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Abstract 
The New York City College of Technology (City Tech) is an urban, public, 
minority-serving institution; it is the designated college of technology within 
the City University of New York (CUNY) system, offering 2-year Associate’s 
and 4-year Bachelor’s degrees. While the college’s enrollment has seen 
sustained growth over the past five years, its retention and graduation 
rates, particularly in STEM courses and programs, have been notably low. 
Mathematics courses, such as those in the first college-level math sequence, 
are a considerable hurdle for those students hoping to earn degrees in 
STEM fields; health professions and engineering technology programs at 
City Tech require these “gateway” courses for degree completion, but low 
pass and high withdrawal rates, especially in MAT 1275 and MAT 1375, 
have led to many to delay completion of STEM-related degrees.
City Tech, in partnership with the Borough of Manhattan Community 
College (BMCC), has developed a program, called “Opening Gateways: 
Open Digital Pedagogies for Student Success in STEM,” in an attempt 
to introduce innovative teaching methods to gateway math courses, 
in hopes of boosting success in these courses, increasing students’ 
semester-to-semester persistence, and in the long run, graduating 
more STEM degrees than before. The program focuses on increasing 
academic success in its large Hispanic population, as well as amongst 
its students with high financial need. This report examines the results 
of the first year of the “Opening Gateways” program implementation at 
City Tech (BMCC’s student outcomes were not assessed), focusing on 
student performance within the course, students’ evaluations of Fellows’ 
teaching, and end-of-semester GPAs and credits earned. It also looks at 
demographic breakdowns of the students in both the Opening Gateways 
and comparison group courses.
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Introduction
Opening Gateways to Completion: Open Digital Pedagogies for 
Student Success in STEM, is a Title V grant-funded project that began 
implementation in fall 2015, designed to introduce new methods of 
teaching and learning into introductory college-level math courses 
needed for STEM programs within the CUNY system. The primary 
innovations introduced within these courses were Open Educational 
Resources (OERS), which were developed by members of the project 
leadership team in the first grant year (2015-2016), introduced to project 
fellows in the fall semester of the second grant year (fall 2016), then 
implemented within course pedagogy the following spring semester 
(spring 2017). These OERs primarily consist of problem sets that the team 
developed in WeBWorK, a free and open source online math homework 
system sponsored by the Mathematical Association of America. The 
project also incorporates use of City Tech’s OpenLab, a digital platform 
created in 2011 with funding from a previous Title V project, currently 
operating with over 27,000 members. The project addresses one course 
at a time, starting with MAT 1275, College Algebra and Trigonometry. This 
course is the first in the sequence of introductory college-math courses 
and is a pre-requisite to three of the City Tech STEM programs outlined in 
Table 1. For the purposes of this analysis, MAT 1275 faculty were divided 
into Opening Gateways Fellows, trained in OER implementation in their 
spring 2017 classrooms, and a comparison group, using traditional 
teaching best practices. Some faculty were excluded from both groups, 
as they were already employing OERs in their classrooms prior to the start 
of the project.



Telecommunications Engineering Technology Associate MAT 1375 plus any prerequisites*

* These prerequisites are not counted toward degree program.

Environmental Control Technology MAT 1275

Chemical Technology MAT 1575

Liberal Arts and Sciences MAT 1475 plus any prerequisites*

Construction Engineering Technology MAT 1475 plus any prerequisites*

Business & Technology of Fashion MAT 1190 or higher

Mechanical Engineering Technology Associate MAT 1375 plus any prerequisites*

Civil Engineering Technology MAT 1475 plus any prerequisites*

Computer Engineering Technology

Electrical Technology MAT 1375 plus any prerequisites*

Computer Information Systems MAT 1375 plus any prerequisites*

MAT 1375 plus any prerequisites*

Architectural Technology Associate MAT 1375

Telecommunications Engineering Technology Baccalaureate MAT 1375 plus any prerequisites*

