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APPENDIX

Data Sample

We used the nationally representative U.S. Education Longitudinal Study of 2002 (ELS), which
surveyed 16,200 10" grade students in the 2002 base year of the study (totals rounded for restricted-
use data compliance. Our analytic sample was limited to participants who enrolled in postsecondary
institutions by 2006, two years after high school. Calibrated bootstrap replicate weights (ELS variables
2byp1-f2byp200) and panel survey weighting (ELS variable f2bywt) were used to adjust for the
stratified sample design and ensure national representativeness. Listwise deletion was used on
independent and dependent variables with missing data. With these sample restrictions, the final
sample size included 4,450 students. The methodology section of the manuscript (section 3.3) includes
additional details.

Variables

A comprehensive list of the variables used in the 2015 article are available in that article’s
supplementary materials.

The new analyses, Figures 1-5 and S2-S4, discussed in the text, used the following variables.
Dependent Variables: High School Science Pipeline, Major Retention, Declared Major

Science pipeline: We simplified the NCES-generated variable (fIrscpip) such that 1 =
Chemistry I or Physics I and below; 2 = Chemistry I and Physics I; and 3 = Chemistry II
and Physics IL
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Major retention: To assess whether students stayed in their intended major two years
after high school, we used NCES-generated variables f2b15 and f2major2. F2b15
reflected students' intended major, through their retrospective response (two years after
high school) to the question "When you began your post-secondary education, what field
of study did you think you were most likely to pursue?" F2major2 recorded students'
declared majors two years after high school, as designated below. /2515 categories and
f2major2 categories differed significantly from one another. In particular, one category
for f2b15 combined natural sciences and mathematics. We therefore collapsed all of the
categories for both f2b15 and m2major2 into two categories:

e "PEMC + Bio" (F2B15 categories engineering or engineering technology,
computer or information sciences, and natural sciences or mathematics; f2major2
categories biological and biomedical sciences, computer and information sciences
or support technology, engineering technologies and technicians, mathematics and
statistics, and physical sciences) and

e "All Other Majors."

Major retention was therefore coded as:

e 1 =PEMC and/or Biology major abstainers (All Other Majors > All Other
Majors);

e 2 =PEMC and/or Biology stayers (PEMC/Bio = PEMC/Bio);

e 3 =PEMC and/or Biology leavers (PEMC/Bio = All Other Majors); and

e 4 =PEMC and/or Biology newcomers (All Other Majors = PEMC/Bio).

Declared Major: We used ELS variables f2major2 to indicate major and /2522 to indicate whether a
major was declared. ELS major variables use the Classification of Instructional Program (CIP) 2-
digit coding scheme. Our categories reflect various National Center for Education Statistics reports
on what constitutes STEM and non-STEM majors (e.g., Ginder & Mason, 2011).

e 1 =Undeclared/Not in a Degree Program (f2b22 categories not in a degree program and not
yet declared);

e 2 =Non-STEM (f2major2 categories area, ethnic, cultural, and gender studies; visual and
performing arts; business, management, marketing, and related fields; communication,
journalism, and communication technology; construction trades; education, English language,
literature and letters; family, consumer, and human sciences; foreign languages, literature, and
linguistics; legal professions and studies; mechanical and repair technologies and technicians;
multi and interdisciplinary studies; parks, recreation, leisure and fitness studies; precision
production; personal and culinary services; philosophy, religion and theology; pubic
administration and social services; security and protective services; transportation and
materials moving; other; and liberal arts, sciences, general studies, and humanities.);

e 3 =PEMC (f2major2 categories computer/info sciences/support tech, engineering
technologies/technicians, mathematics and statistics, and physical sciences);

e 4 = Biological Sciences (f2major2 category biological and biomedical sciences);

e 5= Health Sciences (f2major2 category health professions/clinical sciences);

e 6= Social/Behavioral and Other Sciences (f2major2 categories agricultural/natural
resources/related, architecture and related services, science technologies/technicians,
psychology, social sciences). We combined Social/Behavioral and Other STEM sciences
because of small #'s in the Other STEM categories and an already complex multinomial
logistic model.
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Primary Independent Variables: Mathematics Ability Beliefs

With respect to the values of each of the ability beliefs studied, the general, verbal, 10" grade
mathematics, and 12" grade mathematics scales were all originally coded such that 1 indicated the
least agreement and 4 indicated the most agreement. The growth mindset measure, bys88a, had an
opposite coding structure. Thus, we reversed the growth mindset coding structure for our analysis,
such that each of the variables below ranged from 1 (strongly disagree) to 4 (strongly agree).

