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APPENDIX 3A: Chapter 3: Documentation and Supplementary Tables.

By Ms. (soon to be Dr.)  Seeta Pai, Statistical consultant.

The following consists of Documentation for the analysis described in Chapter 3.  This material is a modified version of the excellent Documentation Report (and appendices) provided by my statistical consultant.  Portions of the original report have been integrated into Chapter 3 while I have incorporated material from Ms. Pai's Stage 3 Analysis ("Addendum Report") into this appendix.  Only a fraction of the voluminous output provided by Ms. Pai has been included here or elsewhere.
  Tables are included within the text.

INTRODUCTION

This record serves several purposes.  It functions as a manual of variables used in the analysis; describes analytic sampling procedures; explains the process of variable construction; documents, describes and comments on the occurrence and distribution of missing data; and also refers to methodological issues encountered in the analysis.  It amplifies and can be read in tandem with the sections in Chapter 3, "Building and Testing the Model" and "Findings".  Table 3.1 in Chapter 3 has summarized the analytic stages, samples, and variables in the analysis.


Sections in this document include:

  I.  Description of Each Sample Used in Analysis]

 II.  Description and Operationalization of Each Analytic Variable 

III.  Missing Data Description and Documentation and comparison of original and analytic samples.

IV.  Statistical Consultant's Comments on SAQ

I.  DESCRIPTION OF EACH SAMPLE USED IN ANALYSIS 
There are 4 samples of 11th grade students referred to throughout this section of the report: one full SAQ 11th grade sample and 3 analytical samples selected from the full sample.  Each sample is described below. Following this, Tables Appendix A3.1-A3.4 provide comparisons of the 4 samples.

I. 1.  Full original sample (a.k.a. ORIG)

This is the entire 11th grade processed
 SAQ-B sample,  a total of 897 students .  All other samples (analytic samples) were derived from this parent sample.  It is used as a reference point to compare distributions on key analytic variables.  ORIG has complete data on the following analytic variables: GENDER, NOWSTRM, SCHOTYPE, ACHIEVE, INCOME.  The last two variables are imputed versions of ACHSCORE & INCOME2, to be described in section II below.

I. 2.  New analytic sample (a.k.a. NEW or NEW-AS)


This is the analytic sample used in the Stage 2 analysis with the new dichotomized outcomes.  It was created from ORIG to contain only those cases (total=536, 59.76% of original) that were not missing on all  of the following variables: ACHIEVE, PARED, INCOME, SCHOTYPE, GENDER, OLD_SDL, OLD_SEG, OLD_FAM, OLD_INV, SEXSEG, SEXDIV1, FUTMAR3, NOWSTRM, and DEG.  Note that ACHIEVE, INCOME, SCHOTYPE, GENDER & NOWSTRM are completely non-missing in the original sample, but missing data on the other variables reduced ORIG's sample size down to the size of this sample, NEW.  See tables A3.1 to A3.4 below for distributions on key variables in NEW.
  Descriptive univariate and bivariate statistics are available for this sample, as are simple correlation tables, logistic regression models for high school and college outcomes regressed on OLD PFF indices, and adjusted probabilities & odds ratios from these models.  

III. 3.  New high school sample (a.k.a. new non-missing high school sample; or NEWHS)


From analysis with the above sample, it became clear that results were skewed towards Science stream.  Since much of the missing data is only at the level of college outcomes, it was decided to create another analytic sample to take advantage of the more complete data on stream variable -- NOWSTRM.  This larger analytic sample (n=762, 84.95% of original) is created from ORIG to contain only those cases that were not missing on all  [i.e. had valid  data on all] of the following variables: ACHIEVE, PARED, INCOME, SCHOTYPE, GENDER, OLD_SDL, OLD_SEG, OLD_FAM, OLD_INV, SEXSEG, SEXDIV1, FUTMAR3, and NOWSTRM.  Note that DEG was not needed, and that its distribution in the sample NEWHS is identical to its distribution in NEW.  Again, although complete data exists in ORIG on the first 5 variables as well as on NOWSTRM, the sample size of NEWHS is reduced due to missing data on other variables, such as PARED and the patrifocality indices.  See tables A31 - 3 below for sample characteristics (by gender only) of NEWHS.  Descriptive univariate and bivariate statistics are available in tabulated form for this sample, as are logistic regression models for high school outcomes regressed on OLD PFF indices, and adjusted probabilities & odds ratios from these models.  Note again that no analyses were performed on college outcomes as this would be redundant given the analyses already performed with them using the sample NEW.

III. 4.  Old analytic sample (a.k.a. OLD). Stage 1 analysis.


This was the sample used in the Stage 1 analysis.  It was created from ORIG to contain only those cases that were not missing on all  of the following variables: ACHSCORE, PARED, GENDER, OLD_SDL, OLD_SEG, OLD_FAM, OLD_INV, NOWSTRM, DEGCOLL2 & OCCASP2.  This sample is considerably smaller (n = 473, 52.73% of original) than the other two analytic samples because it did not utilize imputed values for ACHSCORE. Also, OCCASP2 (variable on occupational choice) was used in this first analytic sample, further reducing the sample because of some missing values. However, fairly complete data exist on OCCASP2 as well as Income2. Income was not used in this analytical sample but was used in NEW sample.  See tables A3.1 - 4 below for distributions on key variables in OLD.  

        Table A3.1. Distribution of gender in the four samples.

SAMPLE
GENDER





Girls

Boys



n
percent

n
percent

Original full (ORIG)
588
65.55
309
34.45

New analytic (NEW)
339
63.25
197
36.75

New high school (NEWHS)
493
64.70
269
35.30

Old analytic (OLD)
304
64.27
169
35.73

Table A3.2.  Distribution of academic stream (NOWSTRM) in the four samples.

NOWSTRM (Academic stream)







Arts



Commerce



Science





n
percent


n
percent
n
percent

Full sample


296
33.00
223
24.86
378
42.14


Girls


233
39.63
137
23.30
218
37.07


Boys


63
20.39
86
27.83
160
51.78

New analytic


73
13.62
145
27.05
318
59.33


Girls


63
18.58
90
26.55
186
54.87


Boys


10
5.08
55
27.92
132
67.01

New (high school)


245
32.15
184
24.15
333
43.70


Girls


189
38.34
110
22.31
194
39.35


Boys


56
20.82
74
27.51
139
51.67

Old analytic


65
13.74
116
24.52
292
61.73


Girls


57
18.75
78
25.66
169
55.59


Boys


8
4.73
38
22.49
123
72.78

      Table A3.3.  Distribution of school type (SCHOTYPE) in the four samples.
SAMPLE
SCHOTYPE (School type)









Private



Central



Municipal





n
percent


n
percent
n
percent

Full sample


316
35.23
377
42.03
204
22.74


Girls


247
42.01
182
30.95
159
27.04


Boys


69
22.33
195
63.11
45
14.56

New analytic


231
43.10
186
34.70
119
22.20


Girls


176
51.92
78
23.01
85
25.07


Boys


55
27.92
108
54.82
34
17.26

New (high school)


270
35.43
323
42.39
169
22.18


Girls


208
42.19
152
30.83
133
26.98


Boys


62
23.05
171
63.57
36
13.38

Old analytic


188
39.75
169
35.73
116
24.52


Girls


149
49.01
70
23.03
85
27.96


Boys


39
23.08
99
58.58
31
18.34

          Table A3.4.  Distribution of college degree (DEG) in the four samples.
SAMPLE
DEG (College degree)













BA

BCom

Sc

MBBS

BE/BTech



n
percent

n
percent


n
percent


n
percent
n
percent

Full sample


85
13.43
154
24.33
41
6.48
166
26.22
187
29.54


Girls


81
20.15
100
24.88
32
7.96
110
27.36
79
19.65


Boys


4
1.73
54
23.38
9
3.90
56
24.24
108
46.75

New analytic


65
12.13
129
24.07
33
6.16
146
27.24
163
30.41


Girls


61
17.99
83
24.48
29
8.55
96
28.32
70
20.65


Boys


4
2.03
46
23.35
4
2.03
50
25.38
93
47.21

New (high school)
65
12.13
129
24.07
33
6.16
146
27.24
163
30.41


Girls


61
17.99
83
24.48
29
8.55
96
28.32
70
20.65


Boys


4
2.03
46
23.35
4
2.03
50
25.38
93
47.21

Old analytic


51
10.97
106
22.80
25
5.38
135
29.03
148
31.83


Girls


47
15.88
73
24.66
22
7.43
89
30.07
65
21.96


Boys


4
2.37
33
19.53
3
1.78
4
27.22
83
49.11

Table A3.5  Frequency and percentage of girls and boys at each income level (INCOME)

-- NEWHS-AS.