Industrial Design Technology MAT 1275

Applied Chemistry MAT 1475 and 1 other

Electrical Engineering Technology MAT 1375 plus any prerequisites*

Computer Science MAT 1475

Architectural Technology Baccalaureate MAT 1375

Mechanical Engineering Technology Baccalaureate MAT 1375 plus any prerequisites*

Construction Management Technology MAT 1275

Biomedical Informatics MAT 1375 and MAT 1475

Electromechanical Engineering Technology MAT 1375 plus any prerequisites*

Computer Systems MAT 1375 plus any prerequisites*

Applied Mathematics MAT 1475

Science, Technology, 
Engineering, and Math (STEM) Programs

Required Mathematics 
Course for Entry Into Program

Table 1. City Tech STEM Programs and Required Mathematics Course for Entry
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Student performance in this first Opening Gateways course was observed 
and compared to the comparison group using the following measures: 
course grade (including withdrawal and failure rates) and credit 
completion by the end of the semester; in addition, Fellows’ and the 
comparison group’s faculty Student Evaluation of Teaching (SET) overall 
means were analyzed.
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Project Objectives
The Opening Gateways project was implemented with the first cohort of participating 
Faculty Fellows in the fall 2016 and spring 2017 semesters. The overarching goal of this 
project is to increase the number and proportion of Hispanic and high need students 
who achieve timely completion of an associate or a baccalaureate degree. The objectives 
of the project covered in this report are as follows:

i. Improve return rates for students in courses taught by faculty participants: 
 Students in courses taught by faculty participants (taught in spring)
 will demonstrate an improvement in spring-to-fall return rate of 3%; measurement 
 to begin in Year 3

ii. Improve completion rates for students in courses taught by faculty participants: 
 Students in courses taught by faculty participants will demonstrate an 
 improvement in completion rate of 3%; measurement to begin in Year 4 (for 
 associate degree programs) 

The following project objectives are tied to four specific goals:

Goal 1: Increase momentum by reducing course failure and withdrawal in required 
mathematics courses, thus reducing time to degree completion and non-contributory 
credit accumulation.

1A. Reduce withdrawal rates for large-enrollment mathematics courses: 
Students in courses taught by faculty participants will demonstrate a reduction in 
withdrawal rate of 5%; measurement to begin in Year 2

1B. Reduce failure rates for large-enrollment mathematics courses: 
Students in courses taught by faculty participants will demonstrate a reduction in failure 
rate of 5%; measurement to begin in Year 2

1C. Improve student grades for large-enrollment mathematics courses: 
Students in courses taught by faculty participants will demonstrate an improvement in 
students achieving a grade of C or better of 7%; measurement to begin in Year 2
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Goal 2: Enhance pedagogical effectiveness of required mathematics courses by 
providing access to intensive faculty development and ongoing peer support in design 
and implementation of active learning pedagogical strategies (Open Educational 
Resources, collaborative learning and other High-Impact Educational Practices, 
problem-based learning, interdisciplinary applications, flipped classroom approaches, 
open digital pedagogy, and assessment best practices).

2A. Increase the number of full-time and adjunct faculty in mathematics who are 
participating in faculty development activities by implementing an intensive year-long 
faculty development seminar:
Year 1: An intensive year-long faculty development seminar (“Opening Gateways”) is 
designed for faculty at City Tech and BMCC teaching gateway mathematics classes; the 
seminar will focus on high impact educational practices, flipped classroom approaches, 
use of WeBWorK and other open educational resources and, at City Tech, open digital 
pedagogy on the OpenLab; also assessment and advisement best practices. 
Years 2-5: 12 faculty (City Tech) and 12 faculty (BMCC) participate in the seminar each 
year

2B. Increase the number of full-time and adjunct faculty using new techniques in their 
pedagogy: 
Years 2-5: 12 faculty (City Tech) and 12 faculty (BMCC) use the tools and techniques 
they learned during the seminar in their pedagogy

2C. Increase the number of students in classes using new techniques: 
Years 2-5: 360 students (City Tech) and 420 students (BMCC) participate in classes 
using the tools and techniques addressed in the seminar

Goal 3: Reduce financial barriers to student success and make college more affordable 
for economically disadvantaged students by increasing the quality, availability, and use 
of Open Educational Resources in high-enrollment mathematics courses.

