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The educators at the University of Colorado, Boulder, introduced the Learning 

Assistant (LA) Program in 2003. Since then, many other schools have adopted the 

program in an effort to establish active learning in undergraduate courses. These courses 

mainly include freshman level, introductory courses in the STEM (Science, Technology, 

Engineering, and Mathematics) field and in recent years has spread to other disciplines 

and upper level courses. Learning assistants are upper-level students who are trained in 

pedagogy and teaching techniques in hopes that they could help lower-level students. At 

Baylor, learning assistants are a newly implemented program and they are used in upper 

level biology courses, which is not common in programs at other universities. Knowing 

this, the students’ opinions and feelings towards LAs and the course in Genetics (Bio 
2306) were surveyed and analyzed. Analysis were focused around answering two 

questions, Satisfaction with learning assistants will be positively correlated with 

satisfaction with the course (H1) and Satisfaction with the course will be higher, on 

average, in the course with learning assistants than the one without (H2).  
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CHAPTER ONE 

 

Introduction 

 

 

STEM (Science, Technology, Engineering, and Mathematics) coursework is 

typically difficult for most people. Educators try their best to prepare and help students 

on their chosen path; however, they are often hindered by large class sizes and limited 

interactions with students. Large class sizes also encourages passive learning, due to the 

educator having to present a large amount of information to as many students as they can 

in a set amount of time (typically around three hours a week). Often these problems are 

most prevalent during freshman and sophomore level classes, which are mandatory for 

most science majors. Since most students have to take them it is commonplace to see one 

professor dealing with a lecture hall with 100+ students in any given class. Schools and 

educators implement various programs and methods to solve these issues to mixed 

results. One such program is the Learning Assistants Program, which was introduced in 

fall of 2003 at the University of Colorado, Boulder (Otero et al, 2010). Since then, many 

institutions nationwide have adopted the program. 

 Recently, Baylor University has administered their version of the Learning 

Assistants (LA) Program based on the model used by UC Boulder. Targeted mainly at 

introductory courses, the LA program at Baylor is still an experimental program. The 

idea behind using LA is to take upper-classmen, who have taken and succeeded at the 

course before, and train them to foster active learning modules in class. Given enough 

LAs participate in a class; the instructor to student ratio can be dramatically lowered 
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while moving away from the traditional didactic lectures. Studies have demonstrated that 

active learning is much more effective than traditional passive learning (in which the 

students listen to the lecturer and have minimal participation and discussion in class) 

(Hendelsman et al, 2007). LAs have also been shown to foster higher order cognitive 

skills (skills involving analysis and application of knowledge) and improve lower order 

cognitive skills (skills involving understanding and recall) overall (Sellami et Al, 2017). 

A part of Baylor’s experiments with the LA program that is of particular interest is its 

decision to implement LAs in upper-level classes (those classes past the general 

education portion of undergraduate schooling). Of these, the BIO 2306 genetics course, 

and the experience of the enrolled students is the subject of this study. 

 Genetics at Baylor is a sophomore level class known among the undergraduates as 

a difficult course. Concepts covered in this class include, but are not limited to 

introductions to Mendellian genetics, statistical tests, molecular genetics, research 

techniques, genetic processes, and ethics. However, despite being an upper-level class, 

class enrollments of over 100 students is normal due to it being part of the core 

curriculum for students in the pre-medical track at Baylor. Genetics mostly does not 

utilize traditional teachers assistants and features only one other instructor (a 

supplemental instructor that is provided by the SI program at Baylor, another academic 

support program similar to the LA program). Even with the other instructor included, the 

instructor to student ratio often exceeds 1:50. To mitigate this issue, as well as introduce 

active learning, the learning assistants program will be used in this class. To gain a better 

appreciation of the students’ perspective of learning assistants and the effectiveness of the 

program, this study was proposed and undertaken.  
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CHAPTER TWO 

 

Review of Literature 

 

 

Introduction to the Learning Assistants Program 

 