INCOME
Girls

Boys

Total


levels
Frequency
Percentage
Frequency
Percentage
Frequency
Percentage

1 - lower than middle
28
5.7
9
3.3
37
4.9

2 - middle
240
48.7
111
41.3
351
46.1

3 - upper middle
216
43.8
148
55.0
364
47.8

4 - high
9
1.8
1
0.4
10
1.3

TOTAL n
493
100.0
269
100.0
762
100.0

II.  DESCRIPTION AND OPERATIONALIZATION OF EACH ANALYTIC VARIABLE

II. 1.  Introductory note 


Most of the analytic variables used in the old and new analyses are newly created ones.  The general process of variable construction proceeded as follows:

Step 1:  As per the amplified and refined version of  Mukhopadhyay's (1994) academic decision model theory, conceptual/theoretical constructs were identified and divided into the categories: outcomes, question predictors and control/covariate/rival predictors.

Step 2:  The SAQ was combed for items/questions that might pertain to each of these constructs.  In an iterative process, "parent" variables were defined -- often as composites of many single SAQ items, but sometimes as single items themselves.

Step 3:  After exploring the distributions of each item within an intended composite or variable (with special attention to patterns of missing data), and examining inter-item correlations, items were composited to create the final variables that were used in the analysis.  See Chapter 3, Table 3.3, for a list of outcome, question and control predictor variables used in analyses and Table 3.2 for the relationship between original SAQitems and second-level patrifocal family constructs.   [formerly in this report]


While several intermediary variables were created, as were different versions of each (especially outcome) variable, the following contains a description only of those analytic variables used in the Stage 1 and Stage 2 analyses.

II. 2. Control variables

 ACHSCORE:  Total student achievement. Stage 1 Analysis.


Numeric continuous variable measuring average percentage on all subjects for which percentages were entered.  Computed by dividing sum of all percentages (PERCENT1 - PERCENT9, PERCNT10,11) by number of percentages entered.  Possible range from 0 to 100, observed range in original sample from 5 to 97.62.

ACHIEVE: Total student achievement (w/ imputation). Stage 2 Analysis.


Numeric continuous variable measuring average percentage on all subjects for which percentages were entered.  Same as ACHSCORE above, with values imputed for cases with data missing on ACHSCORE using the within-stream means of ACHSCORE.  Not significantly different from ACHSCORE . Used in Stage 2 analysis.

PARED:  Total parent education level


This is an ordinal/continuous variable representing the sum of mother's (MOTHED) and father's (FATHED) education levels. It ranges from 1 to 10.  MOTHED and FATHED were constructed from the SAQ items MOTHERED, 2, 3 and FAED, 2, 3, using the identical scoring/values, i.e.:

1 = none/nothing at all

2 = under matriculate/less than entrance exam/under std. X

3 = matriculate/higher secondary/intermediate/PUC/+2/SLC

4 = graduation/Bachelor/BA (Education)

5 = Postgraduation/Masters/PhD/MA/Teacher training


The sum PARED ignores missing values.  There are a few cases that are missing on MOTHED but not on FATHED and vice versa.  For these cases (n=51), PARED represents the education level for the parent on which data is present.  Intercorrelations between PARED and MOTHED (r = .76) and FATHED (r = .85) are high enough that this is not a problem.  This composite was formed because keeping mother's and father's education separate made them collinear in the estimation of outcomes.  Summing is one means of dealing with collinearity and not losing information on any one of the variables in question.

INCOME: Family income level


This is an ordinal variable representing 4 levels of family income: 

1 = lower than middle

2 = middle  [I corrected typo in original that said "lower middle"] 

3 = upper middle

4 = high


It is an imputed version of the SAQ item INCOME2.  The imputation was done by plugging missing data with the within-stream medians of INCOME2.  INCOME and INCOME2 are not significantly different from each other.  The other SAQ income item, INCOME1 was "cleaned" for outliers to yield FAMINC1.  The ordinal variable INCOME/INCOME2 was used rather than the continuous SAQ item for monthly income, INCOME1/FAMINC1 (or its logarithmically transformed counterpart, L2INC) for the following reasons:

• fewer missing values on INCOME2 compared to INCOME1/FAMINC1 (14% vs. 22%)

• INCOME1/FAMINC1 pattern of missing values correlated with non-science streams and degrees, but no such systematic pattern observed for INCOME2 (this also makes correlations between FAMINC1/L2INC and other variables suspect)

• The statistical consultant felt an income level variable made the most theoretical and conceptual sense compared to a monthly income in rupees variable -- the argument being that young high school students are not likely to know exact or even approximate estimates of monthly family income, but much more aware of which "income class level" they fit into.  Levels such as those represented by INCOME are in common parlance in India, and even young children are aware of where in this hierarchy their family stands.

• Further, imputation using INCOME1/FAMINC1/L2INC was not used because of the questionable nature of data on these latter variables.

SCHOTYPE: School type


Variable denoting type of school attended by respondent.  Identical to original in SAQ data, a three-level nominal (/ordinal) variable with the following levels:

1 = Private

2 = Central

3 = Municipal


Dummy variables of the three categories were created for analysis (PRIVATE, CENTRAL & MUNICIP).


Shooltype was collinear with Income and PARED. It was used both as a categorical variable as well as for correlations and regressions, using derivative dummy variables.

III. 3.  Question predictors

GENDER: Sex of respondent


Numeric nominal variable denoting sex of respondent, identical to SEX from original SAQ, with

0 = male

1 = female

III. 3. a.  Patrifocal family dimensions: general note


Patrifocal family dimensions (the four actually used in the logistic regression analysis and additional exploratory ones) are composites of constructs that are variables themselves created from one or more SAQ items.  Before the umbrella PFF dimensions are described, these second-level constructs and how they were created from SAQ items will be described in the table below. These constructs are organized into the groupings used in the Stage 1 and Stage 2 analysis, as indicated by the 4 labels in bold. Different combinations of these and other lower-level constructs were used in the exploratory phases.  The table showing the relationships btwn original SAQ & patrifocal family constructs can be found in the main body of Chapter 3 (Table 3.2). 


All Patrifocality dimensions described below are averages (missing values ignored) of the constituent variables mentioned in each case.  In other words, each one is the sum of non-missing data on the constituent variables divided by the number of variables for which there is data.  This means that sometimes one constituent variable will act as a proxy for all others when the case is missing on all others.  This procedure was inevitable due to the widespread missing data across variables, and helped raise the numbers of cases with data for the parent PFF dimensions. 

III. 3. b.  Main Patrifocal Family Composites/ Dimensions/Analytic Variables. Stage 1 & Stage 2 Analysis.  [All are labeled with the prefix "OLD" to differentiate them from the subsequent exploration of alternative PFF composites.

Standardized scores were used in Stage 1 as part of the exploratory analysis of alternative PFF composites. Standardized scores, in theory, facilitate comparison across different composites. They are difficult to read and  interpret; therefore, in Stage 2 used only  unstandardized scores.

OLD_SDL
: Sexual Division of Labor


Composite of MOMJOB1, FINANSUP, & JOBSTAT2 above.  Ranges from 0 to 2.0 (not in whole numbers, see descriptive statistics for more details) with 9 "levels
" in the full sample.

OLD_SEG: Sexual Segregation and Marriageability Concerns


Composite of DATING, COEDUC, ARRMARR2, & MARRAGE.  Ranges from 0 to 3.5 with 20 levels.

OLD_FAM:  Other Family Characteristics


Composite of RELORTH2 & JT_FAM.  Ranges from 0 to 3 with 7 levels.  

OLD_INV:  Family Investment in Student


Composite of CHORES5, EXTCLASS, EXTACT, & HOMEHELP.  Ranges from 0 to 1 with 7 levels.

Tables A3.6 and A3.7 show the inter-item correlations (and probability values) for the constitutent items in these four dimensions of patrifocality, using the NEW analytic sample, for girls only, and boys only. 

