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1. Bridge Programs: Closing the Gap in Academic Preparation 5. Study Context and Sample Description

Academic preparation plays a key role in students’ transition to and successful progression

) . . ) = Nazarbayev University (NU): An elite research university in Kazakhstan Term GPA
through - post secgndary education. Unfortunately, many students - who begin  post = |nstitutional size: > 4,200 students (18% preparatory, 61% undergraduate, and Term1  -0.08 -0.08 -0.10 -0.10 0.21** 0.21**
secondary education do not have the knowledge and skills needed to succeed at the 0 Term?2 001 0.01 20.09 20.08 0.20%++ 0 20+
. ) ) . 21% graduate) - - - - - -
undergraduate level. In the US, for instance, 40% to 60% of students who begin post- . Medium of instruction: Enalish Term3  0.03 0.03 0.03 0.03 0.35*** 0.35***
secondary education require remedial instruction (Sablan, 2014). To close the gap in | o0 J o Term4 010 0.09 -0.02 -0.01 0.26™ 0.25*
. . N , . . = Faculty: around 450 (78% international; 67% male) Term5  0.10 0.10 0.11 0.11 0.19* 0.20*
academic preparation and facilitate secondary school graduates’ transition to higher omG  0.00 0.00 007 007 M e
education, many institutions around the world have established preparatory programs. > Sample: 3,618 first-time, full-time students who started undergraduate studies at NU Term7 0.0 001 0.00 0.00 0.29%* 0.29%*
. . from Fall 2012 to Fall 2017 and had been admitted to undergraduate programs either Cum. GPA
These programs are referred to as “foundation,” “preparatory,” or “bridge” programs. They directly (11.4%) or after completing NU's yearlong bridge program (88.6%) Year1  -0.05 -0.05 -0.10 -0.10 0-29::: 0-29:::
differ in terms of components and implementation (Cabrera, Miner, & Milem, 2013), focus AL PIEting Y J DrAge prog R ¥§Z:§ 883 888 8812 883 g'gg** g'gg**

and student population served (Raines, 2012), as well as duration (Wathington, Pretlow, &
Barnett, 2016). Researchers and university administrators have become particularly
Interested in assessing the impact of these programs on student success. Understanding

Percent of Students by Undergraduate Admission Type Percent Distribution of Students by p<0.001;7p <0.01%p < 0.05
——Direct Admission (Treatment) ~ —e<Bridge Program (Control) Field (N = 3,618)

