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Using Logistic Regression to Find Appropriate Weights for a

Simplified Academic Admission Index

Abstract

Logistic regression was used to develop appropriate weights for an academic admission
index. A combined sample of three-year freshman cohorts (fall 1996 through fall 1998)
was used to develop the index. The weights in several logistic regression analyses for
high school class percentile and ACT composite score predicting different college
outcomes were taken consideration to compose a simplified academic admission index.
The effectiveness of the index was examined by several outcome measures in the original
sample and in a validation sample’. Difference in weights of the composite index existed
among academic colleges; suggesting different weights of the composite index should be
used in different colleges for recruiting pufpose. Results suggested using different

weights to compose the index for particular colleges might be more appropriate.



Many researchers have noted that academic variable such as high school class
percentile (HSCP), high school GPA, high school core courses taken, and standardized
test score (ACT, SAT, etc.) can effectively predict college performance (Pﬁce & Kim,
1976; Mathiasen, 1984; Mouw & Khanna, 1993; Willingham, 1995; Beecher & Fischer
,1999). Berkner & Chavez’s research (1997) noted that “academic qualifications™ for
college were based on a‘ composite of high school grade point average, high school class
rank, and standardized test scores such as SAT and ACT. Being “college qualified”--in
other words, being qualified by students’ academic preparation in high school, was
shown to be very important for college persistence and attainment (Kaufman & Chen,
1999). Many institutions have used a weighted academic admission index for help
recruiting new undergraduate students (e.g. Getting into college, 1998; Information on
Admissions at Utah's Public Colleges and Universities, 2001). Such index usually
consisted of high school academic performance, such as grade point average in high
school, high school class rank or percentile, and standardized test scores (SAT, ACT,
etc.). There are many weighting methods to combine several predictor variables into a
composite index score, such as regression weights (the weight derived from the
regression analysis), equal weights (weighting the predictor variable by the reciprocal of
it’é standard deviation), unit weights (the standard scores of predictor variables are each
given weights of 1), factor weights, and canonical weights, etc. (Wang & Stanley, 1970;
Aamodt & Kimbrough, 1985). Numerous studies also have been done to develop an
academic index to predict college success (e.g. Nicholson, 1971; Whital, 1984; Rowe et.
al., 1985). Thornell & Jones (1986) used regression analysis to establish a prediction

equation for college freshman GPA using ACT and HSCP as predictor variables. They



found that although the ACT did contribute to the prediction equation to predict freshman
GPA, high school performance was a better predictor than ACT. Most studies on
prediction effectiveness of high school GPA, class percentile and standardized test score
predicting college performance used college GPA as dependent variable, thus only
students who persisted in college retained in their analysis. Xiao (1999) followed 6,593
freshmen and found that academic success was among the best academic indicators for
later persistence and bachelor’s degree completion. Every student who enrolled at the
beginning of the first semester in college retained in that study. Using the second and
fourth semester academic success to predict college graduation (in six years) achieved
70.7% and 80.1% correct predictions, respectively. Xiao also found that HSCP was a
better predictor than ACT scores for predicting student success in college. Osborne
(2000) stated that multiple regression could be an effective tool for developing prediction
equations. Osborne encouraged the use of logistic regression for predicting binomial or
discrete outcomes in future research. The present study used logistic regression analysis
to develop and evaluate a simplified academic admission index to predict college
academic success. The index is the sum of HSCP and a weighted ACT. The basic goal
of the present study is to find the appropriate weights for the index, enable it to predict

college success effectively.

Method
Students
Table 1 shows the demographics of student samples in the present study. The

original sample had 6,412 new freshmen that entered in a Midwest university in fall



Table 1
Demographics of Freshmen Cohorts

Fall 1996-98 Combined Fall 1999

College Business 1,482 536
Education 476 214

Engineering & Engineering Tech 438 208

Health & Human Sciences 829 246

Liberat Arts & Sciences 2,654 881

Visual & Performing Arts 533 238

Gender Female 3439 1,082
Male . 2973 1,241

Alt 6,412 2,323

1996, fall 1997, and fall 1998. Students enrolled in six colleges--Colleges of Business
(BUS), Education (EDU), Visual and Performing Arts (ART), Liberal Arts and Sciences
I(LAS), Health and Human Sciences (HHS), and Engineering and Engineering
Technology (EET). The validation sample had 2,323 fall 1999 new freshmen enrolled in
the same university. Students without a HCSP or ACT score were not included in these
samples. Some students did not have ACT score but SAT score. Their SAT score was
converted into appropriate ACT score.
Data

Students demographic data, persistent data, cumulative GPA, HSCP, ACT were
obtained from student record file. Student academic success is defined that student
retained in the end of a semester and received a cumulative GPA of 2.0 or higher. Those
students’ academic success in that semester was coded 1. If a student does not retain at
the end of a semester or the student’s cumulative GPA is below 2.0, his/her academic

success in that semester was coded 0.



