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Abstract
Students in a large lecture general education chemistry course 
at Southern Connecticut State University (SCSU) were re-
quired to design their own SENCER-based research project. 
The students were tasked with researching chemical topics 
found anywhere within the campus/local community, result-
ing in projects that were extremely diverse. These projects 
ranged from students researching the feasibility of opening an 
on-campus can/bottle redemption center to students explor-
ing the disposal procedures of supplies in the art department. 
The SENCER-SALG assessment tool was used to evaluate 
the success of the projects and showed that the majority of 
students reported a gain in their understanding of the multi-
disciplinary nature of societal issues and in their perception 
of how studying chemistry helps people address real world 
issues.

Introduction
One of the major obstacles to the implementation of anything 
novel into the course curriculum of a large lecture class (the 
size of the course as currently taught at SCSU is approxi-
mately 130 students in one large lecture hall) is the substantial 
amount of organization and assessment required. The class 
size, coupled with the lack of funding for teaching assistants 
make the proper implementation and assessment of novel 
coursework a monumental task. In addition to the large lec-
ture sizes, the motivation of “general education” students in 
required lecture courses has always been a significant obstacle 
to learning (Glynn et al. 2005; Ward and Bodner 1993).   

Recently, SCSU transformed its general education pro-
gram (referred to as all-university requirements [AUR]) into 
its new Liberal Education Program (LEP). Because one of 
the main requirements of the LEP is that the courses involve 
some relevance to contemporary societal issues, the teaching 
approaches advocated by Science Education for New Civic 
Engagements and Responsibilities (SENCER) are an ideal 
way to integrate community issues into a science course 
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(Burns 2011). Another required component of a LEP science 
course is that the students understand the nature of scientific 
inquiry (Natural World: Area of Knowledge and Experience). 

In an effort to keep the students motivated while inte-
grating these new key elements into the curriculum, a flexible, 
modular SENCER project was developed where students 
could, with minimal guidance, develop a project related to 
their own interests. Although there was still a significant 
amount of grading involved in properly assessing a SENCER 
project in a class of this size, the SENCER-SALG (Student 
Assessment of Learning Gains) survey helped to minimize 
the workload on the instructor as well as to evaluate the 
project. 

Methods
During the Fall 2012 semester a SENCER project was in-
troduced into the curriculum for the CHE 101—Chemistry 
in Contemporary Issues—course at SCSU. The course is 
offered either as a day class or as a night class. While the 
day lecture class has a much larger enrollment (128 students) 
than the night class (32 students), both courses integrated 
the modular SENCER research project into the curricu-
lum. The students were taught about the SENCER ideals 
and the SENCER project during the first class, and were 
asked to divide themselves into groups of four. They were 
then given a project description, including a grading rubric 
for each module. This description included an outline and an 
approximate timeline of due dates throughout the semester. 
The SENCER-SALG assessment tool was utilized to evalu-
ate how much the SENCER project assisted their learning. 
In an effort to alleviate any student concerns about group 
work, individual group participation was self-evaluated twice 
throughout the course.

Group Formation/Project Proposal   
In this initial part of the project, the students worked in 
groups of four to develop a SENCER-based project involv-
ing chemistry and the local and/or campus community. The 
students were asked to submit a group narrative outlining 
their projects, with a focus on the purpose, civic connection, 
and science connection. The students were also asked to per-
form the baseline survey for the SENCER-SALG assessment.  
In the documents provided to the students about the project 
proposal, several examples of a possible SENCER project 
were offered, such as

1. Exploring the science of recycling on campus
2. Exploring the science of community gardens
3.  Exploring the campus shuttle bus program and its impact 

on the environment
4.  Exploring the energy consumption of buildings on 

campus   

Module 1: Background Investigation/
Planning and Preparation
After receiving instructor approval for their topic, each group 
began to work on the first portion of their project. In module 
1, each group was tasked with submitting a two-page report 
summarizing their progress. The report consisted of three 
sections:  a summary (with references) of their background 
research, a summary of their research plan, and a summary of 
the chemistry topics involved in the project. Each student was 
asked to submit an individual student response, the purpose 
of which was to evaluate their fellow group members’ abilities 
to work within the group based on how much each student 
contributed to the project and what each one did.