The ATT, or Average Treatment Effect on the Treated, is the average effect of being admitted directly rather
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this impact is important for planning resources and enhancing educational outcomes e A than through the bridge program for students who actually were admitted directly.
- 85%-95% of the students participated in the bridge program. 271 : i i i i
(Johnson-Weeks & Superville, 2014). e " — The ATU, or Average Treatment Effect on the Untreated, is the average effect of being admitted directly
g 50 rather than through the bridge program for students who actually were not admitted directly.
o o5 5%-15% of the students were admitted to undergrad programs directly.
2. Previous Research on the Impact of Bridge Programs: An Overview , — omaniiess  Engneeng Soence & 10. Post-Matching Results: Adjusted Term GPA Estimates
2012 2013 2014 2015 2016 2017 Social Sciences Technology Adjusted GPA in Engineering Adjusted GPA in Hum. & Social Sci. Adjusted GPA in Sci. & Technology
Study Context Design/Methods Outcome studied Bridge Participation Undergraduate Fall Start Term Undergraduate Field —e— Treatment (Direct Admission) —e— Treatment (Direct Admission) —a— Treatment (Direct Admission)
Impact/Difference - e =Control (Bridge Program) - e =Control (Bridge Program) - e =Control (Bridge Program)
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Experimental studies: 6. Comparing Groups on Pre-Entry Characteristics 000 poe et Eag P~ £, S
Wathington et al. (2011) US: 8 colleges in Texas (1332 Random assignment to treatment ~ Attempt/pass first math course Positive impact £ 250 £ 250 £ 250 -
students) and control conditions Attempt/pass first writing course Positive impact Proportion /Mean Proportion /Mean Mean Statistics D value of = 2'00 = 2:00 - 2'00
Barnett et al. (2012); US: 8 colleges in Texas (1318 Random assignment to treatment ~ Pass first math/writing course 1 year after ~ Positive impact Covariates faOCIlfrz![;:th[-udentS ];)O;rggi?)ga?]tzrogram difference ;J()Sre:qtl?aﬁﬁflt ?;”;Zirali?yn 1St Tef;d in S:,dder;::duaihpmztram " . Tef,r: in S:,dderg4rt2duaftehprozt:]am " - Tefrr: in Jdeerg4rt2duaithroZt:]am "
Wathington, Pretlow, & students) and control conditions Pass first math/writing course 2 years after  No impact
Barnett (2016) Credits attempted 2 years after No impact Science and Technology was the only field in which directly-admitted students and bridge participants differed in terms of undergraduate performance.
E:fs‘?;’t‘gncc‘;“rse completion 2 years after Eg :zggg: Demographic characteristics
Quasi-experimental studies: Male - 051(050) 0.53 (0.50) 0.02 chi-square 0561 11. Sensitivity Analysis for Treatment Effect in Science & Technology
Douglas & Attewell (2014) US: representative sample of Propensity score matching First-year retention Positive impact Less than 18 years old durmg admission  0.67 (0-47) 0.80 (0-40) -0.13 Ch!-square 0.000*** . . .
nstituions (5560 studens) imely graduation posiive impact 2012 cohort 0.06 (0.24) 0.14 (0.35) -0.08 chi-square  0.000%* Unobserved covariates that affect treatment assignment and the outcome variable
2013 cohort 0.10(0.30} 0.15(0.36) 0.05 chi-square  0.003™ simultaneously may lead to a hidden bias, against which matching estimators are not
Allen & Bir (2012) USA: Single institution (3046 Post-test only control group design;  First-Year Cumulative GPA Positive impact 2014 cohort 0.19(0.40) 0.15(0.36) 0.04 chi-square 0.029* b t R b 2002 Th t t t b | t t th dd t
students) Structural Equation Modeling Persistence to second year Positive impact 2015 cohort 0.19 (0.39) 0.16 (0.36) 0.03 chi-square 0.069 0 U.S ( OSlen aum, ) e Sensitvi y parame er (D .e oW estimates e 0dds ratio
Walpole et al. (2008) USA: single insttuion (191 Matched control design basedon ~ GPA No impact 2016 cohort 0.18 (0.39) 0.20 (0.40) -0.01 chi-square  0.548 for differential treatment assignment due to unobserved variables that would be needed to
students) SAT scores; longitudinal surveys  Retention Positve impact 2017 cohort 0.27(0.49) 0.21 (0.40) 0.07 chi-square  0.002* render spurious our conclusion about the impact of admission type on academic
Academic and social engagement Positive impact Pre-entry academic characteristics rf f . . T h |
Hansen & Williams (2007) US: Single institution (3 Matched control group design First-term GPA Positive impact Had a perfect secondary school GPA 0.65 (0.48) 0.57 (0.49) 0.08 chi-square 0.001** pe ormance for StUdentS n SCIence and echno Ogy
freshmen cohorts) First-year retention Positive impact Attended Kazakh-Turkish school 0.23 (0.42) 0.29 (0.45) -0.06 chi-square  0.012* Sens,t’VIty parameter
Other mulfivariate studies: Attended Nazarbayev Intellectual school  0.38 (0.49) 0.29 (0.45) 0.09 chi-square  0.000*** E.g.: For first-year cumulative GPA in Science and Technology, a I"
Murphy, Gaughan, Hume, & US: Single insttuion (2200 Sunvival analysis Graduation Positve impact Attended others_econda}ry school 0.39 (0.49) 0.42 (0.49) -0.03 chi-square 0.187*** r v.alu.e. of 2..7 means that the treatment effect may no longer be
Moore (2010) minoriy students) Entry-level English proficiency score 7.07 (0.55) 6.31 (0.97) 0.76 t test 0.000 significant if:
**n<0.001; **p <0.01; *p < 0.05. Standard errors are in parentheses. First-Year Cum GPA 57
Johnson-Weeks & Superville  US: Single institution (202 t-test, ANOVA, regression GPA No impact ' 1. an unobserved variable caused the odds ratio of treatment
(2014) tudents) Math d No impact . - -
students E:gliscr:)gcr)z?sgerag r:de Ng :zgzgt 7 An alytl cal Procedures e i P e as%3|gtnmefn; t70 dn‘foelr between treatment and control groups by
- - a factor of 2.7; and
Cabrera, Miner, & Milem USA: Single institution (6570 Hierarchical regression GPA Positive impact
(2013) students) Retention Positive impact EStImate ESt|mate the prObabI|Ity Of bemg adm|tted dII’eCﬂy (rather than through Third-Year Cum GPA 16 2. this variable was so Strong as to almost perfecﬂy determine
Bivariate studies: Propensity Score the bridge program) as a function of students’ pre-entry characteristics whether first-year GPA would be higher for the treated subject
Bir & Myrick (2015) USA: Single institution (1891 ANOVA Retention Positive impact P y (demographics, academic preparation, English proficiency, etc.). or the control subject in each pair of matched cases.
students) GPA Positive impact 1
Graduaton o mpac Implement | Implement full matching (Rosenbaum 1991) using the Matchlt package 12. Summary of Findings
Anderson (2013) USA: Single institution (72 t-test and eta-squared GPA No impact Full MatChing I (HO et al. 2011, 2007) In the R software (R Core Team, 2013)
students) Graduation Positive impact l The relationship between bridge participation and undergraduate academic performance
Koljatic & Silva (2013) ;:i(ljz:nfsir)]gle institution (191 Bivariate statistics ;ier}s(;t(;zzir;zztreCrBSAP\A E:g:ﬂz: :22:2 z Assess covariate balance USing histograms (HO ot aI,, 2011) and the dependS on ?tUdentSj Unde.rgraduate f|e|d | |
Second-year retention No impact Covar aStSeeISZIance standardized difference, i.e., the mean difference as a percentage of the v" Being admitted directly rather than through the bridge program (or vice versa) had
Trevifio, Scheele, & Flores Chile: Single institution (74 Simple regression First-year GPA Negative GPA dverage standard deviation (Rosenbaum & Rubin 1985) no ImpaCt on GPAIn Engmee”ng and Humanities/Social Sciences.
(2014) students) 1 v" In Science and Technology, being admitted directly was associated with a net gain
Run | Run regression analysis on matched samples, using an OLS model for of 30 percentage points in cumulative GPA in the first two years and 22 percentage
Ch — (R " he | £ By B Regression | term GPA and Cumulative GPA. points in the third academic year. These gains corresponded to 40%-50% of a
3. Characteristics of Research on the Impact of Bridge Programs I | | | standard deviation (or a medium-size effect).
Simulate | Simulate average treatment effects, using regression results and 1,000
= |nconsistent/inconclusive findings—maybe due to differences in study designs and Treatmer;t Effects | simulations in the Zelig Package (Imai et al. 2007). 13. Implications
methodologies, structure and focus of bridge programs, institutional contexts, etc. o - |
Conduct {COHdUCt sensitivity analysis using Rosenbaum’s (2002) bounds, via a The finding that directly-admitted students performed just as well as—and in some fields
. . . - Sensitivity Analysis STATA procedure developed by Becker and Caliendo (2007). - i iy -
= Scarcity of robust empirical research (Johnson-Weeks & Superville, 2014; Koljatic & y ANy P ped by (2007) better than—bridge participants does not necessarily imply that the bridge program was not