Analy..sis Strategies

Logistic regression was used in the original sample to develop the weighted index,
and evaluate the effectiveness of the index. In the initial step of logistic regression
analysis, the predictor variables were HSCP and ACT. The dependent variable was
success in the second or fourth semester. The ratio of parameters for ACT and HSCP
was calculated for each logistic regression. A simple weight for ACT was determined
after a comprehensive review of these ratios in different logistic regression equations.
Thus the index is simply the sum of HSCP and a weighted ACT. The weight for ACT in
the index should be robust over student samples, should be effective to predict different
| college outcome measures, and be simple. The present study treated success in the
second semester more important than success in the fourth semester. Once the weight for
ACT in the index was determined, correlation analysis and further logistic regression
analysis was conducted. Correlation coefficients were calculated in both original and
validation samples to evaluate the associations between indexes score and academic
success in the second and fourth semesters. In the logistic regression, the predictor
variables was the index, the dependent variable was success in the second or fourth
semester. The probability of success was calculated at different cutoff index scores.
Proportion of success for students equal or above each cutoff index score and below the
cutoff score was calculated for each outcome measures according to the logistic
regression results. Chi-square test was used in the validation sample to examine the
difference in proportions of academic success between students whose index score was at
least eq-ual to a cutoff scoré, and students whose index score was below the cutoff score.

Hit ratio was calculated for the original sample at each index score (probability of correct



decisions) and the validation sample at each range of index score (proportion of correct
decisions). The correct decisions include students equal or above index who received

success, and students below index who did not receive success.

Results

The present study showed how to use logistic regression to find appropriate weights
for the admission index consists of HSCP and ACT score. The index score could predict
several college outcome measures effectively.
Logistic Regression to Determine Weights in the Index

Table 2 shows the chi-square for covariates and parameters in logistic regression for
the original sample. All chi-squares were significant (df = 2, p <.0001) for HSCP and
ACT in predicting the second and fourth semester success for individual colleges and for
total freshmen sample. All parameters for HSCP and most parameters for the intercept
and ACT were significant ( p <.05). The ratio for parameters for ACT and HSCP was
1.6 for predicting success in the second semester and 1.0 for predicting success in the
fourth semester. In individual colleges, the ratios ranged from —0.2 (ART) to 3.6 (BUS)
for predicting success in the second semester and ranged from —-0.5 (ART) to 2.9 (BUS)
for predicting success in the fourth semester. The weight for ACT in the admission index
determined was 1.5 for the whole freshman sample, as well as, for colleges of EDU,
LAS, HHS, and EET. That weight was 2.0 for BUS and 0.0 for ART.
Correlation Analysis

The two outcome measures--success in the second semester and fourth semester

correlated significantly (» = 0.635, n = 6,412, p <0.0001 for fall 1996-98 freshmen and



Table 2
Logistic Regression Results of ACT and High School Class Percentile in Predicting
College Performance Measures for Fall 1996-98 Combined Cohort

x2 (df =2) Parameters in Logistic Regression Parameter of ACT/
For Covariates Intercept H. S. Class Percentile ACT Parameter of HSCP
Predicting Success in 2nd Semester
Business 129.990 -4.0488 0.0343 0.1251 36
Education 41.043 -3.312 0.0401 0.0811(n.s} 2.0
Engr & Engr Tech 66.433 -4.8224 0.0474 0.0903 1.9
Health & Human Sciences 81.565 -3.1331 0.0423 : 0.0574 14
Liberal Arts & Sciences 214.673 -2.6365 0.0329 0.0527 1.6
Visual & Performing Arts 43.602 -1.1027(n.s) 0.0409 -0.0069(n.s) 0.2
All 556.781 -2.8133 0.0359 0.0587 1.6
Predicting Success in 4th Semester
Business 96.415 -3.0114 0.0288 0.0829 29
Education 14.839 -1.2423(n.s) 0.0227 0.0201{n.s) 0.9
Engr & Engr Tech 29.043 -3.2931 0.0266 0.0804 3.0
Health & Human Sciences 39.763 -2.2423 0.025 0.0544(n.s.) 22
Liberal Arts & Sciences 188.232 -1.9012 0.0314 0.0141 0.4
Visual & Performing Arts 39.553 -1.1022(n.s) 0.0351 -0.0161(n.s.) 0.5
All 397.018 -2.0089 0.0295 0.0289 1.0

Note: p <.0001for all x2forcovariates, p <.05 for all parameters in logistic regression, excerpt for those marked non significant (ns).

r=0.660, n=2,323, p <0.0001 for fall 1999 freshmen). Table 3 shows that the index is
significantly correlated with students’ second semester and fourth semester academic
success (p < 0.05 for all correlation coefficients), in both the original and the validation
freshman samples. In each student group, correlation coefficient between the index and
success in the second semester was higher than that between the index and success in the
fourth semester. With a few exceptions, the correlation coefficients between the index
and academic success variables were higher than the correlation coefficients between
HSCP and academic success variables. The correlation coefficient between the index (or
HSCP) and performance measures were always higher than the corresponding correlation
coefficient between ACT and performance measures.
Logistic Regression to Evaluate the Effectiveness of the Index

Table 4 shows the chi-square for covariates and parameters in logistic regression for

the original sample. All chi-squares were significant (df = 1, p <.0001) for the index
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Table 3
Correlation Coefficients Between Index, H.S. Class percentile, ACT Composite
and Performance Measures