Table A3.6. Correlations and P-Values for Constituent Items in Patrifocality Dimensions, NEW Analytic Sample: GIRLS ONLY (n-339)

            ARRMARR2    MARRAGE    JT_FAM  RELORTH2   MOMJOB1  JOBSTAT2    FINANSUP    COEDUC    DATING  HOMEHELP   CHORES5    EXTACT  EXTCLASS

ARRMARR2     1.00000     0.24341

              0.0         0.0019

                 215         161

MARRAGE      0.24341     1.00000

              0.0019      0.0   

                 161         232

JT_FAM       0.36110     0.24699  1.00000

              0.0001      0.0061   0.0   

                 122         122      162

RELORTH2     0.28408     0.15014  0.14904   1.00000

              0.0001      0.0296   0.0893    0.0   

                 193         210      131       308

MOMJOB1      0.11308    -0.12440  0.02800   0.11855   1.00000

              0.0982      0.0585   0.7236    0.0376    0.0   

                 215         232      162       308       339

JOBSTAT2    -0.01924     0.26768  0.09791   0.10145   0.08995   1.00000

              0.7796      0.0001   0.2151    0.0759    0.0987    0.0   

                 214         232      162       307       338       338

FINANSUP     0.06103     0.19433  0.05232   0.18550  -0.07987   0.15280     1.00000

              0.4477      0.0084   0.5498    0.0047    0.2028    0.0146      0.0   

                 157         183      133       231       256       255         256

COEDUC       0.12974     0.06199  0.05094   0.04464   0.09685   0.09664     0.01830   1.00000

              0.0612      0.3515   0.5250    0.4404    0.0785    0.0796      0.7729    0.0

                 209         228      158       301       331       330         251       331

DATING       0.16685    -0.05864 -0.03380   0.14868   0.20884  -0.04542     0.06686   0.14405   1.00000

              0.0143      0.3739   0.6694    0.0091    0.0001    0.4059      0.2875    0.0088    0.0   

                 215         232      162       307       338       337         255       330       338

HOMEHELP    -0.03317    -0.05775 -0.13949  -0.05935  -0.02845  -0.04006    -0.03948  -0.12971  -0.10989   1.00000

              0.6311      0.3844   0.0786    0.3024    0.6039    0.4656      0.5303    0.0189    0.0448    0.0   

                 212         229      160       304       335       334         255       327       334       335

CHORES5      0.10256     0.13829  0.06762   0.07611  -0.02600   0.00025    -0.07819   0.06826  -0.06629   0.03788   1.00000

              0.1414      0.0365   0.4001    0.1879    0.6380    0.9964      0.2179    0.2218    0.2305    0.4948    0.0   

                 207         229      157       301       330       329         250       322       329       327       330

EXTACT      -0.03169     0.10134 -0.13271   0.05954   0.09964   0.06181     0.12118  -0.07181   0.10738   0.00473  -0.22573   1.00000

              0.6568      0.1349   0.1103    0.3114    0.0760    0.2726      0.0609    0.2066    0.0562    0.9333    0.0001    0.0   

                 199         219      146       291       318       317         240       311       317       316       310       318

EXTCLASS     0.09664     0.12707  0.05335  -0.00794  -0.03780   0.03528     0.29000  -0.03643   0.03073   0.10721  -0.06984   0.23518   1.00000

              0.1599      0.0548   0.5029    0.8902    0.4899    0.5199      0.0001    0.5109    0.5751    0.0510    0.2078    0.0001    0.0

                 213         229      160       305       336       335         255       328       335       332       327       317       336

Table A3.7. Correlations and P-Values for Constituent Items in Patrifocality Dimensions, NEW Analytic Sample. BOYS ONLY  (n=197)  

            ARRMARR2    MARRAGE    JT_FAM  RELORTH2   MOMJOB1  JOBSTAT2    FINANSUP    COEDUC    DATING  HOMEHELP   CHORES5    EXTACT  EXTCLASS

ARRMARR2     1.00000

              0.0   

                 126

MARRAGE      0.28962    1.00000

              0.0032     0.0   

                 102        139

JT_FAM       0.33022    0.35841   1.00000

              0.0026     0.0006    0.0   

                  81         89       115

RELORTH2     0.03378    0.06868  -0.12716   1.00000

              0.7188     0.4411    0.2051    0.0   

                 116        128       101       183

MOMJOB1      0.12506   -0.00959   0.03258   0.00437   1.00000

              0.1647     0.9114    0.7319    0.9535    0.0   

                 125        137       113       181       195

JOBSTAT2    -0.14915   -0.07221  -0.22642  -0.13001   0.01674   1.00000

              0.0955     0.3982    0.0150    0.0802    0.8168    0.0   

                 126        139       115       182       194       196

FINANSUP    -0.12492   -0.17079  -0.18762   0.04321   0.03488  -0.03532     1.00000

              0.2156     0.0772    0.0783    0.6097    0.6707    0.6668      0.0   

                 100        108        89       142       151       151         152

COEDUC       0.20961    0.22672   0.38836   0.06010   0.18517   0.06595    -0.29942   1.00000

              0.0216     0.0082    0.0001    0.4295    0.0112    0.3685      0.0003    0.0   

                 120        135       112       175       187       188         145       189

DATING       0.10343   -0.19707   0.01195  -0.00680   0.07509   0.07750    -0.03295   0.23666  1.00000

              0.2510     0.0201    0.8992    0.9276    0.2993    0.2828      0.6880    0.0011   0.0   

                 125        139       115       181       193       194         151       187      195

HOMEHELP    -0.07639    0.10986  -0.13682  -0.05975  -0.12803   0.01332     0.02430  -0.09311 -0.16045    1.00000

              0.3991     0.1996    0.1484    0.4243    0.0760    0.8538      0.7678    0.2038   0.0258     0.0   

                 124        138       113       181       193       194         150       188      193        195

CHORES5      0.08910    0.07158  -0.13603  -0.13557   0.12011   0.07058    -0.17018   0.09283  0.11270   -0.08751   1.00000

              0.3311     0.4111    0.1527    0.0728    0.1006    0.3345      0.0393    0.2126   0.1236     0.2324    0.0   

                 121        134       112       176       188       189         147       182      188        188       190

EXTACT       0.07186   -0.02058   0.04693  -0.02482   0.03396   0.02018     0.06663   0.03000  0.08127    0.08415  -0.08781   1.00000

              0.4335     0.8134    0.6216    0.7458    0.6463    0.7845      0.4226    0.6893   0.2715     0.2548    0.2385    0.0   

                 121        134       113       173       185       186         147       180      185        185       182       187

EXTCLASS    -0.10311   -0.04601   0.09305  -0.03410   0.06527  -0.07936    -0.02497   0.02051 -0.19209    0.06030   0.06708   0.00637   1.00000

              0.2506     0.5920    0.3226    0.6476    0.3659    0.2701      0.7601    0.7800   0.0073     0.4036    0.3578    0.9311    0.0

                 126        138       115       182       194       195         152       188      194        194       190       187       196

III. 3. c.  New Patrifocal Family Composites.  (Exploratory purposes only).

This exploration entailed formulating a new set of PFF dimensions ["NEW PFF" vs. OLD PFF]:: sexual division of labor (similar to old, minus the financial support variable), sexual segregation (only coeducation and dating) and future marriage and family (arranged/ kind of marriage, marriage age, joint family after marriage, and degree of religious orthodoxy).  As noted earlier (and see Tables above),  family investment variables had unexpected and unexplainable inter-item correlations (negatively correlated with each other, no correlation between help at home and other variables).  This dimension was thus excluded from the alternative NEW PFF formulation.  Several other new PFF dimensions were attempted as part of the exploratory analysis.  These three however, were theoretically the most sound, and their inter-item simple correlations were significant and high enough to justify compositing them together.

SEXDIV1: Sexual Division of Labor (new)


Composite of MOMJOB1 and JOBSTAT2.  Ranges from 0 to 2 with 5 levels.

SEXSEG:  Sexual Segregation (new)


Composite of COEDUC and DATING.  Ranges from 0 to 3 with 7 levels.

FUTMAR3: Future marriage and family (new)


Composite of ARRMARR2, MARRAGE, JT_FAM and RELORTH2.  Range:  0 to 3.5 with 21 levels.

III. 4. Outcome Variables


Three sets of outcomes were used in the analysis at three different levels: high school level, college level and occupational level to represent three major decision points according to the model.  At each level, outcomes were parameterized and conceptualized in four distinct ways.  Only the dichotomous/binary dummary variables (approaches 3 & 4 below) were used in the actual analysis.  Stage 1 treated the outcomes as all-inclusive, dichotomized binary dummy variables—that is, prior choices were ignored.  For example, on the "college engineering degree" outcome, the analytic sample consisted of all non-missing responses on the degree questions, regardless of prior stream (i.e. science, arts, commerce) or degree choice (i.e. science, arts or commerce).


Stage 2 of the analysis conceptualized most outcomes as a series of conditional dichotomous/binary dummy variables to represent the different levels and decision points in the decision tree specified by the model.  This latter treatment of outcomes data was considered more in keeping with the decision-modeling approach where subsequent decisions are contingent on prior decisions.  consistent with the original 

High School level (academic stream)

1. as a continuous variable with three discrete levels: arts, commerce, science -- to represent the academic hierarchy in the Indian context [exploratory purposes only]

2.  as an ordinal or polychotomous [several categories, analogous to dichotomous]  variable with the same three levels [exploratory purposes only]

3.  as a series of all-inclusive dichotomous/binary dummy variables to represent the above three levels, i.e. Science vs. other, Commerce vs. other, and Arts vs. other [Stage 1]. 

