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Project Summary
General Chemistry (CHEM 121A and CHEM 121B) is a two-semester general chemistry

sequence for science majors. These lecture-based courses have large enrollments (~250 students
in 121A and ~100 students in 121B each Fall and ~150 students in 121A and ~150 students in
121B each Spring) and typically have high DFW rates, sometimes greater than 30%. This
situation is not unique to SIUE, and chemical educators everywhere have tried a variety of
strategies to help students succeed in chemistry.! To address this concern, the STUE Department
of Chemistry already employs several inclusive, student-centered pedagogies in CHEM 121A/B:
Supplemental instruction (SI),? peer led team learning (PLTL),>'° online homework problem

=13 and low-stakes quizzing.!*

sets,

An additional tool that has shown great promise is the classroom response system
(CRS).'>25 A CRS uses software running on electronic mobile devices (laptop computers,
tablets, and smart phones) to provide continuous feedback from students to the lecturer. The
CRS replaces traditional feedback methods such as show of hands, coded cards (flash cards), and
dedicated electronic devices (clickers), and has the advantages that it allows numerical answers,
provides detailed tracking of student participation, and gives the instructor the ability to
completely change the direction of instruction based on student performance on a problem
worked in real-time. The CRS that is provided (free) with the current CHEM 121A/B Pearson
textbook is Learning Catalytics.?®

Tom Holovics has taught the CHEM 121A/B sequence for many years, and has
developed extensive student resources (PLTL workshop materials and a detailed course pack)
that are specifically tailored to these SIUE general chemistry courses. This Excellence in

Undergraduate Education (EUE) proposal requests funds for the development and

implementation of in-class CRS resources for CHEM 121A/B. EUE funds will be used to
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support Tom Holovics for one month in Summer 2024 to write CRS problems aligned to the
CHEM 121A/B curriculum, and to pay an undergraduate worker to attend CHEM 121A lectures
in Fall 2024 and CHEM 121B lectures in Spring 2025 at least two days per week (and other
times as needed) and to assist Holovics in implementing and assessing the impact of the CRS.
The overall goals of this project are to address equity gaps, improve student learning outcomes,

and enhance retention of students in CHEM 121A/B.

Proposal Narrative
a. Current Situation:

First and second year chemistry courses are very challenging to students everywhere, and
the discontinuation of the use of standardized test scores for placement into these courses at
SIUE has led to an increased number of underprepared students enrolled in them. Also, after
COVID there seem to be more students who fail to engage in courses, sometimes to the point of
never attending class or completing any online assignments. One consequence is high DFW
rates in CHEM 113, CHEM 121A, CHEM 121B, and CHEM 241A. This situation is not unique
to SIUE, and chemical educators have tried a variety of strategies to help students succeed in
chemistry.! To address this concern, the SIUE Department of Chemistry already employs
several inclusive, student-centered pedagogies: Supplemental instruction (SI),? peer led team

-13 and low-stakes quizzing.'*

learning (PLTL),* ! online homework problem sets,
General Chemistry I (CHEM 121A) is a first-semester general chemistry course for
science majors. This lecture-based course has large enrollments (~250 students each Fall and
~150 students each Spring) and has DFW rates that sometimes exceed 30%. The second-
semester general chemistry course, General Chemistry II (CHEM 121B) also has large

enrollments (~100 students each Fall and ~150 students each Spring). Tom Holovics has taught

the CHEM 121A/B sequence for many years, and has developed extensive student resources
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(PLTL workshop materials and a detailed course pack) that are specifically tailored to these
SIUE general chemistry courses. It is estimated that 650 undergraduate students per year will be
affected by this project upon implementation.