Module 2
Upon completion of module 1, each group began the research 
component of their project. In this module, the students were 
required to submit a copy of their data and any calculations 
done, as well as any graphs or charts produced to summarize 
their data. In addition, the students were asked to submit a 
data analysis summary and a brief conclusion statement.    

Module 3
In the last module of the SENCER project students were 
asked to submit a final written report (3-5 pages) of their proj-
ect. The report consisted of a(n)  

1. Title Page – Project title, group members, and an outline 
of the report

2. Introduction – Short paragraph(s) that outline the issue 
and the goal of the project

3. Main Body – Organized summary of all the relevant data 
and a discussion of the results that lead the reader to the 
conclusion

4. Conclusion – Summary of the conclusions of the project 
including a discussion of related topics and possible fu-
ture work

5. Bibliography – Complete documentation of all sources 
used in the report
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6. Data and Calculation Appendices – Copies of all raw data 
collected and calculations required for the report

7. Response Appendix – Description of a short action plan 
that the group would recommend as a result of their proj-
ect;  an example might be a memo to an administrator rec-
ommending a corrective action.

Results
The SENCER project implemented in this course was utilized 
as a way to build into the curriculum a connection between 
the chemistry content presented in the course and the issues/
needs of the local and university community. The majority 
of the reports that the students produced focused on envi-
ronmental chemistry/science. This was expected because of 
the somewhat obvious connections between chemistry and 
the environment as well as the topic of the course textbook 
(Schachter and Edgerly 1999; Middlecamp et al. 2012). (Table 1)

Predictably, because they were provided with several proj-
ect topic examples, the students produced a large number of 
projects centered around recycling on campus (4 projects), 
shuttle bus pollution (3 projects), and energy consumption of 
buildings on campus (7 projects) (35 percent of the 40 graded 
SENCER projects). In addition to the students who used the 
examples provided as project ideas, the students also produced 
a large variety of projects with 25 different themes. 

Three particularly notable projects stand out among the 40 
submitted for this course. (Table 2)  Two of these noteworthy 
projects are good examples of students with similar majors 
coming together and developing a project wherein they take 
advantage of their common interests to investigate a chemical 
topic, and impact the campus community in the process.  

Project #3 was an interesting collaboration of students 
majoring in Communication Disorders. While the students 
initially struggled to decide on a topic, they ultimately decided 
to study tobacco. The students learned a great deal about the 
large number of chemicals in cigarettes and discovered that 
there had been some research done on the effects of tobacco 
use on people with communication disorders, and they de-
veloped a brochure where they could inform SCSU students 
about the harmful effects of tobacco on communication dis-
orders. The students then handed out their brochures on cam-
pus to the SCSU student/faculty population to inform the 
campus community about their project.  Project #4 looked at 

Project # Project Description:

1 Quantifying Sodium in Foods on Campus

2 Gatorade versus Water Hydration

3 SCSU Tobacco Trends on Campus

4 Chemistry in Oil Paints/Solvents and their Waste Disposal

5 What Are the Easiest Elements to Find in CT?

6 Recycling:  Student Opinion vs. Fact

7 Chemistry of Crimes on Campus

8 Single Stream Recycling

9 Community Gardens

10 The Dihydrogen Monoxide Hoax

11 Composting on Campus

12 Indoor Swimming Pool Water Study

13 From Soil to Wine

14 Garbage on Campus

15 Redemption Centers on Campus

16 Organic vs. Nonorganic Foods

17 Plastic vs. Reusable

18 Going Green with Solar Panels

19 Polystyrene: A Threat to the Environment

20 SCSU Shuttle Buses

21 Coffee Consumption 

22 Mold in Dorms?

23 Campus Gazebos

24 Fountain Drinking Water

25 Air Conditioning Conservation

TABLE 1.  SENCER Group Projects and Topics

TABLE 2.  Notable SENCER Projects

Project #
Project 
Description:

Short Explanation

3 SCSU Tobacco 
Trends on Campus

Communication Disorders majors 
studying the effect of tobacco on 
speech

4 Chem./Waste 
Disposal in Paints/
Solvents

Art majors studying the chemistry 
of oil paints and their proper waste 
disposal

15 Redemption 
Centers on Campus

Students researching the feasibility 
of an on-campus redemption center 
where students could add bottle 
deposits to their accounts
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the disposal procedures used (or not used) for various 
creative works made in the Art Department.  These stu-
dents were amazed to find the general lack of awareness 
among art majors of the importance of properly disposing 
their various chemical waste products.