Index H.S. Class Percentile ACT
Falt 1996-98 Combined Cohort (Concurrent)

Business (n = 1,482)

Success in 2nd semester 0.286 0.263 0.158

Success in 4th Semester 0.250 0.235 0.124
Education (n = 476)

Success in 2nd semester 0.285 0.279 0.148

Success in 4th Semester 0.174 0.174 0.076 (ns)
Engr & Engr Tech(n = 438)

Success in 2nd semester 0.378 0.359 0.177

Success in 4th Semester 0.248 0.224 0.154
Health & Human Sciences (n = 829)

Success in 2nd semester 0.310 0.310 0.152

Success in 4th Semester 0.217 0.211 0.130
Liberal Arts & Sciences (n = 2,654)

Success in 2nd semester 0.280 0.272 0.113

Success in 4th Semester 0.259 0.263 0.066
Visual & Performing Arts (n = 533)

Success in 2nd semester 0.286 0.286 0.057

Success in 4th Semester 0.270 0.270 0.073 (ns)
All (n = 6,412)

Success in 2nd semester 0.290 0.283 0.122

Success in 4th Semester 0.245 0.244 0.086

Fall 1999 Cohort (Cross-Validation)

Business (n = 536)

Success in 2nd semester 0.185 0.169 0.111

Success in 4th Semester 0.145 0.139 0.069 (ns)
Education (n = 214)

Success in 2nd semester 0.297 0.274 0.204

Success in 4th Semester 0.138 0.143 0.033 (ns)
Engr & Engr Tech(n = 208)

Success in 2nd semester 0.426 0.420 0.130 (ns)

Success in 4th Semester 0.351 0.361 0.047 (ns)
Health & Human Sciences (n = 246)

Success in 2nd semester 0.175 0.178 0.055 (ns)

Success in 4th Semester 0.186 0.196 0.031 (ns)
Liberal Arts & Sciences (n = 881)

Success in 2nd semester 0.287 0.282 0.118

Success in 4th Semester 0.228 0.217 0.119
Visual & Performing Arts (n = 238)

Success in 2nd semester 0.243 0.243 0.097 (ns)

Success in 4th Semester 0.181 0.181 0.080 (ns)
All (n =2,323)

Success in 2nd semester 0.256 0.252 0.100

Success in 4th Semester 0.202 0.203 0.065

Note: 1. p <.05 for all correlation coefficients, excerpt for those marked non significant (ns).
2. Index = High School Class percentile + 2..0*ACT for College of Business,
Index = High School Class percentile for College of Visual & Performing Arts,
Index = High Schoo! Class percentile + 1..5*ACT for all other colleges and all.
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Table 4
Logistic Regression Results of Index Score Predicting College Performance Measures
For Fall 1999 Cohort

x2 (df =1) Parameters in Logistic Regression Weight for ACT
For Covariates Intercept Index ) in Index
Predicting Success in 2nd Semester
Business 125.093 -3.0739 0.0369 2.0
Visual & Performing Arts 43.553 +1.2329 0.0404 0.0
Al 556,567 27311 0.0362 1.5
Predicting Success in 4th Semester
Business 95.264 -2.5898 0.0301 20
Visual & Performing Arts 39.208 -1.3988 0.0339 0.0
All 394.597 -2.582 0.0285 1.5

Note: p <.0001 for all x2 for covariates, p <.001 forall parameters in logistic regression.

predicting the second and fourth semester success in BUS, ART, and in total freshmen
sample. All parameters in these logistic regressions were significant at the .001 level.
The left portion of Tables 5 through 7 shows the results derived from logistic regression.
Probability of success was calculated at different cutoff index scores. For example, in the
first column of Table 5, the corresponding probability of success for index 100 is 0.708
and 0.644 for success in the second and fourth semester, respectively. That means the
probability to receive the second and fourth semester success is 0.708 and 0.644,
respectively, for student whose index equals to 100. The following two. columns show
the probability of success for students equal and above each cutoff score and students
below that cutoff score. The last column qf the left portion in tables 5 through 7 shows
the probability of correct decisions (hit ratios) using each cutoff index score. The highest
probability of correct decisions (hit ratio) would be ob‘tained by using an index score 75
6r 80 as cutoff score for the whole fre.shmen sample (Table 5), an index score 85 or 90 as
cutoff score in BUS (Table 6) and an index score 30 or 35 as cutoff score in ART (Table

7).

