
Transforming Gateway STEM Courses to Feature Active Learning

Intersection with Living Learning Communities

Abstract. St. Edward's University is in the midst of transforming its introductory 

biology, chemistry, and calculus I courses to feature active learning pedagogies. 

Student learning outcomes have been prepared and pedagogical resources 

assembled to facilitate the infusion of active learning into the gateway courses. 

Strategies to achieve change include active learning workshops, a faculty learning 

community, and debriefing/support sessions among course instructors. This poster 

will describe the planning process, from inception, to grant preparation, submission, 

and implementation. A related dimension of the project, the expansion of STEM living 

learning communities and cohort scheduling will be introduced. Participants will learn 

about the process involved in planning a major transformational project and the 

subsequent implementation strategy used. They will learn how to organize a project 

of this nature, how to enlist support, and who must be involved to improve the 

chances for success. An overview of the baseline data collection process and 

ongoing assessment plan will be reviewed. Project outcomes will be discussed and 

relevant data presented to gauge progress towards meeting the goals. The synergy 

between living-learning communities, cohort scheduling, and active learning 

pedagogies will be discussed. 
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Instructional Reform: Active Learning Pedagogy

The Teaching Practices Inventory asks instructors to describe courses in eight categories: 

(1) course information provided (including learning goals or outcomes), (2) supporting 

materials provided, (3) in-class features and activities, (4) assignments, (5) feedback and 

testing, (6) other (e.g., diagnostics, pre-post testing, new methods with measures), (7) TA 

training and guidance, and (8) collaboration or sharing in teaching. A simple scoring rubric 

discriminates teaching practices backed by research evidence from those that are not. The 

scoring assesses the “extent of use of research-based teaching practices,” or ETP.

Charts 1 and 2 present the frequencies of the overall ETP scores (i.e., sum of scores in all 

8 categories). The x-axis represents “bins” grouped in five-point intervals such that bin 10 

includes courses with overall ETP scores from 8 to 12 and so on. In May 2016, the 

frequencies for courses in the St. Edward’s School of Natural Sciences (n = 20) formed a 

symmetrical Gaussian curve around the midrange, and in May 2017, the sample (n = 36 

courses) concentrated in middle with skew toward high scores. Instructors used more 

research-based teaching practices and thus, active learning increased in the department.
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Project Overview

Methods

Research 1  How can liberal arts institutions effectively implement cohort scheduling?

Research 2  How does shared living experience influence effectiveness of active learning?

Evaluation 1  What is the quality of the program’s design? How well was it implemented?

Pre- and post-survey of students in gateway science and mathematics courses in Spring 

2017 covered course pedagogy, confidence and interest, LLCs, sense of belonging, and 

so on. In addition, three focus groups with students lasted about one hour and covered 

LLCs, precollege bridge program, interaction with faculty members, social events, shared 

classes, freshmen seminar, and active learning pedagogy.

For faculty members, the Carl Wieman Science Education Initiative (CWSEI) Teaching 

Practices Inventory (TPI), which characterizes instruction in university and college math 

and science courses based on extensive research in recent decades identifying new and 

effective teaching practices, was administered in May 2016 and 2017 (Wieman & Gilbert, 

2014). A case study assessed attitudes about, interest in, and exploration of active learning 

pedagogy as well as collaboration. With the method, researcher examines an integrated 

system and get an understanding of the object of study in depth (Stake, 1995). One faculty 

member from each of five departments (i.e., chemistry, biology, mathematics, computer 

science, & physics) was interviewed for 30 to 45 minutes. 

Conclusions
• With focus on instructional reform, more courses had more research-based 

teaching practices and thus active learning.

• Small STEM LLCs undergirded by multi-faceted programming fostered more group 

cohesion among students than did embedded LLCs with less programming.

Findings

Based on the successful implementation of a residential Science Living-Learning 

Community (LLC) supported by NSF (DUE grant #0969153), planning for this project 

began in Fall 2014. Stakeholders in the project were identified and invited to attend 

several planning meetings over the next 4 months.  The expansion of the LLC 

experience to all incoming first-year STEM majors and simultaneous transformation of 

the introductory STEM curriculum to feature active learning pedagogies was funded by 

NSF IUSE (DUE grant #1545290) in July 2015.  This project involves a study of the 

intersection between the LLC experience and active learning pedagogies.  Involved 

stakeholders with a key implementation role included:

• Science and Math faculty

• LLC directors & Steering Council

• STEM and university administrators

• Academic Support Services

• Office of Admission

• Residence Life

Chart 1. ETP Scores/Course May 2016 Chart 2. ETP Scores/Course May 2017

Student Community and Bolstering Experiences: LLCs

The learning communities are residence hall based, and come in two models:

Model 1: The original Science LLC model - 24 first year STEM majors placed on same 

floor of residence hall adjacent to the science building.  Arrive 1 week before classes begin 

(4 days before others).  Enroll in common sections of 1st year STEM courses (cohort 

scheduling) and 1-credit seminar courses fall and spring.  Application  and program event 

participation required. Community composition intended to mirror the diversity and 

academic preparedness of the larger student body.