3A. Increase the number of high-quality open educational resources (WeBWorK 
assignments and other open educational resources) readily available to full-time and 
adjunct faculty teaching mathematics courses
Year 1: A baseline set of Open Educational Resources (OERs) are developed for the 
first (pilot) course (e.g. a complete set of WeBWorK assignments structured to match 
course content, videos supporting essential curriculum)
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Year 2: The piloted course OERs are revised and improved based on student and 
faculty feedback
Years 3-5: OERs will be developed for three additional courses; materials will be 
continually revised and improved based on student and faculty feedback 
No fewer than 50 resources (short videos, mini-lessons, and WeBWorK assignments) 
will be created per year and made freely and publicly available on WeBWorK’s National 
Problem Library and City Tech’s OpenLab open digital platform

3B. Make WeBWorK more readily accessible and usable by students and faculty 
worldwide by integrating it with OpenLab (WordPress) digital platform and releasing 
code publicly: 
Year 1: Initial integration of WeBWorK/OpenLab will be designed and developed; 
in-process code will be made publicly available on GitHub (open source software code 
repository). 
Years 2-5: Integration of WeBWorK/OpenLab will be enhanced based on additional 
needs and user feedback; in-process code will be made publicly available on GitHub 
(open source software code repository); WordPress plugins will be publicly released

3C. Increase the number of full-time and adjunct faculty participating in faculty 
development activities focused on use of WeBWorK and other open educational 
resources 
Year 1: Workshops and instructional materials on use of WeBWorK and other OERs are 
designed and created for use in Year 2 Opening Gateways seminar
Years 2-5: 12 faculty (City Tech) and 12 faculty (BMCC) participate in workshops focused 
on use of WeBWork and other open educational resources; workshops and instructional 
resources created in prior years are updated and enhanced based on feedback

3D. Increase the number of full-time and adjunct faculty using WeBWorK and other 
open educational resources in their teaching 
Years 2-5: 12 faculty (City Tech) and 12 faculty (BMCC) each year use WeBWork and 
other open educational resources in their pedagogy

3E. Increase the number of students using WeBWorK and other open educational 
resources 
Years 2-5: 360 students (City Tech) and 420 students (BMCC) each year participate in 
classes using WeBWork and other open educational resources
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Goal 4: Strengthen students’ intellectual engagement with their studies through 
the use of open digital technologies to support active learning, providing increased 
opportunities for interaction with course materials, faculty, and peers.

4A. Increase number of student interactions with coursework (via WeBWorK)
Years 2-5: Based on student survey responses, increased engagement with enhanced 
coursework compared with traditional coursework

4B. Increase number of student interactions with faculty around coursework (via 
WeBWorK and, at City Tech, the OpenLab, our open digital platform for teaching, 
learning, and collaboration) 
Years 2-5: Based on student survey responses, increased interactions with faculty in 
enhanced sections compared with previous interactions with faculty

4C. Increase number of student interactions with peers around coursework
Years 2-5: Based on student survey responses, increased interactions with peers around 
coursework compared with previous interactions with peers

4D. Increase number of faculty using the OpenLab for teaching gateway mathematics 
classes (City Tech only): 
Year 1: Workshops and instructional materials on use of OpenLab in gateway 
mathematics courses are designed and created for use in Year 2 Opening Gateways 
seminar. 
Years 2-5: 12 faculty (City Tech) participate in workshops focused on use of OpenLab in 
gateway mathematics courses; workshops and instructional resources created in prior 
years are updated and enhanced based on feedback