> 11



Validating in Validation sample

The right portion of Tables 5 through 7 shows the real data calculation results in the
validation sample. Proportion of success was calculated in each cutoff index score
ranges, instead of at each cutoff score. For example, in the right portion of Table 5, the
correspbnding proportion of success in the row for index 100 is 0.661 and 0.648, for fall
1999 freshmen success in the second and fourth semester, respectively. That means
66.1% and 64.8% of students whose index is at least 100 but below 105 experienced
second semester and fourth semester success, respectively. The next two columns show
the proportion of success for students equal and above each cutoff score and students
below the cutoff score, respectively. Chi-square test revealed that the difference in

proportion of academic success was significant between students whose Index score was

at least at the cutoff score and students whose index score was below that cutoff score

when certain cutoff scores were used (df=1, p <.001 for all 4’s). The last column in
tables 5 through 7 shows the proportion of correct decisions (hit raﬁos) using each cutoff
index score. The highest hit ratio was obtained when a cutoff score of 65 was used for
the validation sample The cutoff score that could achieve the highest hit ratio in the
validation sample was slightly lower than that in the original sample. That also was true
for BUS and ART. Figures 1 through 3 compare the probability of success derived from
logistic regression in the original sample (fall 1996-98), and the actual proportion of
success in the validating sample. The trend of the two curves is similar, even though the
curve for fall 1999 actual data is a zigzag line. The predicted probability of success was
lower than the actual proportion of success in the lower index levels for students in BUS

(Figure 2). Figures 1 through 3, also, show the curve for proportion of students who
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Table 5

Efficiency of Index Predicting Academic Success for All Freshmen

Fall 1996-98 Combined Cohort Fall 1999 Cohort
(Calculated from Logistic Regression) (Real Data)
Difference  Probability Difference Proportion
Equal or in of Equal or in of
Probability Above Below Probability Cormrect Proportion Above Below Proportion Comect
of Cutoff Cutoff of Decision of Cutoff Cutotf of Decision
index Success Score Score Success (Hit Ratio) Success Score Score Success 22 p (Hit Ratio)
Predicting Si in Second Si ]
150 0937 0.937 0.694 0.243 0.306 1.000 1.000 0.720 0.280 1.167 0.028 0.281
145 0.925 0.926 0.693 0.233 0.309 0.900 0923 0.mM9 0.204 2670 0.102 0.285
140 0912 0914 0.690 0.224 0.319 0.960 0.947 0.7116 0.231 9.894 0.002 0.234
135 0.896 0.903 0.685 0.218 0.338 0.933 0.939 oM 0.228 24.259 0.001 0.317
130 0.878 0.892 0.678 0.213 0.364 0918 0.928 0.701 0.227 45,708 0.001 0.352
125 0.857 0.875 0.665 0.210 0.409 0.835 0.890 0.692 0.198 54.808 0.001 0.390
120 0.833 0.860 0.649 0.212 0.460 0.848 0877 0.680 0.197 73.469 0.001 0.435
115 0.807 0.846 0.631 0.215 0.509 0.829 0.864 0.664 0.200 93.309 0.001 0.485
110 o 0.830 0.611 0.219 0.556 0.797 0.847 0.644 0.203 111.729 0.001 0.540
105 0.744 0814 0.588 0.225 0.600 0.760 0.830 0.623 0.207 122.569 0.001 0.5%0
100 0.708 0.797 0.564 0.233 0.637 0.661 0.800 0.614 0.186 97.264 0.001 0.622
95 0.669 0.780 0.539 0.241 0.666 0.750 0.793 0.579 0.214 118.625 0.001 0.666
90 0.628 0.762 0.512 0.250 0.687 0.595 om 0.574 0.197 85.224 0.001 0.682
85 0.585 0.744 0.480 0.264 0.702 0.598 0.756 0.565 0.191 63.576 0.001 0.696
80 0.541 0.728 0.447 0.282 0.707 0.573 0.743 0.561 0.182 41.739 0.001 0.705
15 0.495 ons 0.408 0.307 0.707 0.5717 0.733 0.548 0.185 26.244 0.001 013
70 0.450 0.706 0.365 0.341 0.703 0.527 0.727 0.565 0.161 11.417 0.001 015
65 0.406 0.700 0323 0378 0.700 0.733 0.727 0.404 0322 23.761 0.001 0.724
60 0.363 0.698 0.284 0.414 0.698 0.444 0.724 0.319 0.345 16.933 0.001 0.723
55 0323 0.696 0.249 0.447 0.696 0.385 0123 0.315 0.348 9.526 0.002 0.12
50 0.284 0.695 0.224 04M 0.695 0.400 0122 0.364 0.358 6.973 0.008 0.1
45 0.249 0.695 0.197 0.498 0.695 0.167 0.720 0.600 0.120 0.359 0.549 0.720
40 0.217 0.694 0.163 0.532 0.654 1.000 0.721 0.000 [A74} 5152 0.023 o1
35 0.188 0.694 0.150 0.544 0.694 0.000 0.720 - - - - 0.720
Predicting S in Fourth Si ]
150 0.883 0.883 0.639 0.244 0.362 1.000 1.000 0.675 0.325 1.444 0.230 0.326
145 0.867 0.869 0.638 0.231 0.364 0.900 0923 0.674 0.249 3.658 0.056 0.329
140 0.850 0.853 0.635 0.218 0313 0.920 0.921 0.6M 0.250 10.632 0.001 0.338
135 0.831 0.840 0.630 0.210 0.388 0.817 0.857 0.667 0.190 15.412 0.001 0.355
130 0.810 0.826 0.624 0.202 0.409 0.814 0.836 0.661 0.175 25.006 0.001 0.381
125 0.787 0.808 0.612 0.196 0.446 0.759 0.805 0.654 0451 23197 0.001 0.411
120 0.762 0.791 0.597 0.1%4 0486 0.762 0191 0.645 0.146 36.918 0.001 0445
15 0.7135 0.776 0.582 0.195 0.523 0.800 0.794 0.629 0.164 57.970 0.001 0.490
10 0.706 0.760 0.564 0.196 0.558 0.747 0.782 0.612 0170 72.014 0.001 0.536
105 0.676 0.744 0.545 0.199 0.5%0 oms 0.768 0.593 0175 81.116 0.001 0.517
100 0.644 0.728 0.525 0.203 0.616 0.648 0.747 0.580 0.167 72.438 0.001 0.607
95 0.611 07113 0.505 0.207 0.635 0.681 0.138 0.554 0.185 81.018 0.001 0.639
90 0.576 0.697 0.483 0.213 0.648 0.538 0.7116 0.559 0157 49.798 0.001 0.645
85 0.541 0.681 0.458 0.223 0.655 0.573 0.703 0.553 0.150 36.136 0.001 0.656
80 0.506 0.667 0.432 0.236 0.655 0.559 0693 0.550 0.143 23.617 0.001 0.663
15 0.470 0.656 0.401 0.255 - 0.652 0.545 0.685 0.554 0431 11.979 0.001 0.668
70 0435 0.648 0.367 0.281 0.648 0.554 0.680 0.554 0126 6.405 0.011 0.61
€5 0.400 0.644 0.333 0.310 0.644 oM 0.681 0.404 0217 16.080 0.001 0.679
60 0.366 0.642 0.302 0.339 0.642 0.389 0.679 0.414 0.265 9.169 0.002 0.678
55 0.334 0.640 0213 0.367 0.641 0.462 0.678 0375 0.303 6.633 0.010 0677
50 0.303 0.640 0.252 0.387 0.640 0.400 0.677 0.364 0.313 4901 0.027 0.677
45 0.214 0.639 0.228 0.411 0.639 0.333 0.676 0.400 0.276 1.734 0.188 0.676
40 0246 0.639 0.198 0.441 0.639 0.667 0.676 0.000 0.676 4.165 0.041 0.676
35 0.21 0.639 0.187 0.452 0.639 0.000 0.675 - - - - 0.675

