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Abstract 

Gaston College (GC) serves the community in Gaston and Lincoln counties in western-

central North Carolina. For two years, science and math faculty and administration     

researched primary literature, talked with industry partners, transfer institutions and   

advisory committees, and examined current practices across the nation and at Gaston 

College. As a result of this review, we recognized the need to involve science,          

technology, engineering, and mathematics (STEM) students more actively in learning 

process which will lead to a higher level of preparedness and motivation to continue 

their journey in the STEM fields. The division committed to change its educational  

practices in introductory STEM classes to be more inquiry based to provide the 

knowledge and skills that make students capable of engaging in independent            

undergraduate research in their second year. Therefore, the division implemented a 

plan to focus on new instructional strategies of problem-based learning and          

course-integrated undergraduate research experiences. 

Gaston College 
 

Gaston College (GC) is a state-supported, open-door, comprehensive community 
college serving Gaston and Lincoln counties in North Carolina, a part of the 58 
institution North Carolina Community College System (NCCCS).  Gaston College’s 
vision is to “be viewed as the premier post-secondary educational resource in the       
region.” The college serves approximately 23,000 students each year through its     
degree, diploma, certificate, and continuing  

education programs. The college has five  

academic divisions, including the Division of 

Liberal Arts and Sciences.  

 

Faculty and administration of these programs 
share a common goal of continuous improve-
ment.  Several improvement projects are un-
derway in the division brought about by anal-
ysis of national research, internal assess-
ment data, and documented needs of profes-
sional fields as well as suggestions from pro-
gram advisory committees, industry partners, 
transfer institutions, and faculty and 
staff .These projects include improvements to 
science, technology, engineering, and    
mathematics (STEM) curricula and             
resources.  

 

The student population at Gaston College 
is very diverse, and many who attend are 
members of populations which are un-
derrepresented in STEM fields.  A total of 
5,671 students were enrolled in degree-
granting programs in the spring 2012         
semester, of which 39% were first-generation 
college students, 29% were  

ethnic minorities, and 65% were women.  

 

According to the 2011 Gaston College Community College Survey of Student Engage-
ment (CCSSE), 68% of students surveyed report that it is their primary goal to obtain 
an Associate’s degree, and 42% of students desire to transfer to a four-year college or 
university. However, the fall-to fall retention rate of STEM students is 51%       
compared to 67% overall for students at Gaston College (Fall 2010 to Fall 2011, in-
ternal program review data); and the three-year graduation rate for STEM students 
is 21% (for students beginning in Fall 2008 and graduating by Summer 2011, internal 
program review data).  

 

 

 
 

To improve retention and graduation rates for STEM students, the project team developed a  
comprehensive vision, known as  

SPARC
3 
or  

STEM Persistence and Retention via C
3 
{Curricula*Cohorts*Centralization}.  

 
SPARC

3 
will:  

 
(1)transform Curricula through integration of inquiry-based instruction in introductory STEM courses 

(2)Develop a research methods course with an undergraduate research capstone experience;  
(3)Reduce the unmet in-state financial need of Cohort students by providing scholarships; and 

(4)Centralize STEM student support services within a center environment to include advising, faculty 
and peer mentoring, cooperative work experiences and/or undergraduate research experiences, and 

professional tutoring.  
 

 
The mission of SPARC

3 
is to ignite student  

curiosity and to prepare future STEM  
professionals for success in an evolving work environment. 

 

Inquiry-Based Learning Curriculum Change 

Beginning Fall 2011, Gaston College committed to changing educational practices in                  

introductory STEM classes to be more inquiry-based and to expose students to the authentic 

practices of STEM professionals. To accomplish this goal, a project team developed a comprehensive 

plan which included the development of faculty expertise to implement new instructional strategies in   

inquiry based learning (IBL) and course-integrated undergraduate research and piloting the project in 

three introductory courses, General Biology I, General Chemistry I, and Statistical Analysis.  The          

instructor for General Biology chose to use case studies and  Problem Based Learning (PBL).  The      

instructor for General Chemistry chose to use POGIL, and the instructor for Statistical Analysis chose to 

use primarily PBL. 

After one year of including inquiry based learning techniques in the targeted STEM classes, 

measurable gains were observed in student success rates  (Success= C or Better) in these classes. 

In addition to an increase in success rates within the three targeted courses, an increase in student  

success rates for subsequent science classes was also observed when students had participated in    

inquiry based instruction previously. 

 
  

 

Course Integrated Undergraduate Research 

 In addition to the inclusion of inquiry-based learning techniques in the curriculum of the 

three targeted courses, the project team also decided to include undergraduate re-

search experiences in sophomore level courses. This experience was piloted in    

Genetics in Fall 2012 and will also be included in the newly designed course, Research 

and Measurement (to be held Spring 2014).  In Genetics, the classroom was flipped and 

all lecture was conducted via a 

course learning management    

system outside of class.  In class,   

students were asked to isolate and 

identify a microbial species from an  

environmental sample taken from 

either a land area managed for 

recreational use, or a land area 

managed for wildlife conservation.  

Students learned  the various lab 

techniques (PCR, DNA isolation, 

genetic sequencing, bioinformatics, etc...)  within the constraints of this project.   

 

After one semester of including an undergraduate research experience in the 

classroom measurable gains were observed in student success rates.  

 

In addition, students were far more engaged in the work they were doing than during the 

previous years of traditional lecture/lab  coursework. 

A Change in Classroom Culture 

Students were surveyed using a modified version of the Classroom Undergraduate        

Research Experiences (CURE) survey developed by David Lopatto. (Grinnell College, 

Grinnell, IA).  It is interesting to note that students seem to be eager to accept this change 

in  the method of delivery for their curriculum and embrace the idea of solving problems 

and practicing as the professional within the classroom. 

Future Plans 

Currently the project team is working to: 

 Gain additional funding to create cohorts, and a STEM center on campus. (2014) 

 Create partnerships with four-year universities to enhance undergraduate research (2014) 

 Expand inquiry-based learning and undergraduate research to other departments within 

the Arts and Science Division (2016) 

 Expand inquiry-based learning and undergraduate research to all divisions (2020) 
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