4E. Increase number of students using the OpenLab for coursework in gateway 
mathematics classes (City Tech only) 
Years 2-5: 360 students per year (City Tech) participate in gateway mathematics classes 
using OpenLab
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Research Design
Research Background
City Tech is an open-access Hispanic-Serving Institution (HSI). 80% of its incoming 
first-year students and 67% of its returning students receive need-based financial 
aid. While the College has had 13.1% sustained growth in enrollment as of 2015, its 
retention and graduation rates have been low, especially in STEM programs: six-year 
STEM graduation rates were at 22.8% for both Associate’s and Bachelor’s degrees. 
MAT 1275 and MAT 1375 have high withdrawal and failure rates (36.9% in MAT 1275). 
The first challenge was to move beyond providing access to higher education for 
Hispanic and high-need students and to focus intensively on college completion, a 
priority at City Tech. Academic momentum has been shown to be a crucial differential 
between students who complete associate and baccalaureate degrees in a timely 
fashion and those who drop out, or accumulate non-contributory credits and complete 
programs with an excess number of credits. The second challenge, therefore, was to 
identify and address barriers to address points of attrition and failure that impede 
momentum. Momentum has been shown to be a key determinant of degree completion 
(Bailey, 2015).
The third challenge that our institutions face is to make college more affordable, a 
challenge shared by all open-access institutions that serve economically disadvantaged 
students. Although the City University of New York system has a relatively low cost 
of retention, the cost in relation to family income in high-poverty areas of New York 
City, from which many students at City Tech and BMCC come, is a barrier to college 
completion. Non-contributory course credit, in this context, is a luxury our students can 
ill afford. Textbooks and other educational materials have also become prohibitively 
expensive and represent an equity issue for disadvantaged students whose professors 
are pressured by publishers and colleagues to adopt them as required class texts.
According to the National Research Council, learners at all levels gain meaningful 
understanding of concepts primarily through active engagement and application when 
learning new information (National Research Council, 1999). Additionally, according to 
the results of the 2012 BCSSE, many students chose not to purchase required academic 
materials due to their cost (NSSE, 2013). 
Online homework systems provide improved learning opportunities at a fraction of 
the cost of other interventions (Mendicino, Razzaq, & Heffernan, 2009). Both City Tech 
and BMCC have a strong track record of innovation in digital pedagogy. City Tech’s 
OpenLab (https://openlab.citytech.cuny.edu/), an open source platform for teaching, 
learning, and collaboration funded by a previous Title V individual development grant, 
has served over 27,000 students, faculty, and staff since its launch in fall 2011.
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Research Focus
While this project has been implemented on two CUNY campuses, this report covers the 
observation of its execution at City Tech. The research initiative examined both student and 
faculty outcomes. With respect to students, the effort examined the following, with particular 
attention devoted to reviewing the performance of Hispanic and high-need students:

• student academic performance of MAT 1275 and gateway mathematics course grades
• withdrawal rates from MAT 1275 and gateway mathematics courses
• STEM course enrollment for the semester following enrollment in MAT 1275
• persistence rates defined as returning the subsequent semester and completion 
 of said students. 

The project also monitored Faculty Fellows’ teaching performance in the Gateways 
courses, as measured by the Student Evaluation of Teaching survey, as well as courses 
that the Fellows taught in the semester directly following their Gateways course.

Research questions that were addressed in this report are as follows:

1) How are Opening Gateways courses affecting student performance in MAT 1275?
  a. How are Gateways MAT 1275 students performing in the course compared 
   to comparison group students?
  b. How are high-need Gateways students performing in the course 
   compared to comparison group students?
  c. How are Hispanic/Latino Gateways students performing in the course 
   compared to comparison group students?

2) How are Opening Gateways courses affecting student satisfaction with Fellows 
 faculty in MAT 1275?