4.  as a series of conditional dichotomous/binary dummy variables to represent the above three levels, i.e. Science vs. other; if non-Science, Commerce vs. Arts; Science vs. Arts alone. [Stage 2]

College level (degree choice)

1. as a continuous variable with either five or six discrete levels: (no degree)
, BA, BCom, BSc, MBBS, and BE to represent the academic hierarchy in the Indian context [Potential Use Only]]

2.  as an ordinal or multinomial variable with the same five/six levels [Potential Use Only]

3.  as a series of all-inclusive dichotomous/binary dummy variables to represent the above levels, i.e. Science degrees vs. other
, Applied Science degree vs. other, Engineering vs. other, Medicine vs. other, non-science degrees vs. other [Stage 1]

4. as a series of conditional dichotomous/binary dummy variables to represent the above levels and decision points in the decision tree specified by the model, i.e. Science vs. non-Science degrees; if non-science, BCom vs. BA;  Arts degree (BA) vs. all other degrees; Science degrees vs. BA alone; if Science, Applied vs. Pure Science degrees; if applied Science, Engineering vs. Medicine; if Engineering, IIT vs. other. [Stage 2]

Occupational level (occupational choice)

1. as a continuous variable with either five discrete levels: no job, non-science occupation, pure science occupation (scientist), doctor, and engineer to represent the occupational hierarchy in the Indian context [Potential Use only]

2.  as an ordinal or multinomial variable with the same five levels [Potential Use Only]

3.  as a series of all-inclusive dichotomous/binary dummy variables to represent the above levels, i.e. Science (pure and applied) occupations vs. other
, Applied Science occupations vs. other, Engineering vs. other, Medicine vs. other, non-science occupations vs. other [Stage 1 ]

4. as a series of conditional dichotomous/binary dummy variables
 to represent the above levels and decision points in the decision tree specified by the model, i.e. Science vs. non-Science occupations; if Science, Applied vs. Pure Science occupations; if applied Science, Engineering vs. Medicine. [Potential Use Only]


Note that the fourth kind of parameterization of each level is intended by design to exclude certain cases.  Most of the outcomes involved in the Stage 2 analysis (i.e. COMMERCE, SC_ART, B_COM, SC_BA, MBBS_BE, B_E, B_IIT) are conditionally constituted, that is, some pre-condition is used to filter the sample.  For example,  the sample for the outcome  MBBS_BE, applied over pure science degrees, includes only students who have selected some science degree.  Students selecting Arts or Commerce degrees are excluded from the analysis and hence are  deliberately missing on this outcome. See  Table 3.3 chapter 3 for summary of outcome variables used in Stage 1 and Stage 2 of the analysis.   More detailed information on these variables follows. 

High School level (academic stream)

NOWSTRM:  Current academic stream


Numeric nominal/ordinal variable representing current academic (high school) stream of respondent.  Constructed from ACADEMIC on the SAQ, after changes made to some incorrectly coded streams (using school, class and section information).

1 = Arts

2 = Commerce

3 = Science

SCI:  Science stream vs. others


Dummy variable denoting science or not, created from NOWSTRM above.

1 = Science (yes)

0 = not science/ arts or commerce (no)

COM:  Commerce stream vs. others


Dummy variable denoting commerce or not, created from NOWSTRM above.

1 = Commerce (yes)

0 = not commerce/ arts or science (no)

ART:  Arts stream vs. others


Dummy variable denoting arts or not, created from NOWSTRM above.

1 = Arts (yes)

0 = not Arts/ Commerce or Science (no)

SCIEN:  Science stream vs. Arts & Commerce (non-science) streams


Dummy variable created from NOWSTRM, identical to SCI.

1 = Science (yes)

0 = not science (no)

COMMERCE:  If non-science stream, Commerce vs. Arts


A conditional dummy variable denoting (if non-science) Commerce vs. Arts stream.  Hence, cases who are in Science stream will appear missing (by design) on this variable.

1 = Commerce stream

0 = Arts stream

SC_ART: Science vs. Arts stream only


A conditional dummy variable representing the Science vs. Arts high school stream dichotomy.  Commerce stream cases will be missing on this variable, by design.

1 = Science stream

0 = Arts stream

III. 5.  College outcome variables.  All "don't knows" were excluded from the sample.

Following variables are Stage 1 versions: 

DEGCOLL2:  College degree choice [excludes don't knows; includes no degree]. STAGE 1 ONLY


Numeric nominal/ordinal variable representing projected college degree, with 6 levels:

1 = no degree

2 = BA (Bachelor of Arts)

3 = BCom (Bachelor of Commerce)

4 = BSc (Bachelor of Science)

5 = MBBS (Medical degree)

6 = BE/BTech (Bachelor of Engineering/ Technology)


This variable was constructed primarily from the SAQ questions DEGREE and DEGREOTH, with some imputation from GROWUP and GROWUP2 (only for science, medicine and engineering). Twenty-six cases were imputed.   It was not advisable to impute non-science degrees from coded occupations on OCCASP2 (see below) due to the ambiguous/ not mutually exclusive categories on the latter. Other exploratory  versions of this variable did  include "don't know" as a separate category but theses were not used in the present analyses. This version of the variable  excludes "don't knows" (n = 23).  A total of 641 cases in the original sample had data on this variable (excluding the 23 don't knows).

ENGGDEG2:  Engineering degree vs. others


Dummy variable created from DEGCOLL2 above representing engineering degree (level 6 of DEGCOLL2) or not.  "Not" includes all other degrees as well as "no degree".

1 = engineering degree (yes)

0 = other degrees/ no degree (no)

MEDDEG2:  Medical degree vs. others


Dummy variable created from DEGCOLL2 above representing medical degree (level 5 of 

DEGCOLL2) or not.  "Not" includes all other degrees as well as "no degree".

1 = medical degree (yes)

0 = other degrees/ no degree (no)

APSCDEG2:  Applied Science degree vs. others


Dummy variable created from DEGCOLL2 above representing applied science degrees -- i.e. either medicine or Engineering  (levels 5 & 6 of DEGCOLL2) or neither.  "Neither" includes all other degrees as well as "no degree".

1 = engineering or medical degree (yes)

0 = other degrees/ no degree (no)

SCIDEG2: Science degree vs. others


Dummy variable created from DEGCOLL2 above representing any science degree -- i.e. either BSc or medicine or Engineering  (levels 4, 5 & 6 of DEGCOLL2) or not.  "Not" includes all other degrees as well as "no degree".

1 = any science degree -- BSc or engineering or medical degree (yes)

0 = other degrees/ no degree (no)

NSCIDEG2: Non-science degree vs. others


Dummy variable created from DEGCOLL2 above to represent non-science degrees -- i.e. either BA or BCom (levels 2 & 3 of DEGCOLL2), or neither.  "Neither" includes all science degrees plus "no degree"

1 = BA or B.Com (yes)

0 = other degrees/ no degree (no)

OCCASP2:  Occupational choice


Numeric nominal/ordinal variable representing future occupational choice.  Created from SAQ items GROWUP and GROWUP2, with the following levels:

1 = no job

2 = non-science occupation

3 = basic science occupation

4 = medicine

5 = engineering


This variable excludes don't knows (n = 46) and has a total of 850 cases in the original sample with data on it.  Both DEGCOLL2 and OCCASP2 (as well as DEG below) may be used as continuous variables.

ENGG: Engineer or not


Dummy variable created from OCCASP2 to denote respondent's choice/ decision/ wish to become an engineer (level 5 of OCCASP2) or not.  "Not" refers to all other occupational choices as well as "no job".

1 = engineer (yes)

0 = not engineer/other/no job (no)

DOC:  Doctor or not


Dummy variable created from OCCASP2 above to denote choice to become a (medical) doctor (level 4 of OCCASP2) or not.  "Not" refers to all other occupational choices as well as "no job".

1 = doctor (yes)

0 = not doctor/ other occupations/ no job (no)

SCTIST:  Basic/pure science occupation or not


Created from level 3 of OCCASP2 to denote choice of basic science occupation vs. other occupations/no job.

1 = basic science occupation (yes)

0 = other occupation/no job (no)

APPSC:  Applied Science occupation or not


Created from levels 4 & 5 of OCCASP2 to denote choice of any applied science occupation -- i.e. either Medicine or Engineering -- vs. all other occupations/ no occupation.

