	
  determined	
  if	
  the	
  data	
  were	
  suitable	
  for	
  factor
analysis	
  by	
  looking	
  at	
  several	
  measures	
  of	
  sampling	
  adequacy:8	
  	
  KMO	
  (Kaiser-­‐Meyer-­‐Olkin)
index	
  equaled	
  a	
  “meritorious”	
  .86,	
  above	
  the	
  acceptable	
  value	
  of	
  .5;	
  Bartlett’s	
  test	
  was	
  highly
significant	
  (χ2	
  (212)	
  =	
  867.95,	
  p	
  <	
  .00001);	
  and	
  the	
  majority	
  of	
  inter-­‐item	
  correlations	
  were
greater	
  than	
  .3.	
  	
  Thus,	
  factor	
  analysis	
  was	
  appropriate	
  for	
  the	
  data	
  set.

The	
  exploratory	
  factor	
  analysis	
  utilized	
  the	
  software	
  FACTOR9	
  and	
  followed	
  tested
recommendations	
  for	
  the	
  most	
  appropriate	
  procedure	
  in	
  applied	
  research	
  to	
  examine
dimensionality	
  underlying	
  Likert-­‐scored	
  items.	
  	
  For	
  ordinal	
  scales,	
  parallel	
  analysis	
  using
minimum	
  rank	
  factor	
  analysis	
  and	
  polychoric	
  correlations	
  have	
  been	
  shown	
  to	
  outperform
other	
  analyses.10,11
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High	
  factor	
  loadings	
  on	
  each	
  item	
  in	
  a	
  one-­‐factor	
  model	
  were	
  produced	
  (Table	
  3).	
  Costello	
  and
Osborne12	
  recommend	
  that	
  “5	
  or	
  more	
  strongly	
  loading	
  items	
  (.50	
  or	
  better)	
  are	
  desirable	
  and
indicate	
  a	
  solid	
  factor”	
  (p.	
  5).	
  	
  The	
  proportion	
  of	
  common	
  variance	
  explained	
  by	
  the
unidimensional	
  model	
  is	
  70%.	
  	
  Parallel	
  analysis	
  also	
  advised	
  a	
  one-­‐factor	
  solution.	
  Thus,	
  the
scale	
  scores	
  reflect	
  a	
  single	
  common	
  dimension	
  of	
  interest	
  in	
  nature	
  and	
  science	
  for	
  fifth-­‐grade
girls.

Table	
  3.	
  	
  Factor	
  Loadings
Items	
  in	
  GINSS Factor	
  1	
  Loading
1.	
  It’s	
  fun	
  to	
  do	
  science	
  activities 0.60
2.	
  It’s	
  fun	
  to	
  collect	
  things	
  from	
  outdoors 0.73
3.	
  I	
  like	
  to	
  hear	
  about	
  new	
  discoveries	
  in	
  science 0.64
4.	
  I	
  want	
  to	
  understand	
  how	
  things	
  in	
  nature	
  work 0.70
5.	
  I	
  like	
  to	
  identify	
  things	
  in	
  nature 0.72
6.	
  I	
  like	
  to	
  observe	
  birds,	
  butterflies,	
  bugs	
  or	
  other	
  things	
  in	
  nature 0.74
7.	
  I	
  enjoy	
  watching	
  nature	
  shows 0.72
8.	
  I	
  enjoy	
  reading	
  about	
  science 0.64
9.	
  I	
  like	
  talking	
  about	
  science	
  topics	
  with	
  others 0.60

Scale	
  Application.	
  	
  Given	
  the	
  reliability	
  and	
  single	
  factor	
  results	
  of	
  the	
  pilot	
  study,	
  a	
  composite
score	
  of	
  the	
  GINSS	
  was	
  appropriate	
  to	
  use	
  in	
  the	
  summative	
  evaluation	
  of	
  SciGirls	
  Season
Three.	
  	
  The	
  evaluation	
  implemented	
  the	
  scale	
  in	
  an	
  online	
  survey	
  to	
  establish	
  the	
  equivalency
of	
  a	
  two	
  groups	
  (treatment,	
  control)	
  prior	
  to	
  an	
  intervention.	
  	
  For	
  the	
  evaluation	
  sample	
  of	
  98
fifth-­‐grade	
  girls,	
  high	
  scale	
  reliability	
  (polychoric	
  alpha	
  =	
  .87)	
  was	
  obtained.	
  	
  Scale	
  scores	
  did	
  not
differ	
  by	
  group,	
  by	
  age,	
  or	
  by	
  self-­‐reported	
  status	
  as	
  minority	
  (n	
  =	
  37)	
  or	
  non-­‐minority	
  (n	
  =	
  61).
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