Because we were interested in the potential interaction of gender with these ability beliefs in their
effect on degree field of study, we created cross-product terms for each of the mathematics ability
beliefs that seemed influential in our prior study. Factor analysis was used to create the general,
verbal, 10" grade mathematics, and 12" grade mathematics scales. All variables loaded on each
factor with eigenvalues over 2.0. Finally, we generated the gender*perceived ability interaction
terms.

e Growth mindset used ELS variable bys88a. This variable measured participants’ agreement
with the following statement: “Most people can learn to be good at math.” The variable was
originally coded from 1 to 4 with 1 indicating higher agreement with the statement. We
reverse coded the variable to match the coding on the items that made up the perceived ability
under challenge measures, which were coded 1 to 4 with 4 indicating higher agreement with
the statement. This variable was then standardized to match the perceived ability under
challenge measures described below.”

The following scales measure perceived ability under challenge, in general, verbal, and
mathematics domains, and are derived from multiple items, described below. Scales were
estimated from the items by domain using factor analysis. All variables loaded on a single factor
with a minimum eigenvalue of 1.0. Stata 14’s factor analysis function automatically standardizes
the values such that the mean = 0 and SD = 1.

e The general scale used the following ELS variables: bys89e, bys89j, bys89o0, bys89s, and
bys89v. These variables measured participants’ agreement with the following statements in
the 10" grade:

“When I sit myself down to learn something really hard, I can learn it.”

“When studying, I keep working even if the material is difficult.”

“When studying, I try to work as hard as possible.”

“When studying, I try to do my best to acquire the knowledge and skills taught.”

“When studying, I put forth my best effort.”

e The verbal scale used the following ELS variables: bys89c, bys89f, and bys89m. These
variables measured participants’ agreement with the following statements in 10™ grade:

o “I’m certain I can understand the most difficult material presented in English texts.”

o “I’m confident I can understand the most complex material presented by my English
teacher.”

o “I’'m certain I can master the skills being taught in my English class.”

e The 10 grade mathematics scale used the following ELS variables: bys89b, bys891, and
bys89u. These variables measured participants’ agreement with the following statements in
10™ grade:

o “I’m certain I can understand the most difficult material presented in math texts.”

O O O O O
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o “I’m confident I can understand the most complex material presented by my math
teacher.”
o “I’m certain I can master the skills being taught in my math class.”
e The 12 grade mathematics scale used the following ELS variables: f1s18b, f1s18c, and
f1s18e. These variables measured participants’ agreement with the following statements in
12 grade:
o “I’m certain I can understand the most difficult material presented in math texts.”
o “I’m confident I can understand the most complex material presented by my math
teacher.”
“I’m certain I can master the skills being taught in my math class.”

Control Variables

We used the following control variables for the analysis: gender (f2sex), race/ethnicity (byrace r),
parents’ education (bypared), family income (hyincome), 10" grade standardized mathematics IRT-
score (bytxmirr), 10" grade standardized reading IRT-score (bytxrirr), highest science course taken
(fIrscpip), 10" grade GPA (f1ragp10), high school region (bycendiv), high school urbanicity
(byurban), and college selectivity (f3tzpsisic).

Analytic Models

The following models were used to conduct the analyses referenced in the 2015 article, which includes
more information on the variables were used in each step of the models. There is only one distinction
of note between the 2015 paper and our new analyses: the earlier paper measured 10" grade ability
with respect to performance on the most difficult verbal and mathematics ability test sections; the
present paper uses broader and commonly used mathematics and reading ability measures. Otherwise,
the variables are consistent. Full models are shown below, and correspond respectively to Tables 4-7
from the 2015 article, with the exception of this substitution in the mathematics and reading score
variables.! The figures generated in this analysis were based on the full model titled “Declared major
field (2006), (women= reference).”