Learning Catalytics®® is an interactive student response tool (also called a classroom
response system or CRS)!>~23 that encourages team-based learning by using students’ smart
phones, tablets, or laptops to engage them in interactive tasks and thinking. Learning Catalytics
features open-ended, multiple-choice, and image upload questions that encourage collaboration
among students for team-based and group learning. It also enables instructors to monitor student
responses and keep tabs on how well students understand what is being taught and discussed. If
a topic has low understanding by students, faculty (having the immediate in-class feedback) will
be able to offer immediate intervention to help aid students with their knowledge retention. This
will also hold students accountable for not only attending lecture, but also keeping up with
understanding the concepts that are being discussed. In a large classroom it may be easier for
students to feel detached or distracted and hopefully this will help students feel more
“connected”. As an instructor, you can also pose a variety of open-ended questions that help
your students develop critical thinking skills, while monitoring responses with real-time analytics
to find out where they’re struggling. With this information, you can adjust your instructional
strategy in real time and try additional ways of engaging your students during class. Learning
Catalytics also lets you manage student interactions by automatically grouping students for
discussion, team-based learning, and peer-to-peer learning. Learning Catalytics is included with
the course textbook materials at no additional cost, and the developed questions can be used from

year-to-year so this project is sustainable after termination of the EUE grant.
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b. Proposed Project:

This Excellence in Undergraduate Education (EUE) proposal requests funds for the
development and implementation of in-class Learning Catalytics resources for CHEM 121A and
CHEM 121B. EUE funds will be used to support Tom Holovics for one month in Summer 2024
to write Learning Catalytics problems aligned to the CHEM 121A/B curriculum, and to pay an
undergraduate worker to attend CHEM 121A lectures in Fall 2024 and CHEM 121B lectures in
Spring 2025 at least two days per week (and at other needed times outside of the classroom) to
assist Holovics in implementing and assessing the impact of Learning Catalytics. The overall
goals of this project are to address equity gaps, improve student learning outcomes, and enhance
retention of students in CHEM 121A and CHEM 121B.

There are three main areas that this development will make an impact on our general

chemistry courses. The first area of improvement is student engagement and involvement.

Students will be able to “click in” with a smart device and they will feel connected with the main
lecture. This will also promote good attendance with proper commitment to the lesson at hand.

The second area that we will focus on is students building knowledge during the lecture so that

they will be able to navigate complex chemistry problems on their own. Students will be tasked
with up to five questions during the lecture, which will assess how students are keeping up with
the new concepts and problems that are being introduced. This should also maintain some
impact on how students are gaining their new knowledge. The third aspect will be faculty
intervention. The big advantage of real-time data on how students are understanding the material
is a very valuable piece of information. Students also have the ability to mark “this topic is not
clear to me”. Being armed with this data, instructors can try to go over a difficult topic again and
try to intervene when student understanding is low. This will also give instructors another aspect

to trigger advanced warning systems for students that are consistently struggling with the
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material. This way these students can be presented with new avenues for help (examples are

supplemental instruction, tutoring, and faculty office hours).

During a small pilot study in CHEM 121B in Spring 2024, we have been learning how to
utilize Learning Catalytics through Pearson. Within this tool students can answer questions and
hit a button when they are confused about a particular topic. This can give the instructor
immediate feedback about when students are confused, and they do not have to overcome the
barrier of asking a question in a 250+ person lecture. During this limited trial we have observed
an increase in attendance. We tracked a very preliminary increase from around 85% attendance
in the first few weeks to up to 95% attendance at the halfway point in the semester. The ability
to reinforce unclear topics has also shown to increase results on exams and assessments (albeit a

small sample size).

In Fall 2024 we plan to build and implement the infrastructure to roll out a full trial of
Learning Catalytics for General Chemistry I (CHEM 121A). In Spring 2025 we plan to continue
use of Learning Catalytics for General Chemistry II (CHEM 121B). This will involve creating a
large pool of specifically designed questions aimed to help students be successful in this
scholarship. This pool needs to correlate well with the previously implemented structure of
general chemistry. We also will require the support of an undergraduate student worker to

facilitate the seamless integration of this methodology in the large 250+ student classroom.

c. Evaluation and Dissemination

We plan to assess the success of Learning Catalytics by comparing CHEM 121A student
retention in Fall 2024 to Fall 2023 (the control population before implementation). We feel that
the addition of faculty intervention with the reinforcement of difficult student concepts will be a

major factor in increasing retention. We also plan to use interventions when we identify students
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that are lacking course engagement. We hope to use much earlier flag systems to try and correct
behavior that is detrimental to success. We also plan to use student surveys to gauge the

effectiveness of the Learning Catalytics program.

