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Abstract

Interest in Science, Technology, Engineering and Math (@) &isciplines has been re-
flected in college rankings. In this work we do not seek to r&AEM-focused institutions,
but rather examine how the STEM focus of an institution (teecpntage of awarded STEM
degrees) impacts its college ranking. In particular, wendra how STEM focus affects the
U.S. News use of graduation rate performance in its rankfriplbeges. U.S. News considers
both the six-year graduate rate of a college as well as tidiqtesl six-year graduation rate for
the college based on characteristics of its students.

We use data available from the College Scorecard to deterthiem STEM focus of each
institution ranked in the U.S. News National Universitieg bver the past five years (2013-
2017) and examine if the STEM focus of the institution afdatd graduation rate performance
and subsequently its overall ranking.

The results show there is a statistically-significant défee between the graduation rate
performance of STEM-focused institutions under-perforgnthe predicted rate in compari-
son with all other institutions with a five-year net diffecenof 4%. The five-year net dif-
ference is even more pronounced at 5% of under-performagledive to the predicted rate
when comparing the most-STEM-focused with all other insitins. Looking at the least-
STEM-focused institutions these institutions out-pearfdheir predicted graduation rate by a
statistically-significant net difference of 2% comparedimther institutions over the five-year
period.

While these discrepancies could be due to differences ifomeance of STEM-focused
institutions, such a large and consistent “under-perforced across many STEM-focused in-
stitutions seems unlikely. Rather, these results sugbasthie U.S. News prediction method
for Graduation Rate under-estimates the difficulties oflstus in STEM disciplines to grad-
uate at the same rate as students with comparable chastictein non-STEM disciplines.
Understanding why students in STEM disciplines are less\liko graduate at the same rate
as students with similar characteristics in non-STEM gisoés is an important question to
follow-up from this study.



1 Introduction

Interest in Science, Technology, Engineering and Math (@) &isciplines has been reflected in
college rankings. A report from U.S. News in 2013 examinegttp-ranked national universities
that granted the highest proportion of STEM degrees [3]. dvtecently, Forbes published the Top
STEM Colleges in 2016 [1].

In this work we do not seek to rank such institutions, buteatrxamine how th&TEM focus of
an institution (the percentage of awarded STEM degreesadmspts college ranking. In particular,
we examine how STEM focus affects the U.S. News use of gramuatte performance in its
ranking of colleges. U.S. News considers both the six-yeadupte rate of a college as well
as the predicted six-year graduation rate for the collegetban characteristics of its students.
In previous work we found that technological institutiormsistently under-performed (or U.S.
News over-predicted) their expected graduation rate [6]this work we examine if the STEM
focus of an institution affects its graduation rate perfanoe and subsequently its overall ranking.

An online article published with the 2017 U.S. News Best €gdls rankings describes the
ranking criteria and weights used in the ranking [2]. GrdolueRate Performance, which accounts
for 7.5% of the ranking for each institution, is described as

“A comparison between the actual six-year graduation @tstiidents entering in fall
2009 and the predicted graduation rate. The predicted gtamurate is based upon
characteristics of the entering class, as well as charattsrof the institution.

This indicator of added value shows the effect of the colkegeograms and policies

on the six-year graduation rate of students after contmglfor spending per student,
the proportion of undergraduates receiving Pell Granemddrdized test scores and
high school class standing.

If the actual graduation rate is higher than the predictee, rtoe college is enhanc-
ing achievement or is overperforming. If its actual gradwuatate is lower than the
predicted rate, then it's underperforming.

A school with a higher ratio of its actual graduation rate pamed with its U.S. News
predicted graduation rate (actual graduation rate dividedredicted rate) scores bet-
ter than a school with a lower ratio in the ranking model.”

In this work we compare the graduation rate performance thighSTEM focus of institutions
ranked in the U.S. News National Universities list over tlstdfive years (2013-2017). This list
has contained roughly 200 institutions each of the past maass, although the number jumped to
231in 2017. As a baseline considering each ranking overdbefive years, 55% of the National
Universities have over-performed with a higher-than-ptdi graduation rate. 36% underper-
formed with a lower-than-predicted graduation rate dutimg time. The remaining institutions
performed as predicted. On average, institutions outpidd their predicted graduation rate by
1.2%. Thus the norm is that the U.S. News prediction methondsd¢o under-predict the actual
graduation rate.