effective. It is possible, as Cabrera et al. (2013) observed, that the impact of bridge
participation is indirect. Nevertheless, these findings suggest that direct admission is a viable
option for the institution. Considering that over 85% of undergraduate students go through
the yearlong bridge program and that institutional resources are limited, these findings also

Silva, 2013; Walpole et al., 2008)

8. Results of Propensity Score Matching: Covariate Balance

v" Need for longer follow-up periods to asses the impact of bridge participation more
accurately (Cabrera et al., 2013; Raines, 2012; Wathington et al., 2016)

Distribution of Propensity Scores before and after Matching Covariate Balance: Standardized Difference in Percent

| ehedTreae Covariate 3920:]? :\nftffh_ raise the question whether or not the University should increase the number of directly-
S S ] atching Matching : : o :
v" Need for accurate comparison groups (Cabrera et al., 2013; Trevifio et al., 2014) 1 m mm Gender (Male) 139 32 admitted students and decrease the number bridge participants. There is probably no doubt
and for addressing selection bias (Douglas & Attewell, 2014) — S e O(Egzraydgﬁgg?rg% - o that most students need a yearlong bridge program to enhance their chance of
‘ Secondary school type 1 | 5.4 undergraduate success. However, it is also highly plausible that some students who go
_ Eﬁﬁgﬁjﬁiﬁ'}%@f fcore lg through this program are capable of succeeding at the undergraduate level even without
4. Study Purpose and Research Question 1T o Coborts 201219013 57 participating in the bridge program. Identifying and admitting such students directly may help
| | | - | :‘? jﬁ W gOEortgglg 1;? gg reduce costs and time to degree. In addition, some students might benefit from a shorter
The purpose of this study is to examine the relationship between bridge program : h L s UL ﬂm Cohort 2016 e 5o preparatory program (such as an intensive summer program), which can also help reduce
participation and academic performance within the context of an elite research university in — cio% > 1eand<20 [ costs and time to degree. An institution in this situation might wish to re-assess its admission

the Republic of Kazakhstan.

policies and procedures and make admission and resource allocation decisions accordingly.

14. References

Balance summary. Treatment and control groups differed substantially before matching, as illustrated by the
histograms in the “raw treated” and “raw control” groups and by large values of the standardized difference in percent.
After matching, however, the distribution of propensity scores was similar in the “matched treated” and “matched
control” groups. Also, values of the standardized difference in percent became much smaller after matching: treatment
and control groups differed by less than 10% of a standard deviation (along each covariate).

Basic research questions: Is there a difference in undergraduate academic performance
between directly-admitted students (non-bridge participants) and bridge program
participants? If yes, does this difference depend on students’ undergraduate fields?

References can be found in the scholarly paper (downloadable from the conference website
and also available upon request).
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