Methods
Research Approach
While this project has been implemented on two CUNY campuses, this report covers the 
observation of its execution at City Tech only, as the Office of Assessment, Institutional 
Research and Effectiveness (AIRE) at City Tech has limited access to student performance 
and faculty personnel records for the other participating institution (BMCC).
This report looks primarily at student performance and faculty evaluations to see how 
the Opening Gateways’ innovative teaching techniques affect student performance, 
student attitude toward their professors, and professors’ performance during the 
spring semester of each grant year, as well as in the semester directly following. As 
measurements begin during Year 2 of the grant, the Office of Assessment, Institutional 
Research and Effectiveness has decided to track the data yearly to help advise project.
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directors on any outstanding observations to help Opening Gateways course-correct, 
if necessary, for optimal results.
The students in Opening Gateways sections, as well as those in the comparison group, 
are tracked at the start of the spring semester of every year of the project as of the census 
date. Their demographic information, including ethnicity, gender, and matriculation 
type are gathered. Course grades, cumulative semester credits, withdrawal rates, etc., 
are gathered once the data becomes available the following fall. Student tracking 
continues into the fall semester as well, to check persistence rates, as well as STEM 
enrollment. Student Evaluation of Teaching (SET) reports are analyzed at the start of 
the fall semester following the spring course. Fall semester SETs are also analyzed 
for the faculty, to see how the new teaching methods have affected the professors’ 
performance moving forward in their other courses.

Results and Discussions
Student Demographics
In the spring 2017 semester, 395 students in MAT 1275 Opening Gateways Fellows’ 
classes were assessed, and 369 students were assessed in the MAT 1275 comparison 
group. For a detailed breakdown of Spring 2017 student demographics for the Fellows 
group, the comparison group, and MAT 1275 and City Tech overall, please refer to 
Figures 1 through 4, as well as Table 2.

Ethnicity
Minority students comprised 89.9% of the Fellows sections, with 35.4% self-reporting 
as Hispanic/Latino. In the comparison group, 87% were minority students, with 33.1% 
self-reporting as Hispanic/Latino. These numbers were comparable to the overall 
breakdown for all sections of MAT 1275, which was comprised of 34.7% of students from 
Hispanic/Latino backgrounds; these numbers were slightly higher than City Tech overall.
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American Indian or 
Alaskan Native - 0.4%

Native Hawaiian or 
Pacific Islander - 0.4%

Nonresident alien - 4.6%

Two or more races - 1.0%

Asian - 20.0%

White - 11.3%

Black or African 
American - 29.7%

Hispanic/Latino - 32.6%

City Tech (N=15658)

32.6%
29.7%

20.0%

11.3%

4.6%

0.4%

0.4%

1.0%

35.4% 28.4%

19.7%

10.1%

5.1%

1.0%

0.3%

Gateways (N=395)

American Indian or 
Alaskan Native - 1.0%

Native Hawaiian or 
Pacific Islander - 0.3%

Nonresident alien - 5.1%

Two or more races - 0.0%

Asian - 19.7%

White - 10.1%

Black or African 
American - 28.4%

Hispanic/Latino - 35.4%

City Tech (N=15658)

Gateways (N=395)
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American Indian or 
Alaskan Native - 0.8%

Native Hawaiian or 
Pacific Islander - 0.3%

Nonresident alien - 4.1%

Two or more races - 0.7%

Asian - 20.0%

White - 11.9%

Black or African 
American - 27.6%

Hispanic/Latino - 34.7%

MAT 1275 (N=900)

34.7%
27.6%

20.0%

11.9%

4.1%

0.8%

0.3%

0.7%

American Indian or 
Alaskan Native - 0.5%

Native Hawaiian or 
Pacific Islander - 0.5%

Nonresident alien - 3.8%

Two or more races - 1.1%

Asian - 19.8%

White - 13.0%

Black or African 
American - 28.2%

Hispanic/Latino - 33.1%

Comparison Group (N=369)

33.1% 28.2%

19.8%
13.0%

3.8%

0.5%

1.1%

0.5%

MAT 1275 (N=900)

Comparison Group (N=369)

Figure 1. Ethnicity of students in Fellows Courses, The Comparison Group, 
MAT 1275, and City Tech 
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Economic Disadvantage/Pell Assistance
Of the Fellows group, 59.0% qualified for PELL assistance, while 55.8% did in the 
comparison group. 58.1% of MAT 1275 students qualified. These numbers were slightly 
higher than City Tech overall. 
The percentages of Fellows and Comparison students with an Economic Disadvantage 
Flag were even higher, at 71.6% and 68.0%, respectively. 70.0% of MAT 1275 students 
had the flag. City Tech’s Economic Disadvantage Flag students were at a higher 
percentage than Pell students, so these numbers are not surprising. However, they 
were significantly higher than City Tech overall, at 65.0%.