2 STEM-Focused I nstitutions

We used data available from the College Scorecard [4] toraéte the percentage of STEM
degrees awarded by each institution. The data provide treepiage of degrees awarded in 38
disciplines. We used the U.S. Immigration and Customs Eefoent list of STEM-Designated
Degree Programs [5] to determine which are STEM disciplinde found 12 such disciplines:
Agriculture (AG), Natural Resources (NR), Computer anatnfation Sciences (Cl), Engineering
(EN), Engineering Technologies (ET), Biological and Biatioal Sciences (BB), Mathematics
and Statistics (MA), Military Technologies (MT), Physicatiences (PH), Science Technologies
(ST), Psychology (PS), and Homeland Security & Law Enforestn{HS).

We define eéSTEM-focused institution as awarding a majority of its degrees in a STEM disci-
pline. Using the most recently available College Scoreckta from AY2014-15, Table 1 shows
the 26 STEM-focused institutions that have appeared in tise News National Universities list
for each of the past five years (2013-2017). Other STEM-feduastitutions have appeared in
a subset of the five years, but for consistency of compariseromy consider the 26 that have
appeared in each of the five years.

The table shows that Cal Tech awards the highest percents®EEM degrees with the Col-
orado School of Mines close behind. The table also showsdhmeptage of degrees awarded in
each of the 12 STEM disciplines to account for the total STEtpntage. The table is augmented
to show the U.S. News 2017 ranking (in []'s) for each instdnt STEM-focused institutions have
better-than-expected representation with 19 (73%) of ém2he top half of the U.S. News rank-
ings and 12 (46%) in the top quarter.

There is a distinction within Table 1 where the first 14 indtdns award more than two-thirds
of their degrees in STEM disciplines. These arertiost- STEM-focused institutionsand we sepa-
rately analyze them as part of our study. These most-STEMsed institutions are closer to their
expected representation with 9 (64%) of the 14 in the top dfalhe rankings and 4 (28%) in the
top quarter.

3 STEM-Focused Institution Results

We analyze the relative graduation rate performance of B@& PEM-focused institutions from
Table 1 in two ways. First we look at the percentage of rankingere an institution over-performs
the predicted graduation rate, under-performs the predigraduation rate and performs at the
predicted rate. These results are shown on the left-hamdddiéigure 1 for the STEM-focused
institutions over each of the past five years as well as thexsamnresults for all five years.

The results show relatively consistent results each yetr wifive-year average of 25% of
STEM-focused institutions over-performing and 66% ungerforming the predicted graduation
rate. The right-hand side of Figure 1 shows yearly and tesulits for all other national universi-
ties. In contrast to the left-hand side results, the all ofike-year results show 59% of institutions
over-performing and 32% under-performing their predigjeaduation rates. These are substantial
differences between the two sets of results.

Second we analyze the size of the difference between peedantd actual graduation rate.
This average difference (actual - predicted) is shown irufga@ for each year as well as for the
cumulative five-year period. For each average the rangesepting a 95% confidence interval for



Table 1: STEM-Focused National Universities

STEM Pct Rank.
University [2017 US News Rank]

STEM
Pct

AG NR CI EN ET BB MA MT PH ST PS Hj

STEM Degree Pcts

U7

1. California Inst. of Tech. [12] 995| 0 0183 0 13 11 022 0 O
2. Colorado School of Mines [82] 99.2| 0 048 0 0 5 0 3 00
3. Missouri U. of Sci. and Tech. [164]| 92.8| 0 0 966 4 4 1 0 6 0 3
4. Worcester Poly. Inst. [60] 917/ 0 0572 0 8 3 0 2 0 O
5. SUNY C. Env. Sci. & Forestry[99] | 87.5| 038 0 7 33 0 0 3 0 O
6. Massachusetts Inst. of Tech. [7] 87.3| 0 0233 010 7 0 8 0 O
7. Stevens Inst. of Tech. [71] 865 0 0768 5 4 2 0 1 00
8. Clarkson U. [129] 836 0 1 25510 8 2 0 2 0 4
9. Rensselaer Poly. Inst. [39] 822| 0 01153 3 6 4 0 6 0 1
10. Michigan Tech. U. [118] 809| 0 3658 4 4 1 0 3 01
11. New Jersey Inst. of Tech. [135] 784 0 014 4114 5 2 0 1 0 O
12. Georgia Inst. of Tech. [34] 777/ 0 0861 0 5 1 0 2 0 1
13. Florida Inst. of Tech. [171] 758| 0 0 44 1 9 3 0 9 0 8
14. lllinois Inst. of Tech. [103] 755| 0 01051 3 4 1 0 4 0 3
15. Case Western Reserve U. [37] 62.1| 0 0531 013 2 0 6 0 5
16. Rice U. [15] 581/ 0 0525 013 5 0 6 0 5
17. Carnegie Mellon U. [24] 571| 0 01226 0 3 6 0 7 0 3
18. Cornell U. [15] 569|14 2 418 014 1 0 2 0 2
19. U. of Maryland-Baltimore Cty [159]56.9| 0 217 6 015 3 0 1 012
20. North Carolina St. U. [92] 56.7/10 3 323 110 2 0 2 0 4
21. U. of Massachusetts-Lowell [152] 56.1| 0 013 14 2 4 1 0 2 0 8 1
22. Lehigh U. [44] 549 0 0632 0 8 1 0 4 0 4
23. U. of California-Davis [44] 543| 5 3 210 021 1 0 2 011
24. U. of California-San Diego [44] 535/ 0 2 413 018 2 0 6 0 8
25. Virginia Poly. Inst. and St. U.[74]| 51.6 | 5 4 323 0 8 2 0 2 0 5
26. Stanford U. [5] 50.3| 0 01317 4 6 3 0 5 0 3