 The Learning Assistants Program was started in 2003 at the University of 

Colorado, Boulder with the intention of achieving four goals: “(1) improve the education 

of all science and mathematics students through transformed undergraduate education 

and improved K-12 teacher education; (2) recruit more future science teachers; (3) 

engage science faculty more in the preparation of future teachers and discipline-based 

educational research; and (4) transform science department cultures to value research-

based teaching as a legitimate activity for professors and our students” (Otero et al, 

2010:1218). The LA program is based on three foundational elements content, pedagogy, 

and practice (Talbot et al, 2015). LAs often meet with the professor of the course to 

reflect on past activities and plan for future improvements. They must have already 

demonstrated knowledge of the course by passing the course with a B or above and must 

be dedicated to gain further mastery of course contents. First time LAs often are required 

to take a course or seminar to acquire learning theory and improve teaching strategies and 

ways to promote discussion. The learning of pedagogy is coupled with the direct practice 

of concepts in class where they work with LAs that are more experienced and the 

professor in order to maintain objective goals. LAs can be paid or unpaid, and at Baylor, 

they are “paid” with upper-level course credit, in the discipline of the course they are 

assisting, that can be used towards their degree.  
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LAs are used to transform classrooms to use the active learning model and foster 

collaborative student discussion (Talbot et al, 2015). It is notable that LAs are most 

effective when they are not used as a resource for answers but a facilitator of lines of 

questioning (Knight et al, 2015). LAs are often better at creating discussion because they 

are “near-peers” and the familiarity the undergraduate students have with the 

upperclassmen creates a more relaxed relationship (Knight et al, 2015). LAs also 

typically have no grading or administrative responsibilities further bridging the gap 

between them and the students they are trying to help The LA program also bolsters 

professional development by way of recruiting students to consider teaching or by 

growing appreciation for the students’ respective fields (Nadelson and Fannigan, 2014) 

 

 

Utilization of Learning Assistants 

 

While the core goals and foundational elements stay the same, more often than 

not, the implementation of learning assistants are often different from school to school. 

University of California, Los Angeles already had a flipped classroom and introduced the 

LA program to see if there would be any improvements to be gained, since most schools 

use the LA program as a way to reform the classroom in to a flipped classroom format. 

What Sellami et al (2017) found at UCLA was that LAs could improve student 

attainment of higher order cognitive skills in addition to the already bolstered ability to 

do so in a flipped classroom. The study showed that LAs could have benefits apart from 

introducing active learning into a classroom. They also found that, controlling for 

selection bias, that LAs could close the gap between underrepresented minority (URM) 

students and non-URM students in their ability to apply, analyze, and evaluate knowledge 
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acquired in the course. This study was performed in introductory biology and physics 

courses, indicating that this benefit is not discipline specific. 

McHenry et al (2009) found that the LA program, at Widener University, had 

benefits outside the classroom and enrolled students. The educators and LAs themselves 

saw personal and professional growth. McHenry et al states that LAs felt they were doing 

better in their other courses because they were learning how to learn and those theories 

were helpful in mastering courses that are more difficult. The educators found that they 

had a new way to structure courses and felt they were gaining a better appreciation of 

how students saw their course and how to improve then transfer of knowledge to the 

students. Both LAs and educators saw increased confidence and interdisciplinary 

connections. This allowed for more collaborative efforts between departments as 

observed by McHenry et al between the ENG 101 and CHEM 101 courses (introductory 

English and chemistry). The courses and disciplines are admittedly different; however, 

the educators and LAs saw the importance of teaching process and patience to the 

students and started to communicate about the most effective ways to teach. 

 

 

Impact on Students in the Classroom 

 

Alzen et al (2018) showed that across eight different classes over thirty-two 

semesters, including calculus I, general chemistry, and general physics (all introductory 

level classes) that failure rates among students dropped dramatically in classes where the 

LA program and active learning was implemented. They saw a 63% reduction in failure 

rates among males and a 55% reduction among females. They note that primarily, the LA 

program is based on a model of social and structural support that lends itself to the 
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adoption of research-based instructional strategy. Each department utilized LAs different 

but saw similar gains in student performance. The Chemistry department used LAs to 

lead student discussion in lecture based around clicker questions. The physics and math 

department used LAs in out of lecture recitation meetings that occur once a week. They 

also note that even when controlling for selection bias and keeping in mind other factors 

that affect student failure rate, LAs lower failure rate considerably, though they cannot be 

accountable for the entire reduction. They believe that this is because LAs have a more 

comfortable relationship with undergraduate students as compared to teachers and TAs. 