1 = applied science occupation -- doctor or engineer (yes)

0 = other occupations/ no job (no)

SC_OCC:  any Science occupation or not


Created from levels 3, 4 & 5 of OCCASP2 to denote choice of any science occupation -- i.e. either pure science (scientist) or Medicine or Engineering -- vs. all other occupations/ no occupation.

1 = science occupation -- scientist or doctor or engineer (yes)

0 = other occupations/ no job (no)

NONSC: non-science occupation or not


Created from level 2 of OCCASP2 above to denote choice of non-science occupation vs. science occupations/ no occupation.

1 = non-science occupation (yes)

0 = other occupation/ no job (no)

The Following are Stage 2 Variable Versions: all exclude "don't know" & "no degree"

DEG: College degree choice


Similar to DEGCOLL2 above, sans the "no degree" category (n = 8 in full sample).  Used in the second analysis. Contains same 26 imputed cases as in DEGCOLL2.

1 = BA

2 = BCom

3 = BSc

4 = MBBS

5 = BE/BTech

SCDEG: Science vs. non science degree


Dummy created from DEG above to represent choice of any science degree (i.e. levels 3, 4, or 5 of DEG) vs. other degrees.  Note that "no degrees" are excluded.

1 = Science (BSc, MMBS, BE) degree (yes)

0 = non-science degree (BCom or BA) (no)

ARTDEG: BA vs. other degrees


Dummy created form DEG above to represent choice of BA vs. all other degrees.

1 = BA (yes)

0 = any other degree (no)

B_COM: If non-science degree, BCom vs. BA


Conditional dummy variable created from DEG above to represent, if non-science, choice of BCom degree vs. BA degree.  Note that Science degree choosers are set to be missing on this variable, by design.

1 = BCom (yes)

0 = BA (no)

SC_BA:  Any Science degree vs. BA


Conditional dummy variable created from DEG to represent any Science degree vs. BA.  Note that Commerce is deliberately excluded.

1 = any Science degree -- BSc, MBBS, or BE (yes)

0 = BA (no)

MBBS_BE:  If Science, applied science degree (MBBS/BE) vs. pure Science degree (BSc)


Conditional dummy variable created from DEG above to represent, if Science degree, the choice of any Applied Science degree (i.e. either MBBS or BE) vs. pure Science degree (BSc).

Note than non-science degrees are deliberately excluded.

1 = MBBS or BE (yes)

0 = BSc (no)

B_E:  If Applied Science degree, engineering (BE) vs. medical (MBBS) degree


Conditional dummy variable created from DEG above to represent, if applied Science degree, the choice of engineering degree (BE/BTech) vs. medical degree (MBBS).

Note than non-science degrees and pure science degrees are deliberately excluded.

1 = BE (yes)

0 = MBBS (no)

B_IIT:  If engineering, IIT vs. other


Conditional dummy variable created from DEG above to represent, if engineering degree, the choice of IIT vs. other (not IIT).  Created from IITADMIS and DEG. Note than non-science degrees, pure science degree, and medical degrees are deliberately excluded.

1 = IIT (yes)

0 = not IIT/ other (no)

Chapter 3 has focused primarily on the results from Stage 2, where outcomes are conceptualized as conditionally constituted and filtered samples utilized.  High school stream results from Stage 1 and Stage 2 analyses are quite similar since the alternative conceptualizations of outcomes impacts only post-secondary choices.  Chapter 3 provides some comparative Stage 1 (OLD analytic sample) college-level and occupational data. Tables x, x, x, show additional results of the Stage 1 analysis.  Table X provides descriptive statistics on predictor variables for the OLD (Stage 1) sample.  Table XX shows the baseline control models and final models which emerged from the logistic regression analysis. structure (N=473).  Table XXX summarizes predicted probabilities, fitted odds and odds ratios for boys and girls at high and low levels of patrifocality and average achievement and parental education, for all seven science enrollment outcomes in the Stage 1 analysis.

Table A3.8  Descriptive statistics for predictor variables, OLD analytic sample: total and by gender (N=473). Source: fromseeta\stage1\sttable2.w20.doc\
Predictor [standardized scores]



Mean 

(s.d.)
Max.
Q3
Median
Q1
Min.

Student achievement










        Total
65.66

(12.1)
97.62
74.4


66
57.4
32.5


        Boys
67.96

(12.3)
97.62
77


67.6
60
37


        Girls
64.39

(11.8)
93
73.18
64.4
56.03
32.5










Parental education











        Total
6.13

(2.41)


10.0
8.0
6.0
4.0
1.0


        Boys
6.47

(2.41)


10.0
9.0
7.0
5.0
1.0


        Girls
5.94

(2.4)
10.0
8.0
6.0
4.0
1.0










Sexual division of labor*









        Total
-.03

(.64)


1.3
.41
-.15
-.52
-1.42


        Boys
.35

(.58)


1.3
.93
.22
-.14
-1.26


        Girls
-.25

(.57)
.97
.18
-.17
-.52
-1.42










Sexual segregation/ marriage











        Total
.01

(.66)


1.24
.54
.10
-.43
-1.87


        Boys
-.21

(.70)


1.24
.29
-.19
-.75
-1.87


        Girls
.14

(.60)
1.24
.58
.18
-.21
-1.55

Table A3.8  Descriptive statistics for predictor variables, OLD analytic sample: total and by gender (N=473) (continued)
Predictor [standardized scores]



Mean 

(s.d.)
Max.
Q3
Median
Q1
Min.










Family characteristics











        Total
.06

(.88)


2.19
1.02
-.14
-.34
-2.33


        Boys
.06

(.88)


2.19
.83
-.14
-.34
-2.33


        Girls
.05

(.88)
2.19
1.02
-.14
-.34
-2.33










Fam. investment in educ.









        Total
.005

(.52)


.97
.42
-.08
-.45
-1.13


        Boys
-.12

(.51)


.96
.40
-.10
-.60
-1.10


        Girls
.07

(.51)
.97
.42
-.08
-.10
-1.13










*PFF raw data in Stage 1  was standardized with a mean of zero and standard deviation of one before being composited in groups to form variables. Each of the  four dimensions is the mean of its constituent standardized items. 

Table A3.9. Baseline control models and final models fit to each dichotmous outcome to model the probability of science enrollment in each case on the basis of gender, student achievement, parental education and four dimensions of patrifocal family structure (N=473).

Predictor
Outcomes
















High school Science



Engineering degree



Medical degree



Applied Science degree




Engineer



Doctor



App Sc. occupation





Baseline
Final
Baseline
Final
Baseline
Final
Baseline
Final 1
Final 2
Baseline
Final
Baseline
Final
Baseline
Final

Intercept

parameter est.

(s.e.)
-8.79***
(.93)
-8.90***
(.95)


-3.62***
(.68)
-3.57***
(.70)
-4.76***
(.86)
-4.38***
(.86)
-6.17***
(.88)
-6.03***
(.93)
-6.50***
(.93)
-3.51***
(.71)
-3.62***
(.73)
-4.66***
(.87)
-4.78***
(.82)
-4.58***
(.77)
-4.71***
(.83)



Gender
-.67*
(.26)
-.21

(.30)


-1.18***
(.22)
-1.31***
(.26)
-.88

(.71)
-1.03

(.72)
-2.72***
(.71)
-2.46***
(.74)
-2.41***
(.73)
-1.09***
(.22)
-1.06***
(.27)
-.84

(.72)
-2.01**
(.66)
-2.41***
(.64)
-2.01**
(.66)



Student achievement
.15***
(.01)
.15***
(.02)


.05***
(.01)
.05***
(.01)
.05***
(.01)
.05***
(.01)
.12***
(.01)
.12***
(.01)
.12***
(.01)
.05***
(.01)
.05***
(.01)
.05***
(.01)
.10***
(.01)
.10***
(.01)
.10***
(.01)



Parental education




.02

(.08)
- .03

(.08)
-.06

(.09)
-.11

(.09)
-.07

(.09)

-.58*
(.29)
-.03

(.08)
-.21*
(.08)
-.18*
(.08)
-.22*
(.08)



Gender X Parental educ.




.19~
(.10)
.22~
(.10)
.26*
(.11)
.28*
(.11)
.22*
(.11)


.19~
(.10)
.27**
(.10)
.27**
(.09)
.26**
(.10)



Sexual division of labor

.54*
(.22)



.29

(.28)



.63

(.39)
.66~

(.38)





.83**
(.32)



Sexual segreg/ marriage attit.