Science pipeline (2004)
= Po + f1female + [,race/ethnicity + [zparented + [,faminc
+ [smathscore + fgreadingscore + [,GPA + [gHSregion
+ BoHSurbanicity + Biggenscale + pi,verbalscale + Bi,growth
+ Bizmathscale(10th)

Retention in intended major field (2006)
= Po + f1female + B,race/ethnicity + Bsparented + [,f aminc
+ Bsmathscore + fgreadingscore + [,GPA + PgSciencepipeline
+ P9HSregion + [ioHSurbanicity + f11genscale + Bi,verbalscale
+ Bi3growth + fi,mathscale(10th) + fismathscale(12th)
+ Piecollegeselectivity

Declared major field (2006), (men = reference)

! This minor change did not meaningfully effect the magnitude nor significance of study results,
when comparing models with prior and current measures.
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= By + f1female + B,race/ethnicity + Bsparented + [,faminc +
psmathscore + [greadingscore + [7,GPA + [gSciencepipeline +
PoHSTegion + LioHSurbanicity + f1,genscale + Bi,verbalscale +
Pizgrowth + fiymathscale(10th) + [ismathscale(12th) +
Bigcollegeselectivity

Declared major field (2006), (women = reference)
= By + fimale + frace/ethnicity + fzparented + f,faminc +
psmathscore + Lgreadingscore + [7,GPA + [gSciencepipeline +
PoHSTegion + LioHSurbanicity + f11genscale + Bi,verbalscale +
Pizgrowth + fi,mathscale(10th) + [ismathscale(12th) +
Bigcollegeselectivity

Declared major field (2006), with interactions
= By + fimale + frace/ethnicity + fzparented + f,faminc
+ [smathscore + fgreadingscore + [,GPA + [gSciencepipeline
+ BoHSregion + pioHSurbanicity + f,1genscale + [i,verbalscale
+ fi3growth + fiymathscale(10th) + pismathscale(12th) + pi¢male
* growth + f;;,male x mathscale(10th) + figmale
* mathscale(10th) + fiqcollegeselectivity

Supplementary Analyses and Figures

To state our findings with clear interpretability, we used Stata 14 commands to generate predicted
probabilities for categorical outcomes like major choice. To generate the predicted probabilities
explained starting on line 287, about men and women’s chances of each major with all other
predictors at their mean values, we used the margins command in Stata 14, including its use to derive
the average marginal effect increase for men, in interaction with their growth mindset. For the figures
that follow and the accompanying discussion (starting around line 293), we used the prtab and prgen
from the spost9 legacy suite of user-written commands for use in Stata (Long & Freese, 2014a,
2014b).
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Figure S1. Predicted Probabilities of Choosing Specific STEM Majors, by Growth Mindset in 10
Grade, for Boys on the 75™ percentile of Mathematics Ability
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Figure S2. Predicted Probabilities of Choosing Specific STEM Majors, by Perceived Mathematics
Ability Under Challenge in 10™ Grade, for Boys on the 75™ percentile of Mathematics Ability
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Figure S3. Predicted Probabilities of Choosing Specific STEM Majors, by Perceived Mathematics
Ability Under Challenge in 12" Grade, for Boys on the 75" percentile of Mathematics Ability

Probability of Science Major (Men)

By Perceived mathematics ability under challenge

mmms PEMC (men) = Biology (men)
Health (men) mmmm  Soc/Beh/Other Sci (men)

3
=
298
0
o
o
o
)
13
g
o

-
1 1 1 1 1 1 L0
-1.5 -1 5 0 5 1 1.5

Perceived abili.ty under challenge (12th grade), mean centered

References

Ginder, S. A., & Mason, M. (2011). Postsecondary Awards in Science, Technology, Engineering,
and Mathematics, by State: 2001 and 2009. Retrieved from Washington, D.C.:
http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2011226

Long, J. S., & Freese, J. (2014a). Regression models for categorical dependent variables using Stata

(Third Edition ed.): Stata Press.
Long, J. S., & Freese, J. (2014b). spost9 legacy. Retrieved from www.indiana.edu/~jslsoc/spost.htm

GENDERED PATHWAYS 7
Perez-Felkner, Nix, & Thomas


http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2011226

	APPENDIX
	Data Sample
	Variables
	Analytic Models
	Supplementary Analyses and Figures


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