Therefore, undergraduates are more comfortable discussing their thought process and 

more receptive of correcting their mistakes. 

Goertzen et al (2011) in the Physics department at Florida International 

University found that using LAs for out of lecture, open source tutorials and labs showed 

gains in student performance. For traditional labs without the open source tutorials a gain 

of 0.159 standard deviations were observed while for transformed labs a gain of 0.243 SD 

was observed. They believe that learning assistants and open source tutorials can 

strengthen the proper epistemological stance in students, meaning, that those students 

will study and answer questions more effectively. This is because the students will no 

longer look for “the right equation” but instead gain an appreciation for the concepts and 

theoretical framework behind the work that they are doing. In addition, because the 

reforms implemented are also helping the underrepresented minorities, 0.243 SD gains 

for Hispanic students and 0.213 SD gains for females in labs, that they are not hurting 

them. Finally, the LAs seem to buy into the program and come back for consecutive 

semesters making it a much more sustainable program.  
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CHAPTER THREE 

 

Theory, Methods and Materials 

 

 

Theory 

 

 The purpose of this study is to garner whether or not LAs will have similar 

positive effects on upper-level classes, particularly the genetics course at Baylor, as they 

have done so in introductory level classes. LAs have been shown to increase higher order 

cognitive thinking and have positive responses from teachers and students alike in 

literature (Talbot et al, 2015). The genetics course at Baylor favors testing students at 

analysis and application level questions as opposed to understanding and recall. This 

makes it especially difficult for students, as there is a great deal of material (covering 

almost twice that of introductory classes) and there is an understood requirement of 

conserving knowledge from previous biology courses. Students taking the course often 

complain about the amount of material and the inability to study the material 

appropriately. I believe the LAs could ameliorate this issue by promoting discussion 

based, flipped classroom learning in the classroom. At Baylor, the LAs are also required 

to have out of class office hours and the increased opportunity for students to go 

somewhere for help understanding the material and homework questions should also help 

students do better in the course. 

 Educators that teach genetics also have issues due to class size and time. Genetics 

is primarily a course, which meets three times a week for hour-long lectures with an 

optional lab credit. However, since genetics is a required course for pre-medical track 
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undergraduates, classrooms are often large lecture halls with enrollment often exceeding 

100 students. Most likely, at Baylor, genetics also does not utilize graduate level TAs in-

class (thought they sometimes function as graders) This makes it hard for educators to 

have appropriate contact hours with students and makes the course highly didactic. 

Courses typically have a traditional lecture format with clicker questions as in-class 

opportunities to apply learned concepts or function as quizzes. Apart from these clicker 

questions, students are often placed into a passive role and frequently do not retain useful 

knowledge after the lecture. I believe that LAs are well suited to alleviate this burden on 

the educators and allow for a lower instructor to student ratio. In addition, due to pre-

existing clicker questions the LAs should have an easier time promoting discussion 

amongst students in class. 

 Finally, due to preconceptions of genetics as a highly difficult course in Baylor’s 

social culture, students often come in to, and leave the course feeling dissatisfied with the 

course. I believe that students will come to appreciate the LAs and with help accessing 

higher order critical thinking to aid in achieving success in the course, that student 

satisfaction with the course will increase and that generally, students will also have a 

degree of satisfaction with the course. 

 To evaluate the success of the LA program in the genetics course at Baylor, I will 

test two hypotheses. First, Satisfaction with learning assistants will be positively 

correlated with satisfaction with the course (H1). Since satisfaction with the LAs can 

stand in for usage (since LAs at Baylor primarily work with students in-class), higher 

satisfaction with them should garner higher satisfaction with the course due to performing 

better in those courses. Second, Satisfaction with the course will be higher, on average, in 
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the course with learning assistants than the one without (H2). Because of the increased 

social and structural support learning assistants are supposed to provide, it is reasonable 

to assume that students will have higher satisfaction with a course where more tools are 

given to them to garner success. 