Project #15 was one of the most ambitious projects 
taken on by any of the students in CHE 101. These stu-
dents looked into the chemistry behind recycling alumi-
num cans and plastic bottles. They called up several local 
recycling centers and asked about the costs of on-site 
recycling machines. One of the most interesting aspects 
of their proposal was the ability to add the bottle depos-
its to the students’ campus accounts. The students even 
estimated the costs of a staff member for the proposed 
center. The students then surveyed the SCSU student 
body about the likelihood that they would utilize an on-
campus recycling center. The group members then wrote 
an eloquent letter to the administration outlining their 
findings. 

During the development/implementation of the 
SENCER project into the CHE 101 curriculum, we 
thought that leaving the project topic open for students 
to develop would allow them to devise a project based 
on their common interests and truly take ownership of 
it. While this did happen, it happened to a much smaller 
degree than was originally expected (4/40 projects; 10%). 
We suggest this is because of the large lecture class enroll-
ment coupled with a general lack of instructional time 
available to devote to forming well-organized SENCER 
groups involving students with similar majors or interests. 
(Currently, the course lecture time is limited to two hours 
per week for the semester.) Ideally, instructor familiarity 
with the project will allow for better organization, and 
this would result in better groups in future semesters. 
Despite the lack of groups composed of students with 
common interests and majors, the students expressed 
their satisfaction and general approval of the project. (See 
SENCER-SALG student comments below.)  

Student Comments

“The labs helped me understand and retain what we 
were learning. The group project helped me appreci-
ate the subject.”

“I enjoyed the SENCER project.”

“The SENCER project really helped me to bring up 
my grade. I really enjoyed the project and the group 
work went really well.”

“The group project was a lot of fun. It was a good way 
to work on something to help the university.”

“I like the SENCER project, it helped me apply the 
concept to the world and the people.”

When the project was originally designed, we assumed 
the students would enjoy cooperative learning and be pre-
pared for working together (Shibley and Zimmaro 2002; 
Felder and Brent 2007).   Additionally, in order to encour-
age student enthusiasm and participation, students were 
informed about the benefits that the cooperative project 
would have on their learning and appreciation of chemis-
try  (Bowen 2000; Kogut 1997).  Even with our initial as-
sumptions/information, we believed that some students 
might be reluctant to work in a group. In an effort to pre-
clude any issues with group work, the SENCER project 
evaluation did take the students’ group work into account. 
This was accomplished by allocating 10 points of the over-
all project grade for group evaluations. Despite this, a few 
students still commented on the SENCER-SALG about 
their displeasure working in groups with their classmates. 
(See student comments below.)  

Student Comments

“I do not like working in groups.  Everyone has lives 
outside of class and to get together to work on this 
project seemed difficult.”

“Group activities can be frustrating.”

“Good idea for a group project but it was very difficult 
to stay in contact and work together and with our 
schedules.”

After analyzing the few negative group work SENCER-
SALG student comments, as well as informal question-
ing of students, we theorize that the students were dis-
satsified because of two factors:  The students needed 
further specific instruction about how to work effectively 
in groups, and SCSU’s large commuter student popula-
tion (~75%) was resistant to spending additional time 
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on campus for group work. In an effort to alleviate this, two 
changes will be implemented:  

1) In order to quell frustrations about scheduling 
group meetings with commuter students, students 
will be asked to create Facebook or Twitter accounts 
to facilitate group interactions.  

2) Additional course time will be devoted to instruc-
tion on how to effectively work together as a group, 
and there will be additional group work assignments 
outside the SENCER project.
    

While one instructor found the size of the large lecture class 
to be a significant obstacle to assessing the large number of 
student projects, by allowing the students the flexibility to 
develop their own project as well as utilizing a modular ap-
proach, the faculty workload was manageable and the stu-
dents produced a large number of unique projects, increas-
ing the impact on the local campus community as well as the 
students’ general interest in the project. 