Note: Index = High School Class Percentile + 1.5* ACT.

Hit Ratio = (Number of students equal or above index who achieved success + number of students equal or above index who did not achieve success) / total number of students.
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Table 6
Efficiency of Index Predicting Academic Success for College of Business Freshmen

Fall 1996-98 Combined Cohort Fall 1999 Cohort
(Calculated from Logistic Regression) (Real Data)
Difference  Probability Difference Proportion
Equal or in of Equal or in of
Probabifity Above Below'  Probability Correct Propom'oh Above Below proportion Correct
of Cutoff Cutoff of Decision of Cutoff Cutoff of Decision
Index Success Score Score Success (Hit Ratio) Success Score Score Success 2 P (Hit Ratio)
Predicting S in Second St H

165 0.953 0.953 0.725 0.229 0.276
160 0.944 0.949 0724 0.225 0218 0.667 0.667 0.756 -0.089 0.129 0.719 0.246
155 0.934 0.938 013 0.215 0.283 1.000 0.889 0.753 0.136 0.881 0.348 0.257
150 0.921 0.928 0.720 0.208 0.296 1.000 0.929 0.751 0.178 2329 0.127 0.267
145 0.907 0.918 0.715 0.202 0.315 1.000 0.964 0.744 0.220 6.967 0.008 0.293
140 0.890 0.904 0.707 0.198 0.350 0.850 0917 0.740 0477 7407 0.008 0.319
135 0.8 0.890 0.693 0.197 0.400 0.806 0.873 0.735 0138 6.965 0.008 0.354
130 0.849 0.877 0.677 0.199 0.455 0.867 0.871 0721 0.150 1.627 0.001 0.416
125 0.823 0.863 0.660 0.203 0.508 0.780 0.848 0714 0134 11138 0.001 0.459
120 0.795 0.848 0.639 0.208 . 0.561 0.850 0.849 0.698 0.151 15.609 0.001 0.511
15 0.763 0834 0.619 0.215 0.604 0.755 0.829 0.687 0.142 14.635 0.001 0.562
110 0.728 0.817 0.593 0.223 0.648 0.678 0.801 0.689 0.112 8.761 0.003 0.601
105 0.690 0.800 0.565 0.234 0.683 074 0.791 0.684 0.107 1.415 0.006 0.634
100 0.649 0.784 0.538 0.246 0.706 0.767 0.789 0.657 0.132 9.460 0.002 0.677
95 0.606 0.767 0.503 0.264 0.724 0.632 0.775 0.667 0.108 5.008 0.025 0.696
90 0.562 0.753 0.466 0.287 0.732 0.743 0.773 0.623 0.150 6.558 0.010 0.728
85 0.516 0.743 0.430 0.313 0.733 0.583 0.764 0.649 0.115 2462 0117 0.735
80 0.470 0.74 0.386 0.349 0.731 0.750 0.763 0.600 0.163 3438 0.064 0.746
15 0.424 0.729 0334 0.396 0.729 0.692 0.761 0.500 0.261 4342 0.037 0.756
70 0.380 0.729 0.319 0.409 0.728 0.500 0.758 0.500 0.258 2147 0.143 0.756
65 0.337 0.726 0.279 0.447 0.726 0.500 0.758 0.500 0.258 1.426 0.232 0.756
60 . 0.297 0.726 0.260 0.465 0.726 - 0.758 0.500 0.258 0324 0.569 ° 0.756
55 0.260 - - - - 0.500 0.756 - - - - 0.756