Model 2: In larger university themed LLCs STEM majors encouraged to choose STEM 

designated rooms on the same floor of the associated residence hall - the “embedded” 

Science LLC model.  Applications and event participation not required but encouraged.  

Participants form “embedded” Science LLC enjoying the same programming as Model 1.

Goal: Form persistent and strong social community, fostering self-sustaining academic and 

social support throughout their time at college. Social activities offered monthly to reinforce 

bonding.

Note. Students rated agreement on five-point Likert scale from 1 = "not at all" to 5 = "completely.” 

Faculty member cultivating “my own style” of AL: 

Having the students write a one minute paper about a big 
picture question. Then they discuss it in groups and then 
we have a class debrief about it. Then we move on to 
clicker questions…. We discuss all the different options and 
why one is better. That’s very important, I think, for 
students who are taking multiple choice tests. They need an 
opportunity to, in a safe space where I’m not tracking them.

University Structural Changes

Since the project was designed, the university has been engaging in a strategic 

planning process, reforming the general education curriculum, and will be replacing 

its chief academic officer.  These efforts have complicated the implementation of this 

project, causing the delay of some components (the sophomore year programming 

and the LLC expansion), the temporary (?) discontinuation of cohort scheduling, and 

the ongoing revision of the embedded Science LLC model to accommodate changes 

in the university LLC model.  Since the learning community element in particular 

requires strong institutional support, it is hoped that the new provost will support the 

project. The labor intensity of these university initiatives has greatly and unexpectedly 

complicated the implementation of this project.

Figure 1. Strategies for Change

Science LLC Honors LLC WIP LLC

Survey Items M SD n M SD n M SD n

1.  I can recognize most of the people who live in my LLC. 4.36 1.21 11 4.00 0.85 12 2.57 1.27 7

2.  Most of the students in my LLC know me.a 4.27 1.27 11 3.58 1.08 12 2.57 1.27 7

3.  I have influence over what my LLC is like.b 3.09 1.58 11 2.91 1.04 11 2.00 1.29 7

4.  Students who live in my LLC & I want the same things from the 

community.
3.22 1.64 9 3.40 1.43 10 2.50 1.05 6

5.  If there is a problem in this LLC, students who live here can get it solved.c 3.64 1.43 11 4.00 1.00 9 2.43 0.98 7

6.  Students in this LLC watch after each other & help each other when they 

can.
3.64 1.50 11 3.82 0.98 11 3.14 1.35 7

7.  I feel a strong sense of community with the students in my LLC. 3.36 1.63 11 3.33 1.56 12 2.71 1.11 7

Project programming for 

the LLC include a 

precollege bridge 

workshop, special first year 

seminar courses (Fall and 

Spring), cohort scheduling 

(LLC members are 

enrolled in the same 

sections of common 

courses), closely clustered 

residence hall room, co-

and extra-curricular 

activities, summer 

research experiences, free 

student tutoring and 

mentoring.  Strategies for 

implementation of active 

learning include 

workshops, a faculty 

learning community 

luncheon, technology 

support, and infrastructure 

upgrades.

Table 1. Means & Standard Deviations, Sense of Community by LLC, Post-Survey, Spring 2017

a F(2,27) = 6.09, p =.007. b F(2, 27) = 4.31, p =.024. c F(2, 24) = 3.65, p =.041.

Science LLC student on socializing & 
studying: 
“The common area. It is the apex of our LLC….  

All of us are just up in there until all hours of the 

night, and it’s really nice to know there’s a more or 

less, a quiet place you can sit and work on your 

own or with someone, without feeling super 

isolated, you can ask for help. It’s really nice.”

Recommendations for Transformational Change

• Identify/assemble all stakeholders

• Assess campus climate with respect to change

• Find common vision and target goals

• Complete a pilot study led by a respected faculty change agent

• Develop an evidence-based plan for change

• Secure commitments from senior administrators

• Work with an assessment professional to design an evaluation plan

• Hire a project manager to deal with the “nuts and bolts”

• Keep detailed notes of all meetings and activities
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