-.50*
(.21)





-.48**
(.18)

-.84***
(.21)




-.42*
(.18)

-.37*
(.19)



Family characteristics








-.35*
(.14)





-.24~

(.13)



Family investment





.42*
(.22)








.41*
(.23)



Gender X Sexual div of labor



-.99*

(.39)



-.89~

(.48)
-.99*
(.47)

-1.15**
(.40)



-1.10**
(.41)



-2LL


629.42
629.42
587.84
587.84
565.70
565.70
637.31
637.31
637.31
544.23
544.23
544.23
544.23
654.60
654.60

Chi-sq. 

(df)
206.9***
(2)
218.04***
(4)
70.89***
(2)
78.98***

(4)
57.56***

(4)
68.24***

(6)
195.75***
(4)
217.93***
(7)
207.95***
(7)
54.16***
(2)
62.55***
(4)
49.07***
(4)
57.80***
(6)
128.82***
(4)
147.81***
(8)



pseudo

R2 Stat.
.329
.346
.121
.134
.102
.121
.307
.342
.326
.10
.115
.090
.106
.197
.226

~p<.10, * p<.05, **p<.01, ***p<.001










     Table A3.10.  Predicted probabilities, fitted odds and odds ratios for boys and girls at high and low levels of     patrifocality and average achievement and parental education, for all seven science enrollment outcomes.



Boys





Girls









Predicted probability



fitted odds
fitted odds ratio
Predicted probability



fitted odds
fitted odds ratio


Outcome
Level of

patri-focality
yes
no
yes:no
High: Low


yes
no
yes:no
High: Low
male: female odds ratio

High school science
High


.79
.21
3.76
1.1
.63
37
1.70
.96
2.21


Low


.78
.22
3.55

.64
.36
1.78

1.99



Engineering college degree
High
.50
.50
1.0
1.38
.15
.85
.18
.60
5.56




Low


.42
.58
.72

.23
.77
.30

2.4



Medical college degree
High
.24
.76
.32
.87
.26
.74
.35
.85
.91




Low


.27
.73
.37

.29
.71
.41

.90

Applied sc. degree

(model 1)
High
.78
.22
3.55
1.32
.37
.63
.59
.49
6.02


Low


.73
.27
2.7

.55
.45
1.20

2.25

Applied science degree (model 2)
High
.82
.18
4.56
.80
.47
.53
.89
.42
5.12


Low


.85
.15
5.67

.68
.32
2.13

2.66

Engineer
High
.55
.45
1.20
1.88
.18
.82
.22
.69
5.45




Low


.39
.61
.64

.24
.76
.32

2.0

Doctor
High
.2
.8
.25
1.0
.22
.78
.28
.8
.89




Low


.2
.8
.25

.26
.74
.35

.71

Applied science occupation
High
.73
.27
2.70
1.27
.40
.60
.67
.45
4.03




Low


.68
.32
2.13

.60
.40
1.50

1.42













III. 6.  Other relevant variables

ID: ID number


Continuous ID number assigned to cases in the order they were entered in the original SAQ database, from 1 through 897. 

SCHOOL: Name of school


Character variable denoting initials of school name, same as original SAQ item.

SCHSEC: School-grade-section ID


Character variable created from three-letter version of SCHOOL above (gghs changed to ggs), concatenated with grade in roman numerals (XI) and letter of section (a, b, c etc.).  Eg: ggsXIb.

III.  MISSING DATA DESCRIPTION AND DOCUMENTATION

III. 1.  General note


There are several references to missing data in earlier parts of this document. As described in Section I above, the three analytic samples (OLD, NEW, & NEWHS in chronological order) were specifically constructed to contain only non-missing cases (i.e. cases with data) for the analytic variables in question.  See also Tables A31-4 earlier in this Appendix for comparisons of the 4 samples.


Missing data documentation only deals with the final level of analytic variables and not with missing data on the original questions/responses of the SAQ; nor with missing data, if any, at the next level of variable construction, viz. items created from questions on the SAQ (c.f. Section above for a description of these levels/steps in variable construction).  As a general note, however, missing data at the SAQ question level is widespread, with several observations (cases/respondents) missing on at least one question (not by design, i.e. not due to the skip pattern) apart from the "identifying questions", which include stream, gender, school type, school and section.  Due to the extensive skip pattern (if-then) in much of the SAQ, many cases are missing data by design.  Preliminary exploratory analysis of the pattern of missing data on the SAQ shows, however, that there are several violations of the skip pattern -- e.g. a respondent answers the first question of an if-then series but answers or misses latter ones out of logical sequence.

III. 2.  How the analytic samples differ from the original and from each other


In an initial attempt to assess  how the missing data might or might not affect the analysis, we have compared the original and three analytic samples on key variables, some which were presented in Tables A31-4 earlier in this appendix.  See also Tables 3.4-3.8 in the main body of the table.

III. 2. a.  How the three analytic samples differ from the original 11th grade full sample.

1. The OLD analytic sample does not differ significantly from ORIGINAL on distributions (central tendency & variability, t-tests and chi-square tests performed) of gender, college degree, parental education, income level, and all question predictors (PFF indices).  It does, however, differ significantly from ORIGINAL on: 

• achievement (OLD higher on average) , t = - 4.6 [1265], p<.0001)

• school type (municipal similar, but more private & less central in OLD, chi-square=5.2 [2], p=.07)

• stream (much more science and much less arts in OLD than ORIG, chi-square=67.9 [2], p=.001).


The above statistics are for the whole samples, but the same patterns hold within each gender as well.    These differences primarily reflect the disproportionate reduction of Arts streams students.  This resulted from differences in SAQ questionnaires, some which instructed only Science students to complete the questions on college-level choices.

2. The new analytic [NEW]  does not differ significantly from ORIGINAL  on distributions of gender, college degree, parental education, income level, and all question predictors (PFF indices).  It does, however, differ significantly from the original on: 

• achievement (NEW higher on average, t = - 4.89 [131], p<.0001)

• school type (municipal similar, but more private & less central in NEW, chi-sqaure=10.07 [2], p=.007)

• stream (much more science and much less arts in NEW than ORIG, chi-square=69.97 [2], p=.001).


The above statistics are for the whole samples, but the same patterns hold within girls.  For boys, the same pattern holds, except for school type, which is not significantly different from ORIG.   Again, these differences primarily reflect the non-science students who did not complete the SAQ questions related to pursuit of college degrees.

3.  The new non-missing high school analytic sample [NEWHS]  does not differ significantly from the original on distributions of gender, stream, school type, college degree, achievement, parental education, income level, and all question predictors (PFF indices). The above statistics are for the whole samples, but the same patterns hold within gender as well.   This suggests that for the logistic regression analysis of High School Stream outcomes, the NEWHS sample offers the most reliable estimates of the overall population in this study.

III. 2. b.  How the three analytic samples differ from each other


The first two analytic samples, OLD & NEW, do not differ significantly from each other on the distributions of all analytic variables.  They each differ systematically from the third analytic sample, NEWHS in the similar manner as they do from the original sample, ORIG, that is, they have a smaller proportion of Arts students.

III. 3.  The pattern of missing data by gender, stream and school   revised by cm after analysis of sections, 5/2000


Detailed information on the pattern of missing data by gender, stream and school was examined.  Each analytic variable was assigneda missing flag, of the format
 MVARIABLENAME (e.g. missing flag for PARED is MPARED) which takes on the value 1 if missing and 0 if not.  


This revealed a disproportionate reduction of Arts streams students in the two analytic samples which excluded cases missing data  on the college degree outcome [OLD, NEW Analytic samples]. A significant percentage (75% for DEGCOLL2, 74.62% for DEG) of those missing on the degree variables are from the Arts stream, and are female (69.53% for DEGCOLL2 and 70.45% for DEG).  The within-gender (but not within-stream) percentages of missing and non-missing cases appear fairly similar: since there are more girls on average, they contribute to larger percentages of both present and absent data.  However, the small number of boys in the original Arts sample was further reduced in the OLD and NEW samples, especially for college level choices.  Only 4 boys ended up in the NEW sample of College Arts degree choosers. 
Further analyses of the missing data show that they are not random in other ways, most notably with regard to gender differences on the control variable, achievement.  Table A3.5, below,  which also appears in chapter 3 (Table 3.4b),  presents T-statistics for boys' and girls' means on achievement, by stream, for the original sample and the three analytical samples.  In the original (ORIG) and NEWHS samples,  there are statistically significant gender differences in achievement among Arts stream students.  Girls in Arts have, on average, higher achievement scores than boys in the Arts stream, as expected (Mukhopadhyay 1994).  These differences in achievement disappear in the samples (NEW, OLD) used for analysis of college-level outcomes—i.e. those reduced in size by the "missing sections" of Arts students.  

Table A3.11.  T-statistics for significant differences between boys' and girls' means on achievement *in each stream, in all four analytic samples.