Figure 2. Pell Eligibility and Economic Disadvantage Flags of Observed Students

STEM Status & Gender
The gender breakdown for the Fellows group was 72.4% male and 27.6% female; 
the breakdown in the comparison group was 66.1% male and 33.9% female. These 
numbers were close to those of MAT 1275 overall, 68.8% male and 31.2% female. 
These numbers differed from City Tech overall. City Tech’s gender breakdown is 44.9% 
female and 55.1% male. This may be due to the tendency of City Tech’s STEM programs 
to have a much higher ratio of males to females, at between 3:1 and 4:1. This held 
true for all sections of MAT 1275 overall, with males making up 80.8% of MAT 1275 
STEM-majors. 69.9% of the Fellows group and 65.3% of the comparison group were in 
STEM programs. 

59.0%

71.6%

55.8%
58.1%

53.3%

68.0% 70.0%
65.0%

80%

60%

40%

20%

0%
Gateways 
(N=395)

Comparison 
(N=369)

MAT 1275
(N=900)

City Tech
(N=15658)

Pell Eligible and Economic Disadvantage by Observed Group

Pell Eligible Economic Disadvantage Flag



STEM vs. Non-STEM

STEM Non-STEM

Gateways (N=395) MAT 1275 (N=900) City Tech (N=15658)Comparison (N=369)

30.1%

69.9%

33.0%

67.0%

45.3%
54.7%

34.7%

65.3%

Male 230 487189 549283.3% 80.8%78.4% 77.5%

46 11652 159716.7% 19.2%21.6% 22.5%Female

Gateways 
(N)

Gateways 
(%)

Comparison 
Group (N) 

MAT 
1275 (%)

City Tech 
(N)

City Tech 
(%)

Comparison 
Group (%)

MAT 
1275 (N)

Male 56 13255 312847.1% 44.4%43.0% 36.5%

63 16573 544152.9% 55.6%57.0% 63.5%Female

Non-STEM
Programs

STEM
Programs

Figure 3. STEM Majors by Observed Groups

Table 2. Observed Students’ Demographic Breakdown by Gender and Major
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Age
82.0% of the Fellows students were under the age of 23, with an average age of 21.4 
and students ranging from 17 years old to 63; 66.1% of the comparison group were 
under the age of 23, with an average age of 23.5, ranging from 17 to 58 years old.

Admission Type
The majority of students enrolled in Gateways, at 82.5%, were degree-seeking continuing 
students. First-time degree-seeking freshmen made up 4.3% of the Gateways group. 
In the comparison group, 71.5% were degree-seeking continuing students, and 3.5% 
were first-time degree-seeking freshmen. These numbers were reflective of all spring 
2017 sections of MAT 1275, where 78.1% were degree-seeking continuing students, 
and 3.7% were first-time degree-seeking freshmen, and City Tech overall, where 77.9% 
were degree-seeking continuing students, and 2.7% were first-time freshmen seeking 
a degree; the number of freshmen in MAT 1275 may be slightly higher than City Tech 
overall due to the nature of the course (introductory college-level math). See Table 2 
for a comprehensive breakdown of students by admission type. 



Admission 
Type

Gateways 
(%)

Gateways 
(N)

Comparison 
Group (%) 

MAT 
1275 (N)

City Tech 
(%)

City Tech 
(N)

Continuing

Transfer

174.3%

82.5%

6.8%

4.6%

1.8%

326

27

3.5%

71.5%

12.2%

6.5%

6.2%

Comparison 
Group (N)

45

23 

24

369

MAT 
1275 (%)

35

900

2.7%

77.9%

7.1%

4.8%

7.5%

426

12205

1108

745

1174

15658

First-time 
Freshmen 3.7%

78.1%

9.3%

5.0%

3.9%

33

703

84

45

264

13

Readmit

Others

Total

18

7

395

Note: Others includes “college now”, “Continuing non-degree student”, “middle college”,”Non-degree Readmit “, “First-Time non-degree student,” etc.

