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Abstract - Retention of computer science majored students depends on the success rate of these students’ in introductory 

level programming courses. In this work we have provided details and logistics that we use for our COSC 1436 
Programming Fundamentals – I course at Sam Houston State University. Specifically, involvement and roles of Teaching 
Assistants and Mentors in COSC 1436 are discussed in detail. A survey is conducted among the students taking the course 
and we have shown that the success of the program does not rely only on faculty and their teaching style, it is a complex but 
on the other hand, applicable equation in which graduate and undergraduate students should be involved. 
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I. INTRODUCTION 

 
The Department of Computer Science at Sam 

Houston State University is offering its introductory 

level programming course, COSC 1436 Programming 

Fundamentals – I, not only for Computer Science 

majored students but also for other degrees that list 

this course as a core or elective one. Since this course 

is cross-listed among different majors in the school, 

each year about 250 to 300 students enroll for it. 

Typically five to six sections of the course is offered 

each fall and spring semester and another one offered 

for summer only. Each section of the course has a 

mandatory laboratory component in which the 
students have the freedom to register any of the 

laboratories offered for the course. Typically, each 

course is assigned to an instructor but since the 

laboratory sections mostly contain students who are 

taking the courses from different sections, a 

laboratory Teaching Assistant (TA) and helping 

Teaching Assistants’ are assigned to run and handle 

the laboratory work. 

Running the Programming Fundamentals – I 

laboratory by a Teaching Assistant have numerous 

advantageous, such as consistency among the labs, 
but it also brings concerns to the table as well. In this 

work, we discuss about the course layout of 

Programming Fundamentals – I, selection, training, 

and the duties of section leaders of the course and the 

laboratories (TAs), and also our observation on our 

success of teaching the course. 

 

II. PROGRAM OVERVIEW 

 

2.1. Structure 

Previously we have shown the success rate of our 

COSC 1436 course among different majors taking it 
[1]. In order to appreciate the success of the course, it 

is necessary to know the details and how it is 

executed at Sam Houston State University (SHSU). 

Each Fall and Spring semester about 125 students 

registers for the course and another 20 registers for in 

summer semester. Each section of the class is capped 

at 25 students, although usually this number is set at 
20 to have a productive and interactive classroom 

environment for the course with low faculty:student 

ratio. Roughly, 40 percent of the total student 

population in this course are majored in Computer 

Science. The rest of them are majored in different 

colleges and programs. Students belong to College of 

Sciences (COS), College of Business Administration 

(COB), College of Social Sciences and Humanities 

(CSSH), and College of Criminal Justice (COCJ) can 

take this course as a core or an elective one based on 

their degrees’ curriculum. Specifically, we see 

science students from Physics, Math, Computer 
Animation, Electrical and Computer Engineering 

Technology, Forensic Chemistry, Geography, and 

Geology, business students from Management 

Information Systems (MIS) and Finance, social 

science students from History, Applied Arts, Health 

Sciences, Kinesiology, and Interdisciplinary Studies. 

Also there are some General Studies students who 

have either not selected any major yet or failed to 

have a certain grade point average to be a part of 

degree plan [1]. To increase the Computer Science 

majored student retention and recruit other majored 
students to Computer Science field, a mixed-body 

classroom environment is generated at SHSU. In 

other words, both Computer Science majored and 

non-Computer Science majored students can register 

any of the sections that is offered. Given this 

freedom, computer science majored students ranged 

from 20 percent to 55% percent in each section of the 

course between the years of 2014 and 2016. 

 

This course is listed as four credit hours in the books. 

Three hours of week is dedicated for lecture 

component. Each section of the course has also two 
hours weekly laboratory component in which every 

student enrolled to Programming Fundamentals – I 

course need to be registered for it to earn a grade 

from both the laboratory and lecture component of 

the course. 
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There are a number of staff involved in Programming 

Fundamentals – I course. The work descriptions of 
each staff are provided in below. 

 Instructor: The faculty member who lectures the 

students for three hours per week and also has 

the primary responsibility for the section that 

he/she is teaching. 

 Program Coordinator: It is a faculty member 

that runs the overall section leader program. It is 

vital to assign a faculty among the group of 

instructors teaching the course as program 

coordinator to take ultimate responsibility and 

ensure the quality and professionalism are 

always present [2]. This position demands time, 
based on how experienced is the program 

coordinator, how long the program has been in 

place, etc. However, when the program is stable 

and running for a few years, the involvement of 

this position becomes slim. 

 Head TA for the course and helper to 

laboratories (Helper TA): Each course 

instructor is given a TA to work with him/her 

during the course. This TA works directly with 

the assigned faculty to help administer the 

course. Typical duties include, help to 
prepare/grade homework assignments, help 

students during outside of the laboratory hours, 

and attend a lab session throughout the semester 

to help the Laboratory Head TA. 