Significant difference between boys and girls on achievement [t-statistic (df)]





Sample
Arts
Commerce
Science

ORIG
YES

-3.54***
(294)


NO

-.34ns
(221)
NO

1.5ns
(376)

NEW
NO

1.76ns
(71)


NO

-.71ns
(143)
NO

1.01ns
(316)

NEWHS
YES

-3.39***
(243)


NO

-1.38ns
(182)
NO

1.46ns
(331)

OLD
YES/NO

1.81~
(63)


NO

-.81ns
(114)
NO

.78ns
(290)

ns not significant
~ p<.10
* p<.05
** p<.01
*** p<.001

* Achievement here refers to imputed total achievement score, ACHIEVE.  Identical conclusions resulted from analyses with non-missing achievement score, ACHSCORE.

Further analysis of achievement scores was undertaken using linear (ordinary least squares) regression models to fit the data to predict achievement from stream, gender, and the interaction between them.  This is essentially similar to using ANOVAs to achieve the same purpose, i.e. test for achievement differences at the levels of stream, gender, and stream X gender.  The results are shown in Table A3.12 below.

Table A3.12.  Linear regression models predicting achievement(*) score in the original sample.
Variable
Parameter estimate ß and standard error (se)



Model 1
Model 2

INTERCEPT


70.46***
(.52)


71.39***
(.79)



FEMALE



-1.62ns
(1.04)



ART


-16.26***
(.78)


-21.44***
(1.49)

COM


-12.45***
(.85)


-13.65***
(1.34)

FEMALE * ART interaction



7.01***
(1.76)



FEMALE * COM interaction



2.06ns
(1.73)



R2 statistic
.35


.36

ns not significant
~ p<.10
* p<.05
** p<.01
*** p<.001

*Achievement here refers to imputed total achievement score, ACHIEVE.  Identical conclusions resulted from analyses with non-missing achivement score, ACHSCORE.


The first model, Model 1 is a main effects model which tells us the following.  The coefficient for the intercept (70.46%) is the predicted average achievement for students in the Science stream (the omitted dummy variable).  The coefficients for ART & COM tell us the increment or decrement (in this case, the latter) to this Science average in the other two streams respectively.  The associated p-values are for t-tests that test for significant differences in the means.  Thus, students in the Arts stream have achievement scores that are, on average, predicted to be 16.26 percentage points lower than those predicted on average for Science stream students.  Commerce students have average predicted achievement 12.45 percentage points lower than Science students.


The second model is a fully interactive effects model and tells us that:

1.  The coefficient for the intercept is the predicted mean achievement for Science stream boys.

2.  The coefficient for ART is the differential (here decrement) between predicted Science stream average and predicted Arts stream average for boys.  Boys in the Arts stream have achievement scores 21.45 percentage points lower than boys in the Science stream, on average.

3.  Similarly, the coefficient for COM is the differential (here decrement) between predicted mean achievement scores in Science and Commerce streams for boys.  Commerce stream boys have achievement scores 13.65 percentage points lower than Science stream boys, on average.

4.  The FEMALE coefficient represents the overall gender differential is achievement scores -- it is, for girls, the decrement to the effect for boys.  Hence, girls on average in the science stream have achievement scores that are 1.62 percentage points lower than boys in the same stream.

5.  However, the interaction effects add another piece to the story.  The differential between girls and boys is not the same in all streams.  Put another way, the achievement differential between streams is not the same for boys and girls.  After accounting for the overall gender differential of 1.62 percentage points, girls in Arts streams have achievement scores on average that are higher than boys achievement scores in Arts by 5.39 percentage points (7.01 - 1.62).  While the interaction between gender and commerce stream is not significant -- the differential in that case is .44 percentage points (between girls and boys in Commerce).

6.  As to the within-girls picture, girls in the Arts stream have average achievement scores that are 14.44 (21.45 - 7.01) percentage points lower than their female counterparts in the Science stream.  Girls in Commerce have scores that are lower by 11.59 percentage points, on average, than Science stream girls.

These achievement differences were initially puzzling given our preliminary analysis of "missingness" patterns in the original and analytic samples.  There are seven "missing sections" – i.e. sections where only a fraction of students in the section completed the college degree information.  Of these,  one is a commerce section (1 of 6 Commerce sections);  the other six are Arts sections  (6 of 8 Arts sections in the original sample).  The  missing sections are random in that they come from all four cities in the original sample (Delhi-2, Bangalore-2, Madras-1,  Hyderabad-1) and all three school types.  Moreover, between 5-15% of students in the missing sections actually completed the college degree segment.  In some cases, a second Arts section from the same school was among the "non-missing" sections.  Yet, closer examination shows that the two "non-missing" Arts sections are from relatively low-ranked schools: 1 is a municipal school; the other an academically undistinguished, non-elite private girls school.  In contrast, 4 of the 6 missing Arts sections are from central government schools (KVs), two located near or on campuses of major science institutions.  A fifth Arts section is from a very high-ranked, academically elite (and expensive) private school.  Only one "missing section" is from a municipal school.  Given the relationships between school type and achievement (and other control variables) found in Chapters 2 and 3,  this probably explains why girls in the original sample have higher achievement scores than in the reduced sample. 
 


Preliminary comparison of the original and the science-oriented analytic samples (NEW, OLD) on the patrifocality composite variables suggests that overall patterns and trends are quite similar.  Table A3.7 shows, for the original sample,  within and between gender differences, by stream, across the four dimensions of patrifocality.   Overall, they show similar patterns seen earlier in Tables 3.5 and 3.6 in Chapter 3.  The original sample is somewhat lower then the smaller science-oriented analytic samples on the SDL dimension  and just slightly higher on the SEX dimension.   By stream, however, there is a clear and predicted  negative relationship for girls  between levels of patrifocality  on SDL and the selection of stream outcomes:  science> commerce> arts.   Other patrifocality dimensions exhibit the same mixed patterns found using the NEW and NEWHS data.

Table A3.13.  T-statistics* and degrees of freedom for significant differences between boys and girls' means on various dimensions of patrifocality**by stream, in the original sample.


Current Academic Stream












Arts




Commerce


Science



PFF dimension
Boys' mean

(std dev)
Girls' mean

(std dev)
T-stat

(df)
Boys' mean

(std dev)
Girls' mean

(std dev)
T-stat

(df)
Boys' mean

(std dev)
Girls' mean

(std dev)
T-stat

(df)

Old dimensions
OLD_SDL

Sex div of labor


1.23

(.44)
.80

(.53)
5.81***
(294)
1.11

(.42)
.69

(.43)
7.21***
(221)
1.24

(.41)
.64

(.46)
13.08***
(375)

OLD_SEG

Sexual segreg.


1.46

(.61)
1.84

(.60)
-4.54***
(293)
1.65

(.71)
1.90

(.60)
-2.81***
(220)
1.40

(.68)
1.73

(.65)
-4.78***
(375)

OLD_FAM

Family charac.


1.26

(.72)
1.12

(.72)
1.35ns
(271)
1.39

(.65)
1.25

(.58)
1.51ns
(189)
1.14

(.70)
1.22

(.72)
-.99ns
(343)

OLD_INV

Fam investment


.54

(.23)
.54

(.25)
-.16ns
(284)
.48

(.26)
.57

(.23)
-2.84**
(220)
.46

(.25)
.60

(.24)
-5.37***
(372)

New dimensions
SEXDIV1

Sex div of labor


1.01

(.54)
.73

(.50)
3.94***
(294)
1.12

(.47)
.54

(.41)
9.90***
(221)
1.12

(.46)
.51

(.41)
13.57***
 (375)



SEXSEG

Sexual segreg


1.06

(.75)
1.57

(.82)
-4.0***
(293)
1.39

(.86)
1.60

(.79)
-1.87~
(220)
1.24

(.85)
1.55

(.79)
-3.61***
(3.75)

FUTMAR3

Future marr & fam
1.59

(.67)
1.64

(.69)
-.50ns
(283)
1.72

(.60)
1.82

(.66)
-1.07ns
(209)
1.32

(.66)
1.61

(.73)
-3.82***(357)

   ns not significant
~ p<.10
* p<.05
** p<.01
*** p<.001

* Chi-square tests of gender by PFF dimension within each stream produced the same results as these using t-tests.

**Note that the N's in each stream might vary across dimensions because the tests of significance     only consider non-missing cases


 The nature of this by-stream pattern of missingness in the NEW and OLD analytic samples (i.e. the samples not missing data on college degrees) portends potential bias for the estimation of probabilities of choosing science or non-science college degrees.  These two analytic samples are not "representative" of the distribution of stream in the original sample: Arts students are under-represented, resulting in very small numbers of male arts students; and the pattern of gender differences in achievement among Arts students in the original sample is missing.  This bias could account for some unanticipated results in the estimation of logits for both high school (NEW, OLD analytic sample)  and college outcomes (NEW, OLD) in Stage 1 and Stage 2. It should not, however, affect the portion of the  Stage 2 analysis which uses filtered science samples only to examine choices among various science alternatives, such as between medicine and engineering. 