Table 3. Admission Type by Observed Group
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College Admission Average and Beginning of Semester Credits
The average College Admission Averages (a UAPC-calculated high school academic 
average of grades for academic courses that CUNY has deemed sufficiently rigorous) 
were 79.7 and 79.0 for Gateways and comparison group students, respectively; the 
difference in averages was not statistically significant using a two-tailed T-test (p = 
0.205). Beginning of semester GPAs were compared between the two groups, as well. 
The Gateways group’s average was 2.28, while the comparison group’s was 2.36; these 
results were not statistically significant (p = 0.227). As such, neither group was at an 
academic advantage over the other when entering the course. 
In addition, when comparing the number of credits previously earned by Gateways 
and comparison group students, with an average of 23.4 and 26.1, respectively, the 
level of college course experience reflected by these numbers was not statistically 
significant, either (p = 0.119). Thus, neither group had significantly more college-level 
course experience.

Faculty Fall 2016 SET Demographics
Out of the Spring 2017 Fellows, seven taught MAT 1275 courses in the Fall 2016 
semester, and six submitted evaluations. The overall mean for the Student Evaluation 
of Teaching (SET) results from 126 students was 4.14 out of a maximum of 5. 
When Fellows faculty were evaluated for all credit-bearing fall 2016 MAT courses, it was 
found that eleven Fellows taught MAT courses that fall, and that ten of them submitted 
evaluations. The overall mean for the SETs from 341 students in these courses was 4.07 
out of 5.

Spring 2017 Results
Student Grades 
Of the Gateways students, 47.3% received a grade of C or better. In the comparison 
group, 52.8% of the students received a grade of C or better. While the 5-year project 
target of 60% was not met, the numbers were satisfactory for the first year of Gateways 
methods implementation. 
The withdrawal rate for the course among Gateways students was 16.2%, and the failure 
rate was 21.8%. In the comparison group, 14.6% withdrew and 19.8% failed. The target 
withdrawal rate of 10% was not met; the project hopes to reach it by Year 5 of the grant. 
The target failure rate of 20% was not met, but seeing as the Gateways Group’s rate was 
within 2 percentage points of target, there is confidence that 20% will be reached by 
Year 5. Additionally, a two-tailed T-test did not find that the difference in failure rates 
between the two groups was statistically significant (p = 0.468).
In the Gateways group, 47.1% of Hispanic students received a grade of C or better, 
15.7% withdrew, and 21.4% failed. In the comparison group, 50% of Hispanic students
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received a grade of C or better, but 15.6% of the Hispanic students withdrew, and 
17.2% failed. These numbers were comparable to Gateways student numbers overall; 
if this pattern holds in coming grant years, the project’s goals to improve Hispanic/
Latino students’ performance in gateways math courses may be met.
Pell-flagged students in the Gateways courses received a grade of C or better at 
46.8%. In the comparison group, 55.3% of these students received a grade of C or 
better. In the Gateways group, only 13.3% of the Pell-eligible students withdrew, 
while in the comparison group, 15.0% of Pell-eligible students withdrew. 23.6% of 
Gateways Pell-eligible students failed, while 18.4% of Pell-eligible students failed in 
the comparison group. Withdrawal rates from the MAT 1275 course among high-need 
Gateways students were almost 3 percentage points lower than in the Gateways group 
overall. The project’s target goals to lower withdrawal rates among high-need students 
may be met if the pattern holds in coming grant years.
MAT 1275 course GPAs were also observed. Gateways students had an average course 
GPA of 1.64, while comparison group students had a 1.77. These results did not turn out 
to be statistically significant (p = 0.217). Hispanic students’ GPAs for MAT 1275 were not 
statistically significant, either, between the two groups (p = 0.730). Pell-eligible students’ 
GPAs also did not show statistical significance (p = 0.193).