O O OO0 O0ONOOO0OOOO0OOOUOOUOOOOOOOoOOoO o o o o
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Figure 1: Over and Under Percentages for Graduation RaferRemce of STEM-Focused Vs.
All Other Institutions

the true value is also shown. The figure shows that the STEMsked institutions tend to under-
perform their predicted rate with a five-year average penmce of -2.4%. In contrast, all other
institutions have a five-year average performance of +1.&84dihg to a net difference of 4.2%.
This difference is statistically significant both on a ygaahd a five-year basis as the confidence
interval ranges do not overlap.
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Figure 2: Average Graduation Rate Performance of STEM-g@dls. All Other Institutions



4 Most-STEM-Focused | nstitution Results

We next examine the same results for the 14 most-STEM-facumsditutions shown in Table 1.
Figure 3 shows even more pronounced differences betweenake STEM-focused and all other
institutions than found in Figure 1. These five-year resshew 21% of most-STEM-focused
institutions over-perform and 74% under-perform theirdacéion in comparison to 58% and 34%
for other institutions.
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Figure 3: Over and Under Percentages for Graduation RaterRemce of Most-STEM-Focused
Vs. All Other Institutions

Figure 4 shows the average graduation rate performanceséttwvo groups of institutions for
each year as well as for the five-year period. Again, the teshlow a more pronounced difference
with the most-STEM-focused institutions under-perforgnitheir predicted rate with a five-year
average performance of -3.8% and all other institutions-pegforming during this time with an
average difference of +1.6% leading to a net difference betwthe two groups of 5.3%. Again
this difference is statistically significant both on a ygahd a five-year basis.

5 Least-STEM-Focused I nstitution Results

As another means to understand the impact of STEM focus, e tihe College Scorecard Data
to determine the National Universities with the least STEMUsS. In looking at the data, we chose
a threshold of 20% with those awarding a smaller percenth@IT&M degrees put into beast-
STEM-focused institutionsgroup. Using the same methodology as for STEM-focusedutigtns,
we selected all institutions below this threshold appepnmthe U.S. News National Universities
list each of the past five years. A total of 20 such institugiarere found and are shown in Table 2
again with total percentage of STEM degrees awarded and exigiohto show the U.S. News 2017
ranking for each institution. Again other institutions tjfiad based on level of STEM focus, but
did not appear in the list each of the past five years.

The New School is the national university awarding the ldvpescentage of STEM degrees
with American University the next lowest. The set of lea$EM-focused institutions are a bit
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Figure 4. Average Graduation Rate Performance of Most-STHeldused Vs. All Other Institu-
tions