 Laboratory Head TA: As mentioned earlier, 

only five to six laboratory sections are running in 

each major semester. Since the student 

population is coming from different course 

sections with different instructors, one person is 

allocated to run the laboratories using the same 

terminology throughout the labs to create a 
consistent learning environment. This Laboratory 

Head TA is responsible to teach and handle 

laboratory work throughout the semester. 

 Undergraduate Mentors: Junior and senior 

level students who are members of the Sam 

Houston Association of Computer Scientists 

(SHACS) club involve as helpers in the 

laboratory work and also act as mentors to help 

students struggling with the concepts and 

assignments. 

 

2.2. Assessment 
Grading of the course are based on in-class conducted 

three exams, including the final (55 percent of overall 

grading), class participation and on-time attendance 

(5 percent of overall grading), and assignments and 

laboratory works, each of them worth 20 percent 

towards final course grade. First two exams are worth 

15 percent each and to be completed in 50 minutes. 

The final exam is handled at the end of the semester 

for two hours and worth 25 percent towards the final 

grade. Five assignments are shared throughout the 

semester. For each one of them students will have 
two weeks to complete. Eleven labs are conducted 

throughout the semester. Each one of them worth 2 

percent toward the final grade, while the lowest grade 
in laboratory work is dropped to help the student who 

struggled or missed one of the labs. 

 

III. TEACHING STRATEGIES IN LECTURES 

AND LABORATORIES 

 

Variety of teaching strategies have been used while 

teaching programming in introductory level [3] – [9]. 

All these approaches have their own advantages and 

disadvantages. At SHSU we provide limited freedom 

to the faculty when teaching programming course. 

Specifically, teaching materials, assignments, exams, 
and labs are same throughout the sections of the class 

but teaching style varies among the instructors. From 

our observation, instructors frequently use laptop 

computers to demonstrate hands-on examples of the 

concepts discussed on the white board and also 

illustrate lecture points or shed a light on exercises 

via digital devices. Moreover, while the first part of 

the concept teaching is usually one way (instructor 

teaching to the students), later the classes are 

becoming more interactive with question/answer type 

of lecturing and hands-on work conducted in the 
classroom environment. Each section of the course 

has two consecutive hours of labs in a week. The 

laboratory work is designed by the instructors who 

are teaching the course but it is open to modification 

based on the observations received from the 

Laboratory Head TA. The lab materials are designed 

to follow the course materials covered either in that 

week or preferably a week before. Usually these 

materials run from anywhere between five to ten 

pages long to discuss important theoretical 

knowledge related with the laboratory assignment 

questions located at the end of the document. At the 
beginning of each lab, the Lab Head TA spends first 

15 to 20 minutes of each lab explaining basic 

concepts and provides hints about the assigned 

questions. This strategy helps the students to 

remember the concepts underlying the practical 

exercises that they will be conducting during that two 

hours of laboratory time. Although this strategy were 

not highly approved by some instructors since they 

think the labs should be solely student practice time, 

it is vital to refresh the technical knowledge of the 

students and also provide necessary background on 
the topics if the concepts were not covered in the 

classroom due to a delay in lecture sessions. 

 

The laboratory studies are sought as a self-paced 

study environment within the designated period and 

highly encourage students to ask help when they are 

struggling with their coding. Specifically, after 

covering the basic concepts of the lab materials, Lab 

Head TA, actively helped students with the syntax 

and logical issues on their implementation. These 

efforts are usually done individual basis based on the 

requests coming from students. 
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Despite this effort, we identified a couple of problems 

related with the course: 

 Some students consistently missed classes. 

Together with lack of after-class study led to a 

low performance level in the course and labs. 

 Laboratory materials were somehow solved prior 

to student’s arrival to the laboratory. 

 Some students, especially who had logical or 

syntax issues with coding, couldn’t finish the lab 

materials in the designated time frame. 

Therefore, we made some changes and introduce new 

regulations resulted in the increase of responsibility 

on Head TA, Helper TA, and undergraduate mentors 
but also it provided improved course and lab grades. 

These are: 

1) Laboratory materials started to be shared 10 

minutes prior to the lab start time. Previously 

students were able to access it from the 

Blackboard system and brought their solutions to 

the labs to get their grades. With this new 

enforcement, not only the TAs were able to 

evaluate the progress of the students, but it also 

reduced plagiarism opportunity. 

2) For the students who could not finish the lab 

materials in the two-hour slot, the head TA have 
the authority to give extra time. If this is granted, 

the student can work with the head TA or other 

helper TAs to complete the lab work during their 

office hours before the next lab starts to earn the 

credit for that particular lab material. 

3) Previously each lab had only one TA. Because of 

not completed laboratory work on time, each lab 

was assigned a Head TA and one or two Helper 

TA(s) to respond to the students’ questions. 

Especially at the beginning of the semester, when 

syntax issues took significant time out of the lab 
periods extra help in the laboratory dropped the 

waiting time for the students who seek help. 

Eventually, this yielded to high rate of 

completion of the lab work during the designated 

time frame. 

4) Instructors are supposed to allocate only three 

hours of office time in a week for the course. 