Predicting Success in Fourth Semester:

165 0915 0915 0.676 0.239 0.325
160 0.902 0.909 0675 0.233 0.326 0.667 0.667 0.724 <0.058 0.049 0.824 0.278
155 0.888 0.894 0674 0.220 0.331 1.000 0.889 012 0.168 1.247 0.264 0.289
150 0.873 0.881 0.6M 0.210 0.342 1.000 0.857 0.720 0137 1217 0.258 0.295
145 0.855 0.868 0.667 0.202 0.359 1.000 0.893 0ns 0178 4220 0.040 0317
140 0835 0.852 0.658 0.194 0.390 0.850 0813 0ns 0.097 20m 0.150 0.332
135 0.813 0.836 0.646 0.190 0.431 0.806 0.810 0.708 0.101 3448 0.063 0.368
130 0.789 0.820 0.631 0.190 0477 0.867 0.823 0.694 0.128 7.862 0.005 0.425
125 0.763 0.806 0.615 0.191 0.520 0.780 0818 0.682 0.136 10.606 0.001 0472
120 0.735 0.790 0.596 0.194 0.563 0.850 0.815 0.668 0.147 13.679 0.001 0517
15 0.705 0.776 0.579 0197 0.596 0.755 0.791 0.662 0.129 111 0.001 0.556
10 0.673 0.759 0.557 0.202 0.629 0678 0.776 0.648 0.128 10.554 0.001 0.603
105 0.639 0.743 0533 0.210 0.655 0714 0.752 0.667 0.085 4328 0.037 0614
100 0.603 0.729 0.511 0218 0.61 0.767 0.739 0.679 0.060 1.792 0.181 0.634
95 0.567 03 0.481 0231 0.682 0.632 0.732 0.688 0.044 0774 0379 0.657
90 0.529 0.7200 0.451 0.249 0.686 0.743 0.726 0.705 0.021 0.124 0.725 0.677
8 0492 0.691 0422 0.270 0.685 0.583 0.727 0.676 0.052 0.462 0.497 0.700
80 0454 0.684 0.386 0.298 0.682 0.750 0.730 0.600 0.130 2013 0.154 [XiH
5 0.417 0.680 0.343 0337 0.680 0.692 0.731 0.417 0314 5,79 0.016 0.728
70 0.381 0.679 0.332 0.348 0679 0.500 0.728 0333 0.395 4,630 0.031 0.728
65 0.347 0.677 0.298 0.379 0677 0.500 0.727 0.250 04717 4,528 0.033 0.728
60 0313 0.677 0.282 0.395 0677 - 0727 0.250 04717 2627 0.105 0.728
55 - - - - - 0.500 0.724 -~ - -~ - 0.724

Note: index = High School Class Percentile + 2.0 * ACT.

Hit Ratio = (Number of students equal or above index who achieved success + number of students equal or above index who did not achieve success}/ total number of students.
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Table 7

Efficiency of Index Predicting Academic Success for College of Visual & Performing Arts Freshmen