The project director and/or the student researcher will disseminate project results
externally to other chemical educators at an American Chemical Society regional or national

meeting after completion of the project.

Budget and Budget Justification
Salary: 1 month faculty salary, Summer 24 $5,528
Student Wages:  $14/hour x 50 hours/semester, Fall 24, Spring 25 $1,400

Total $6,928
Cost Sharing

Travel: Dissemination at regional or national meeting $1,000

The requested funds are to support one faculty member and one undergraduate student
worker to complete the activities described in the Proposal Narrative. The faculty salary line is
for one month of Summer 2024 support for project director Tom Holovics. The student wages
are based on 50 hours of support per semester in Fall 2024 and Spring 2025 for a chemistry
undergraduate student at the prevailing wage for undergraduate teaching assistants.

The Department of Chemistry is providing cost sharing of $1,000 for the project director
and/or the student researcher to travel to a regional or national meeting to disseminate project

results.
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Date: February 26, 2024

To: EUE Review Committee

From: Eric J. Voss, Professor and Chair of the Department of Chemistry &W/M
Re:  Letter of Support for EUE Project from Thomas Holovics

I strongly support the EUE proposal submitted by Dr. Thomas Holovics, “A Classroom
Response System for Student Engagement, Active Learning, and Real-time Intervention in CHEM
121A/B”. If funded, the PI and an undergraduate student worker will develop and implement in-class
resources for Learning Catalytics, the Pearson classroom response system that is available for use in the
general chemistry courses CHEM 121A and CHEM 121B. These courses impact about 650 students per
year, and this project promises to address equity gaps, improve student learning outcomes, and enhance
retention. The project also involves courses that have a high number of sections, a high ratio of D/F/W
grades, and high enrollments, with opportunities to improve equitable student success.

The work described is consistent with the funds that are requested, and funding for Dr. Holovics
and an undergraduate student worker is reasonable and appropriate. I am confident in the successful
development and implementation of the proposed work. The Department of Chemistry is committed to
a $1,000 cost share to support travel by the PI and/or student researcher to disseminate results from this

project at a regional or national American Chemical Society meeting.

Dr. Eric J. Voss, Department of Chemistry, Southern lllinois University Edwardsville, 618-650-2099, evoss @siue.edu
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Date: February 29, 2024

975.61 el P

From: Kevin Leonard, Dean, College of Arts and Sciences
Subject: EUE Dean Memo of Support

The College of Arts and Sciences supports the application of Dr. Thomas Holovics for an EUE
grant for expanded implementation of new learning technology into two Chemistry courses
that have had historically high DFW rates, General Chemistry | (CHEM 121A) and General
Chemistry Il (CHEM 121B). The department has already engaged in a small pilot study of the
new tool, Learning Catalytics, and has seen a significant increase in student attendance and
engagement. The EUE grant would enable Dr. Holovics to expand the number of students who
are served by this pedagogical tool. As such, this project contributes to student success
initiatives on campus and supports EUE priorities.

The budget includes faculty salary over the summer to develop the content and assessment
guestions needed to enhance student engagement and assess student learning in the

classroom. Given the size of these courses (250+ students), the budget also includes wages for a

student worker to support the integration of the technology into classes in the Fall 2024 and

Spring 2025 semesters. The department has also agreed to provide cost share for travel so that

the results of this expanded pilot project can be disseminated at a national conference.

College of Arts and Sciences
t 618.650.5044 w siue.edu/cas
a Office of the Dean, Suite 3409, Box 1608, Edwardsville, IL 62026-1608
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