Table 2: Least STEM-Focused National Universities

STEM Pct Rank. STEM STEM Degree Pcts

University [2017 US News Rank] Pct |AG NR CI EN ET BB MA MT PH ST PS H$
1. The New School (NY)[129]| 23 | 0 1 0 0 0 O O O O O 2 D
2. American U. [74] 96 | 0 11 00 2 1 0 0 0 3 P
3. Ohio U. [146] 111 o0 02 2 1 2 0 0 1 0 3 D
4. Azusa PacificU. (CA)[183] | 129| 0 01 0 0 2 1 0 1 0 8 D
5. U. of La Verne (CA) [152] 130 0 01 01 2 0 0 1 0 8 D
6. Georgetown U. [20] 1337, 0 01 0 0 6 2 0 1 0 4 D
7. Pepperdine U. [50] 139, 0 00 0 0 4 1 0 1 038D
8. Ball St. U. [176] 165/ 0 11 0 3 3 0 0 1 0 4 4
9. U. of South Dakota [202] 166 0 01 0 0 4 0 0 1 0 6 4
10. Biola U. (CA) [164] 166 0 01 0 0 6 1 0 0 0 9 D
11. Fordham U. [60] 167 0 02 1 0 4 2 0 1 07 D
12. DePaul U. [124] 167 0 15 00 2 1 0 1 07 D
13. Maryville U. St. Louis [164]| 17.1| o0 0 0 0 O 4 1 0 O 011 p
14. George WashingtonU.[50] 172 0 11 4 0 3 1 0 1 0 5 P
15. Hofstra U. [133] 1741 0 01 2 0 4 1 0 1 0 8 D
16. New York U. [36] 175 0 02 4 0 3 2 0 1 05D
17. U. of San Francisco [107] | 175 0 2 2 0 0 4 1 0 2 0 7 D
18. Seton Hall U. [118] 192 0 10 00 9 1 0 2 0 3 4
19. U. of Mississippi [135] 194/, 0 00 4 0 5 0 01 065 4
20. U. of Alabama [103] 199/, 0 01 8 0 3 1 0 1 0 4 B




below their expected representation with 8 (40%) of the 2@ertop half of the U.S. News National
University rankings and 4 (20%) in the top quarter.

We then examined the performance results for these leadsMSfbcused institutions. Figure 3
shows less-pronounced differences between the least-SoEled and other institutions than
found for STEM-focused institutions. These five-year ressshow 68% of least-STEM-focused
institutions over-perform and 25% under-perform theirdacéion in comparison to 54% and 38%
for all other institutions.
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Figure 5: Over and Under Percentages for Graduation RaterRemce of Least-STEM-Focused
Vs. All Other Institutions

Figure 6 shows the average graduation rate performancesétto groups of institutions for
each year as well as for the five-year period. Again, the testiow a less pronounced difference
with the least-STEM-focused institutions over-performtheir predicted rate with a five-year av-
erage performance of +2.8% and all other institutions g@erforming during this time with an
average difference of +1.0% leading to a net difference betwthe two groups of 1.8%. While
not statistically significant for any individual years, tnvee-year results are statistically significant
between the two groups indicating the least-STEM-focusstitutions do perform better than all
other institutions.

6 Summary and Future Work

The overall results show there is a significant differendsvben the graduation rate performance
of STEM-focused institutions under-performing the preelicrate in comparison with all other

institutions with a five-year net difference of 4%. The fiveay net difference is even more pro-
nounced at 5% of under-performance relative to the predicite in when comparing the most-

STEM-focused with all other institutions. Looking at tha$&-STEM-focused institutions these
institutions out-perform their predicted graduation rayea significant net difference of 2% com-

pared to all other institutions.
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Figure 6: Average Graduation Rate Performance of LeastN&FRcused Vs. All Other Institu-
tions

As suggested in [6], there are two possible explanationthiersignificant discrepancy in pre-
dicted and actual graduation rate performance dependitigedevel of STEM focus. It is possible
that STEM-focused institutions are indeed under-perfagin the value that these institutions add
in enhancing student achievement. Similarly least-STBku$ed could be over-performing in the
value that these institutions add. However, such a largeansistent “under-performance” across
many STEM-focused institutions seems unlikely. Rathes#results suggest that the U.S. News
prediction method for Graduation Rate under-estimategliffieulties of students in STEM dis-
ciplines to graduate at the same rate as students with caimipacharacteristics in non-STEM
disciplines.

The results from this work raise a number of questions fonritvork. One question raised
by the results is whether the actual graduation rates, wtiiemselves have an 18% weight in
determining an institution’s U.S. News Ranking, can everdivectly compared in an accurate
manner for STEM-focused and other institutions. Anothezgsiion is whether similar predicted
vs. actual graduation rate discrepancies between STEMs&xtand other institutions exist in other
groups such as National Liberal Arts Colleges or regiorssdal institutions.

Finally beyond college rankings themselves, the resulterthe question of understanding
why students in STEM disciplines are less likely to gradustéhe same rate as students with
similar characteristics in non-STEM disciplines. Given thterest in STEM disciplines this is an
important question to follow-up from this study.
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