Fall 1996-98 Combined Cohort Fall 1999 Cohort
(Calculated from Logistic Regression)} (Real Data)
Difference  Probability Difference Proportion
Equal or in of Equalor In of
Probability Above Below Probability Correct Proportion Above Below proportion Correct
of Cutoff Cutoff of Decision of Cutoff Cutoff of Decision
Index Success Score Score Success (Hit Ratio) Success Score Score Success x2 P (Hit Ratio)
Predicting Si in Second S
95 0.931 0.931 0.772 0.160 0.256 0.928 0,928 0.7172 0.156 1.884 0.170 0.269
90 0917 0923 0.761 0.162 0.311 1.000 0.967 0.755 0.212 6.892 0.009 0.336
85 0.901 0914 0.749 0.165 0.367 0.769 0.907 0.754 0.153 4838 0.028 0.366
80 0.881 0.904 0.735 0.169 0.428 0.941 0917 0.736 0.181 8.582 0.005 0.428
7% 0.858 0.888 0.707 0.181 0.528 0.870 0.904 0.716 0.187 11.128 0.001 0.500
70 0.832 0.878 0.686 0.192 0.584 0.793 0.875 0.698 0.1717 10.828 0.001 0.51
65 0.802 0.866 0.663 0.203 0.637 0.800 0.861 0.6713 0.188 12.048 0.001 0.634
60 0.767 0.854 0.641 0.214 0677 0.611 0.832 0.687 0.148 6.703 0.010 0.651
55 0.728 0.837 0.606 0.231 0.723 0.750 0.823 0.667 0.156 6.618 0.010 0.693
50 0.688 0.822 0.566 0.256 0.755 0.583 0.807 0.686 0.121 3.448 0.063 . 0.702
45 0.643 0810 0.527 0.283 0.772 0.706 0.799 0.676 0.123 2.563 0.109 0.731
40 0.595 0.800 0.483 0.317 0.780 0.786 0.798 0.600 0.198 4213 0.040 0.765
35 0.546 0.791 0.429 0.362 0.783 0.667 0.795 0.571 0.223 3845 0.050 0.773
30 0.495 0.788 0.401 0.387 0.783 0.833 0.796 0315 0.421 8.012 0.005 0.790
25 0.445 0.784 0.368 0.417 0.782 0.250 0.786 0.500 0.286 1.888 0.169 0.782
20 0.396 0.780 0.283 0.496 0719 0.500 0.784 0.500 0.284 0.936 0.333 0.782
15 0.348 - - - 1.000 0.785 0.000 0.785 3.592 0.058 0.786
10 0.304 0.779 0.263 0.516 0779 - 0.785 0.000 0.785 3.592 0.058 0.786
5 0.263 - - - - 0.000 0.782 - - - 0.782
Predicting S in Fourth S
95 0.861 0.861 0.670 0.191 0.351 0.857 0.857 0.652 0.205 2490 0.115 0.378
80 0.840 0.848 0.657 0.190 0.396 0.750 0.800 0.644 0.156 2.851 0.091 0.412
85 0816 0.835 0.644 0.191 0.439 0.538 0.721 0.651 0.070 0.766 0.381 0.416
80 0.789 0.820 0.628 0.192 0.486 0.706 0.7M7 0.646 0.07 1.002 0.317 0.445
% 0.759 0.799 0.599 0.200 0.558 0.826 0.747 0.619 0.128 3946 0.047 0.508
70 0727 0.786 0.578 0.208 0.596 0.759 0.750 0.587 0.163 1.034 0.008 0.5711
65 0.692 om 0.555 0.217 0,630 0.800 0.75% 0.535 0.224 13.128 0.001 0.634
60 0.654 0.758 0.534 0.224 0.653 0.500 0128 0.542 0.187 8.458 0.004 0.634
55 0.615 0.738 0.502 0.236 0.676 0.550 0.709 0.540 0.169 5.921 0.015 0.643
50 0.5714 0.1 0.467 0.255 0.689 0.417 0.690 0.569 0.121 2638 0.104 0.634
45 0.532 0.709 0.433 0.276 0.693 0.588 0.681 0.559 0.123 1.961 0.161 0.647
40 0.490 0.698 0.397 0.301 0.692 0.571 0.674 0.550 0.124 1.269 0.260 0.655
35 0.447 0.690 0.354 0.336 0.688 0.500 0.670 0.5711 0.098 0.570 0.450 0.655
30 0.406 0.687 0.332 0.355 0.686 0.667 0.670 0.500 0.170 0.996 0.318 0.664
25 0.366 0.683 0.306 03717 0.683 0.250 0.662 0.750 -0.088 0.135 0.73 0.655
20 0.327 0.679 0.242 0.437 0.679 1.000 0.665 0.500 0.165 0.243 0.622 0.664
15 0.2%1 - - - - 1.000 0.667 0.000 0.667 1.983 0.158 0.668
10 0.257 0.678 0.226 0.452 0,678 - 0.667 0.000 0.667 1.983 0.158 0.668
5 0.226 - - - - 0.000 0.664 - - - - 0.664

Note: Index = High School Class Percentile.

Hit Ratio = (Number of students equa! or above index who achieved success + number of students equal or above index who did not achieve success)/ total number of students.
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received academic success among students equal or above an index score in the fall
1999 sample. These curves are relatively flat when a lower cutoff index score is used.
They show more rapid increase when a cutoff score in the middle or higher range is
used. Usually, the higher the cutoff score, the higher the proportion of students receive

SUCCcsS.

Discussion

The present study illustrated the way to develop a simplified academic admission
index from parameters in logistic regression. The index is simply a weighted éomposite
score of HSCP and ACT. The present study uses college academic success as college
outcome performance measure. Using this dichotomous variable as outcome measure
allows all students remain in the analysis. The downside of the dichotomous variable is
that may treat students who transferred to other institutions or withdrew from college,
who have good college GPA, as not successful in college. This problem can be corrected
by carefully following students’ reasons to leave the present college. To develop weights
in the index, both statistical procedures and subjective determination process are
involved. More than one predictor variables and more than one outcome variables are
examined. The present study is interested not only in combine predictor variables but
also in the accuracy of college success prediction. Researchers (Wainer, 1976; Fralicx &
Raju, 1982; Aamodt & Kimbrough,1985) found that most weighting methods were
highly related. That is, composite scores derived from different weighting methods were
highly correlated. Aamodt & Kimbrough (1985) concluded that “the method used to

weight multiple predictors or criteria in the forming of a composite score is not as