SALG-Survey
The SENCER-SALG was utilized to analyze the students’ 
learning gains and the students’ assessment of how the group 
project fit into their learning.  The relatively low N (86) can 
partially be explained by student attrition. It also appears that 
some students simply did not complete the SALG and were 
willing to take a small point deduction. In future semesters, 
to rectify the low response rate additional points in the grad-
ing rubric will be allocated for completion of the survey. (See 
selected SALG question analysis below.)  

Question: How much did the SENCER group project 
help your learning in this course?

The students reported that the SENCER group proj-
ect was somewhere between little and moderate at 
helping their learning in this course. (N = 86; Mean 
= 2.6; Std. Dev. = 1.29) While this is lower than ex-
pected, the question did have the highest standard 
deviation among all the questions asked on the post-
project SALG assessment. A more detailed look at 
this question revealed that 44 percent of the students 
ranked the SENCER project as little or no help at 

helping their learning. The other 56 percent ranked 
the SENCER project as either moderate, much, or a 
great help to their learning in this course. The statisti-
cal mode (31 percent) for this question was a response 
of the project being a moderate help to their learning. 
(N = 27)

Question: As a result of your work in this class, what 
gains did you make in your understanding of the multi-
disciplinary nature of social issues and the importance of 
science in solving these issues?

The students reported that they made a moderate gain 
in their understanding of the complexity of societal is-
sues and their relation to science. (N = 86; Mean = 3.3; 
Std. Dev. = 1.07) A more detailed look at this question 
revealed that 24 percent of the students ranked their 
gains in understanding as little or none. The other 76 
percent of students ranked their gains in understand-
ing as moderate, good, or great. The statistical mode 
(33 percent) for this question was a response of a good 
gain in their understanding of the multi-disciplinary 
nature of social issues. (N = 28) 

Question:  As a result of your work in this class, what 
gains did you make in your understanding of how study-
ing this subject area helps people address real world issues?

The students reported that they made a moderate gain 
in their understanding of how studying this subject 
area helps address real world issues. (N = 85; Mean = 
3.3; Std. Dev. = 1.09) A more detailed look at this ques-
tion revealed that 20 percent of the students ranked 
their gains in understanding as little or none. The 
other 80 percent ranked their gains in understanding 
as either a moderate, good, or great gain. The statisti-
cal mode (35 percent) for this question was a response 
of a moderate gain in their understanding of how 
studying this subject area helps people address real 
world issues. (N = 30) 

The SENCER project aimed at integrating a relevance to con-
temporary societal issues into the course. The last two SALG 
questions discussed above were focused on assessing this par-
ticular aspect of the course. Both questions revealed that the 
majority of students (76 percent and 80 percent, respectively) 
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reported a moderate, good, or great gain in their understand-
ing of both the multi-disciplinary nature of societal issues and 
of how studying chemistry helps people address real world 
issues. This result demonstrated that the integration of this 
SENCER project into the CHE 101 curriculum helps meet 
one of the key requirements for placing a course in the Liberal 
Education Program at SCSU. 

Conclusions
It will take several semesters to assess the overall success of 
the integration of a SENCER project into the curriculum 
of this class. Nevertheless, after the project was taught for 
just one semester, several questions on the SENCER-SALG 
revealed that the project was already successful at instilling a 
relevance to contemporary societal issues into the course. Fur-
thermore, the majority of students asked (56 percent) ranked 
the SENCER project as a moderate, good, or a great help to 
their learning in this course. This SENCER project demon-
strated that a large lecture class—while difficult to manage 
especially for one instructor—could be a venue for students 
to integrate their personal interests into chemistry, not only 
to enhance their understanding of course content but also 
to improve their understanding of chemistry’s place in soci-
ety. This project also provides a working model for instruc-
tors to integrate SENCER ideals into a large lecture-based 
chemistry class for non-majors while providing an enhanced 
experience for students studying general education chemistry. 
In future semesters additional instructional time will be al-
located to teaching students about working in groups in an 
effort to improve that aspect of the course.   
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