Since these hours are scheduled based on 

faculty’s desire/schedule some students in the 

class were not able to reach their instructors 

when needed. Not only Head TA but also helper 

TAs allocated two to six office hours during the 
week and made sure that none of them 

overlapping each other. This approach pretty 

much covered almost all regular business hours 

in a week. Thus, by assigning a room for those 

TAs, students who seek help with their labs, 

class assignments, or exams can easily find a TA 

to help them with their questions. 

5) Some students missed classes; thus, missed 

crucial concepts needed for the exam. Moreover, 

each instructor of the course needs to cover 

particular topics before the exam. However, 
while some had the time to do an exam study 

session, other(s) did not have the time to do it 

because slowed down teaching or last minute 
cancellations or changes. That is why helper TAs 

are asked to conduct exam study sessions on 

weekdays within couple of weeks of an exam, 

again while making sure those hours won’t 

overlap each other. We have seen almost 40 

percent of the student body attending these 

sessions whether they already had the review 

session in the class or not. 

6) Undergraduate students tend to be more open 

when they are interacting with other students 

compared to their instructor, and especially this 

is true if the other students are undergraduate 
students and have been part of a highly 

anticipated student club. At SHSU, we have 

ACM Club of Computer Scientist, called 

SHACS. The members of the SHACS range 

from freshmen level students to graduate 

students pursuing a degree in the Computing 

field. Since majority of the club students took 

their introductory level programming courses at 

SHSU, they are very familiar with the course 

content, expectations from lab work, 

assignments, and exams. As part of their service 
work to Computer Science department, they not 

only join the labs to work with other TAs when 

helping the students, but they also hold one-on-

one study help sessions with the struggling 

students. 
 

IV. TA SELECTION 
 

Head TA and Helper TA selection is an important 

process that will yield to success or failure in 
introductory level programming courses. At SHSU, 

we encourage graduate students to apply teaching 

assistantship positions available in the department. 

After thorough examination of the submitted 

documents, a committee of three faculty members, 

including program coordinator for COSC 1436, 

conducts interview sessions with TA candidates. This 

committee not only evaluates candidates’ knowledge 

in programming, specifically in Java, but also their 

communication and teaching skills. Particularly 

applicants for Head TA positions are given one or 

two sample laboratory materials a couple of weeks 
prior to the interview session so that they will have 

time to prepare for those. During their interview 

session, they are asked to take a role of Head TA to 

explain the materials to the audience. In this case it is 

the committee. At the end all of the TAs 

programming skills were tested and also their 

communication skills before making a final decision 

on the TA candidates. 

It is evident that these interview sessions take time 

and effort. However, as discussed in the next session, 

it surely pays off because of satisfied students and 
increased involvement between the students and 

someone (in this case TAs) who can help them when 

they need one. 
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V. SURVEY AND DISCUSSION 

 
We have evaluated the involvement of TA’s by 

conducting a survey to the students in Fall 2017 

semester. 72 students completed the survey. Figure 1 

represents results related with the Head TA. As it is 

reflected, every student felt at least the Head TA is 

doing a “good job” during the lab when teaching and 

answering their questions. As shown in Figure 2, 

almost every student felt the usefulness of having 

Helper TA in the labs and most of them indicated that 

the Helper TAs are doing an “Excellent Job”, with no 

negative comments. 

Besides individual position evaluation, we also asked 
questions related with post-lab hours events. 

Specifically we wanted to see if the students feel 

comfortable seeking help from TAs (Table 1). While 

all of them felt the TAs and undergraduate mentors 

are approachable and they were comfortable asking 

questions to them, majority of them also indicated 

they felt more comfortable approaching to those 

people rather than the course instructor. This reflects 

the theory we represented above about students being 

open to have more interaction with other students 

compared to their instructor. The reasons for this 
outcome can vary from finding other students as 

friendlier to faculty’s limited availability. One may 

think this is a negative evaluation for faculty but it is 

also a reality and it shows the dedication and quality 

of TAs and helpers. 

 

 
Fig.1. Head TA Evaluation 

 

 
Fig.2. Helper TA Evaluation 

 
Table1: Post-lab hours survey results 

 

CONCLUSIONS 

 

In this work we have reflected how we utilized TAs 

and undergraduate mentors to increase the 

satisfaction; thus retention, of students who are taking 

introductory level programming courses. This model 

is highly praised and evidently successful for our 
program. We strongly think having multiple mentors 

in the laboratories to help, creating collaborative 

learning environment in which students can reach 

these mentors throughout the course for exam and 

assignment preparation also helped us to improve the 

success rate of non-majored students. Overall, this 

model is not limited for introductory level 

programming courses but also can be used in other 

fields where a laboratory work is part of a class. As a 

future work, we will enhance the course materials and 

teaching styles related with struggling students’ 
major’s content. Moreover, as an extension of this 

work, we would like to create a pair-programming 

environment, in which a computer science student is 

matched with a non-majored student for assignments 

to increase the success level of every student and 

recruit students to the field. 
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