. 16



importaﬁt as once believed”. The present study determined a simple weight for ACT in
the index. The weight was robust over student samples and was effective to predict
different college outcome measures. Specifying weight in the index involves subjective
process. It must be done with great care. As soon as weights in the index are
determined, the probability of success at each index score can be calculated via logistic
regression analysis. As seen in the results, in most cases, the actual proportion of success
curve in the validation sample almost overlaps the predicted probability of success curve.
Proportions of success in BUS in lower index levels were some how under-predicted. It
might be due to the possible deference between the validation sample and the original
sample in BUS or due to the small number of students in the lower index levels. The
present study used two highly correlated outcome measures. The determination of
weights in the index has paid more attention on success in the second semester than
success in the fourth semester. The results showed that success in the second semester
correlated higher with the index score than success in the fourth semester. The index can
effectively predict college success. It can help higher education administrators to set the
admission criteria and to examine the likelihood of college success of entering students.
Results of the study suggested that using different weights to compose the index for
particular colleges might be more appropriate. Future research might include more and
better predictors and outcome measures to improve the predictive power of the admission

index.
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Fig. 1: Efficiency of Index Predicting Academic Semester Success for All
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Fig. 2: Efficiency of Index Predicting Academic Success for
College of Businness Freshmen
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Fig. 3: Efficiency of Index Predicting Academic Success for
College of Visual & Performing Arts Freshmen ‘

100%

90%

80%

70%

60%

50%

40%

30%

20% -

10% -

|Second Semester

0%

100%

90%

80% -

70%

60%

50%

40%

30%

20%

10%

0%

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Index = HSCP

Fourth Semester

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Index = HSCP

——

Probability of Success ==@=Success for Fall 1999 Freshmen ==# *Success for Fall 1999 Freshmen Equal or Above Index |

18 | BEST COPY AVAILABLE

20




REFERENCES

Aamodt, M. G., & Kimbrough, W. W. (1985). Comparison of four methods for
weighting multiple predictors. Educational and Psychological Measurement, 45,
477-82.

Beecher, M., & Fischer, L (1999). High school courses and écores as predictors of
college success. Journal of College Admission, No.163, 4-9.

Berkner, L., & Chavez, L. (1997). Access to postsecondary education for the 1992 high
school graduates. Washington, D.C.: National Center for Educational Statistics.

Fralicx, R. D., & Raju, N. S. (1982). A comparison of five methods for combining
multiple criteria into a single composite. Educational and Psychological
Measurement, 42, 823-27.

Getting into College. (1998). Retrieved from the Washington State Higher Education
Coordinating Board, Getting into College Web site:
http://www.hecb.wa.gov/college/index.html.

Information on Admissions at Utah's Public Colleges and Universities. Retrieved
September, 26, 2001, from Utah System of Higher Education, Students Information
Web site: http://www.utahsbr.edu/school_guide/adm_index.html

Kaufman, P., & Chen X. (1999). Projected postsecondary outcomes of 1992 high
school graduates. Washington, D.C.: National Center for Educational Statistics. |

Mathiasen, R. L. (1984). Predicting college academic achievement: A research review.

College Student Journal, 18, 380-86.

9 Rl



Mouw, J. & Khanna, R. (1993). Prediction of academic success: A review of the
literature and some recommendations. College Student Journal, 27, 328-36.

Nicholson, E. (1971). The Admission Index as a Predictor of Freshman GPA. Paper
presented at the Annual Meeting of the American Educational Research
Association. New York, NY.

| Osborne, J. W. (2000). Prediction in multiple regression. Practical Assessment,
Research & Evaluation, 7(2). Retrieved from
http://ericae.net/pare/getvn.asp?v=7&n=2

Price, F. W., & Kim, S. H. (1976). The association of college performance with high
school grades and college entrance test scores. Educational and Psychological
Measurement, 36, 965-70.,

Rowe, F. A., & Others (1985). Developing a predictive equation for admission at
Brigham Young University based on high school preparation. College and
Universities, 60, 132-41.

Thornell, J., & Jones, R. (November, 1986). The college admissions equation: ACT
scores versus secondary school grade performance. Paper presented at the Annual
Meeting of the Mid-South Educational Research Association, Memphis, TN.

Wang, M. W., & Stanley, J. C. (1970). Differential weighting: A review of methods and
empirical studies. Review of Educational Research, 40, 663-705.

Whital, D. (1984). The admission equation. Change, 16, 20-30.

Xiao, B. (19995. The Impact of Freshman Year Academic Success on Student
Persistence and Bachelor’s Degree Completion. Paper presented at the Institutional

Research Annual Forum in Seattle, Washington, May 30-June 2, 1999.

20 22



U.S. Department of Education
Office of Educational Research and Improvement (OER)) E n l c
National Library of Education (NLE)

Educational Resources Information Center (ERIC)

NOTICE

Reproduction Basis

@/ - This document is covered by a signed "Reproduction Release
(Blanket)" form (on file within the ERIC system), encompassing all
or classes of documents from its source organization and, therefore,

does not require a "Specific Document" Release form.

This document is Federally-funded, or carries its own permission to

D reproduce, or is otherwise in the public domain and, therefore, may
be reproduced by ERIC without a signed Reproduction Release form
(either "Specific Document"” or "Blanket").

EFF-089 (3/2000)