III. 4.  Nature of missing data -- random, by design or systematic?


In this part of Section III, distinctions will be made regarding the types of missing data (Cohen & Cohen, 1983; Afifi & Clark, 1990, Singer 1996) in the original sample.  Please refer to table Set 1 in Appendix B for information on percentages of missing data on each analytic variable.

a) Predictors vs. outcomes (or independent vs. dependent variables).


Generally speaking, data missing on outcome variables leaves the investigator with few to no options except deleting those cases that are missing on the outcome variable.  Data missing on predictors, however, is of a different nature, and if the pattern is random and the numbers missing are of relatively small magnitude, methods of imputation can be undertaken.


The largest "problem" with missing data in these analyses was that the college level outcome, degree (DECOLL2 and DEG and their derivations) had the highest non-response of all analytic variables.  The predictors that were missing data (achievement, income level, parental education, and patrifocality indices) were handled either through imputation (see Section II above for details of this) or by deleting missing cases when the number missing (as in parental education and patrifocality) was very small.  

b)  Random vs. non-random missing data and systematic vs. unsystematic missing data

Another key distinction, perhaps the most important one to be made, is whether the data are "missing at random" (Afifi & Clark, 1990) or not.  Sometimes, the pattern of "missingness" is such that the presence or absence of data on a particular variable (either outcome or predictor) is related to levels or data on another variable (either outcome or predictor).  The task is to determine whether this systematic pattern is random or non-random. In this case, pattern is non-random: Arts stream constitute the bulk of the missing data on the college degree outcome and differ in important ways from Arts students remaining in the sample.  Future analyses might try to deal with the missing outcomes data by using propensity scores (Singer, 1997) or models for censored/truncated data (e.g. Breen, 1996) or, preferably, by using occupational outcome data alone or as a proxy for college degree.

c)  Missing by design

As mentioned in Section III. 1. above, the extensive skip pattern of the SAQ meant that many cases were missing data by design.  If the data were missing in complete logical sequence, some kind of Guttman scale might have been created in the next step of variable construction.  However, there was widespread (and I believe, random) absence of data out of logical sequence (e.g. on the mother's job set of questions).  To compensate for this, creation of an item from a series of if-then questions necessitated a "best case" scenario -- i.e. if datum present on any of the series, datum included on item.  For instance in the series of questions on mother's job status, students were asked:

Mother holds job now?

If no, ever held job?

If mother held job, was it after marriage?

If mother held a job, was it after having children?


The next level item, mother's job status, MOMJOB1 was created to take the value 1 if the respondent answered yes to any of the above questions, or 0 if none of the questions had a response of yes (i.e. were either "no" or missing).


This protocol was followed for any SAQ questions that utilized a skip pattern.


More pertinent to the analytic variables is the issue of dichotomous outcomes created, by design to exclude certain cases.  Most of the outcomes involved in the second analysis (i.e. COMMERCE, SC_ART, B_COM, SC_BA, MBBS_BE, B_E, B_IIT) are conditionally constituted  (see Section II above for definitions of these variables) and hence deliberately missing data for some cases.  For example, COMMERCE is defined as: if non-science high school stream, commerce vs. arts.  This definition excludes all science stream cases.  Furthermore, all these outcomes (plus the remaining four, SCIEN, ART, SCDEG, ARTDEG) were created from the parent variable DEG which was deliberately set to exclude the "no degree" category from its parent variable, DEGCOLL2.

IV. The SAQ (Student Academic Choice Questionnaire) as a measurement tool


The survey tool, SAQ, used to gather data for this analysis has strengths and weakness, some of which should be noted briefly. Unlike many other instruments used by Western researchers, it was created specifically for students in the Indian context.  It appears high in construct validity in that questions are more often than not, worded appropriately to tap underlying constructs, especially the flow of the academic decision model as put forth by Mukhopadhyay (1994).  Not only is it culture-specific in English, but rigorously and expertly translated versions of it were used where necessary.


Nevertheless, there are some cautions that pertain to its use as a measurement tool to gauge Indian students' background data and academic choice paths.  To begin with, I suspect that the extensive skip pattern (if-then sequences) used in the questionnaire might have been unfamiliar to many respondents, generating several missing values for key items.  Second, the use of open-ended questions, while theoretically preferable for an "emic" perspective, is a practical nightmare when it comes to coding and scoring responses.  It is often easier (from a quantitative analyst's viewpoint) to sit down with a group of "experts" from the target population and generate all possible response categories, and provide respondents with these fixed categories, rather than using the open-ended approach.
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NOTE TO APPENDIX 3:

NOTE: I started with  Seeta's "documentation" file –some of that went into Chapter 3; I added material from Addendum to Report; and a very few remarks of may own; I added some tables that were elsewhere, especially on OLD results.  Copies of the tables have been integrated into this chapter but are also separately in Tables Chapter 3 file.
�  Raw data files, originally in SPSSWindows, were translated by my statistical consultant into SAS (mainframe version).  All subsequent analyses & variable constructions were run using SAS mainframe, non-windows versions.  I received extensive electronic & hardcopy versions of much of the output as it was being generated.  Upon completion of the statistical consultant's report, I received SAS translated SPSS versions of the data files (including new variables) used in her analysis.  They should enable me to rerun or generate new analyses of these data.


�  Recall that one 11th grade section was incorrectly given a 9th grade SAQ version and was excluded from the 11th grade processed SAQ database.


�  Two of these tables are also in the body of chapter 3.  I have included them again here for easier reading and comparison.


� Percentages are out of the total non-missing cases in each row (i.e. in each sample/gender within a sample).


� Percentages are out of the total non-missing cases in each row (i.e. in each sample/gender within a sample). The numbers in the Original [Full] sample are slightly different than those used reported elswhere, reflecting the statistical analyst's correction of student errors in their stream designation. Percentages are not affected.  


� Percentages are out of the total non-missing cases in each row (i.e. in each sample/gender within a sample).


� Percentages are out of the total non-missing cases in each row (i.e. in each sample/gender within a sample).


� While this is true, my own research and review of both  INCOME variables suggests that the rupee estimates are fairly accurate and produce reasonable results consistent with other data [e.g. schooltype-income correlations]. Moreover, the rupee estimates have a wider ranger of responses and are truly interval level data. Future analyses may try to utilize this additional indicator of family income.


�  The OLD_ prefix was used in the Stage 2 analysis. These PFF variables are identical to the standardized variables with STD_ prefix in the Stage 1 analysis (e.g. STD_SEG).


�  Since the composite PFF dimensions are averages of categorical variables (even if ordinal), their values are discretized (clustered )  into specific ordinal/continuous levels  (e.g. 10, 20, 30) rather then being treated as a truly continuous variable. They can be treated as  continuous for all practical purposes. 


�  This construct, as noted elsewhere, exhibited strange, non-intuitive inter-item correlations. It was retained in the Stage 1 & Stage 2 analysis because of its theoretical importance.  In exploring alternative patrifocality composites, we considered dropping the "chore" and "home help" items which seemed most problematic. 


� Analytic Stage 1 used the six-level DEGCOLL2, which included the "no degree" category.  Stage 2 used the five-level DEG which excluded it.  "Don't knows" were excluded from both analytic stages.


� "other" in all cases includes other degrees and no degree -- in Stage 1 of analysis.


� "other" in all cases includes other occupations and no occupation -- in Stage 1 of analysis.


�  This parameterization remains at the level of conceptualization alone.  Also, occupational choice outcome variables were only used in Stage 1.


�  Predictor variables are in standardized scores, with a mean of 0 and standard deviation of 1. This was done to facilitate exploration of alternative PFF composites. Similar data from subsequent analytic samples do not use standardized scores.


�  Predictor variables are in standardized scores, with a mean of 0 and standard deviation of 1. This was done to facilitate exploration of alternative PFF composites. Similar data from subsequent analytic samples do not use standardized scores.


�  Exceptions to this naming format are ACHSCORE, DEGCOLL2 & INCOME2, whose missing flags are names MACH, MDEG2, and MISSINC4, respectively.


�  Because the 2 "non-missing" Arts sections are both all girls schools, the male Arts students in NEW apparently come from are the 5-15% of Arts students in "missing sections" who nevertheless completed the college choice segment of the SAQ.


�  This is the unedited opinion of my statistical consultant who is originally from India.  I concur with her views on both its strengths and weaknesses. 
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