Students’ Cumulative Credits
Students’ semester credits (earned) were also observed. The Gateways students earned 
on average 11.25 credits, while the comparison group earned 10.44. A two-tailed T-test 
showed that the difference in credits earned was indeed statistically significant (p = 0.009), 
meaning that the difference was unlikely to be caused by mere chance. Gateways 
students thus showed a higher credit completion for the spring 2017 semester than 
their comparison group counterparts.
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Figure 4. Average Number of Completed Credits by Fellows and Comparison Group Students in the 
Spring 2017 Semester 
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Faculty Spring 2017 SETs
Ten faculty Fellows were evaluated by 245 students in MAT 1275 gateways courses 
during the spring 2017 semester via the SET. The overall mean increased to 4.28. 
Despite the increase from 4.14, the results were not statistically significant (p = 0.173).
When the evaluation group was expanded to all credit-bearing MAT courses taught 
by Fellows faculty, a total of 357 students evaluated ten of the Fellows. The overall 
mean increased from fall 2016’s 4.07 to 4.19. Despite the increase, the results were not 
statistically significant (p = 0.124). 

Figure 5. Average SET Scores for Opening Gateways Fellows in the Fall 2016 and Spring 2017 Semesters

While the results of these evaluations may not hold statistical significance, it is possible 
that they were the start of an upward trend in SET averages among the Fellows. Seeing 
as Year 2 was the pilot year for implementing the Opening Gateways pedagogical 
techniques, it is imperative to continue to observe SET trends moving forward. 
Although SET results may not speak directly of student performance in Gateways 
courses, they do provide an additional metric in observing instructional effectiveness in 
the Fellows pool. The Student Evaluation of Teaching reflects student satisfaction with 
faculty’s teaching methods. As Fellows are introducing new pedagogical methods into 
the MAT 1275 classroom, it would be wise to observe student attitudes toward these 
methods. Furthermore, while Gateways workshops and trainings may primarily apply to 
MAT 1275 Gateways courses, these methods may have an effect on Fellows’ teaching 
methods overall. Thus, it may be worthwhile to additionally observe SET results in all 
MAT courses taught be Fellows.
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Conclusions
At City Tech, the need for improving retention and graduation rates, especially in 
math courses necessary for STEM program completion, has led to implementation of 
innovative pedagogical techniques via the Opening Gateways grant. Gateways Fellows, 
trained in the utilization of Open Educational Resources, employed these new practices 
in the classroom during the spring 2017 semester. Student demographics were 
assessed: demographic data were compared for Gateways students, the comparison 
group, all sections of MAT 1275, and City Tech overall. In addition, Gateways and the 
comparison group’s students’ course and semester performance was assessed. Finally, 
Gateways Fellows’ SETs were evaluated to gain insight into their students’ satisfaction 
with Fellows’ new pedagogical methods.
The grant’s pilot year of Gateways courses yielded some interesting results. While 
failure rates between the comparison group and the Gateways group were not 
statistically significant, Gateways students did earn significantly more credits than those 
in the comparison group. For demographic groups of grant focus, namely Hispanic 
and Pell-eligible students in Gateways courses, had rates of failure, withdrawal, and 
earning a grade of C or better that were close to Gateways student rates overall. These 
results indicate that students were performing either the same or better under Opening 
Gateways- run mathematics education than their comparison group counterparts.
Faculty performance, as gauged by SET overall means, showed no statistically significant 
improvement from the fall 2016 semester to the spring 2017 semester of Gateways 
implementation; however, the results of these assessments may be seen more as an 
area of focus for the grant’s future assessment of Fellows faculty, rather than a primary 
tool for gauging Fellow’s teaching quality. 
While the project hopes to produce more dramatic results in the coming years 
of Gateways-run MAT courses, the results for the pilot year are not insignificant. As 
2016-2017 was only the first year of Gateways course implementation, the assessment 
results may be seen as just the first collection of data points in a larger project; these 
insights may help to guide further Gateways training, and possibly refocus the project’s 
future assessments on more specific areas of analysis.
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