 

 

Methods 

 

 There were four section of genetics that ran in the fall of 2018, three of these were 

taught by one instructor. Of these three sections, two were chosen because there was one 

with LAs and one without. The third section was left out due to the formatting of clicker 

questions in that classroom being different from the other two. The sections were made 

primarily of students in the sophomore year of their studies. One of them ran at 8 AM 

while the second ran at 1:25 PM on the same days of the week. The curriculum was the 

same for each class and tests had similar difficulties but often had slight variations to 

combat cheating. Students were allowed to experience class throughout the semester as 

they normally would, and both sections went to the same supplemental instructor for out 

of class instruction. At the end of the semester, one survey (Shown in Appendix) was 

given to both the classes. The survey handed out to the students had three parts, the first 

part: demographics; the second: satisfaction with the course; and third: satisfaction with 

the LAs. The third portion of the survey was kept off the survey given to the 1:25 section. 

The second and third portions of the survey used closed questions using a Likert-scale. 

Answers varied from 1 = strongly disagree and 5 = strongly agree with 3 = neither agree 

or disagree. Questions for the second portion of the survey asked questions regarding 

relationships made in the class, personal growth, and satisfaction with grades, academic 
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path, and instructors. The third section of the survey was based off the survey 

administered by Talbot et Al (2019) when they studied student satisfaction in large 

enrollment courses. The questions were changed in wording to fit this study better. 

Finally, the third section included an open-ended question asking for comments on the 

LA program. 

 The LAs in the class worked closely with the instructor and were asked to go to a 

seminar course throughout the semester focusing on pedagogy. They were paid by 

gaining course credit. Their primary function was to come into lecture on Fridays and 

lead an active learning model that was pertinent to the material being taught in class. On 

Mondays and Wednesdays, regular lecture was given. There were typically about four 

LAs in the classroom and they were allowed to make worksheets with the professor 

throughout the week and to give them to the students. LAs would then foster discussion 

and answer questions about the material on the worksheets during class. 

Selection bias was not controlled for in this study, as there was no way to gain 

access to the student’s private records. However, demographics were collected and the 

classes, assuming a large enough class size, should have similar types of students. The 

independent variable was satisfaction with the LAs (scored as the average of the five 

Likert answers on the third part of the survey). The five items on the survey dealing with 

satisfaction with LAs had a Cronbach’s alpha of 0.9222 suggesting relatively high 

internal consistency. The dependent variable was satisfaction with the course (average of 

the first eleven questions and then, the last question on the second part of the survey). 

The twelve items dealing with course satisfaction showed a Cronbach’s alpha of 0.8748, 

suggesting the survey items also had relatively high consistency. Another variable that 
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was taken into account was course grade average. One area of concern is that the 8 AM 

course typically does worse than the afternoon sections; however, another average from 

past semesters was taken to see if the grade change was dramatic. Unfortunately, 

statistical tests could not be run on the averages as they were given in the form of overall 

course average to help protect the anonymity of the students. 
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CHAPTER FOUR 

 

Data and Results 

 

 

Sample 

 

The population of students in both classes included 242 students in total, 147 in 

the non-LA section and 95 in the LA section. Of those, 120 students completed the 

survey in the non-LA section and 77 students completed it in the LA section, giving a 

sample of 197 students. The non-LA section was comprised of mainly 19 year olds 

(69%), sophomores (80%), the group was 56.7% female, and the dominant race category 

was white (50.8%) followed by Asian (20%). The LA section was comprised of a mix of 

19 and 20 year olds (48% and 38.9%, respectively), sophomores (72.7%), 64.9% female, 

and again had dominant categories of white (55.8%) and Asian (22%) in terms of Race. 

 

Analysis of Data 

 

Running a linear regression of satisfaction with LAs against satisfaction with the 

class (Figure 1 and Table 1) (based on the averages of the Likert scale answers in the 

survey) showed a weak correlation, with no statistical significance. This probably means 

that student satisfaction with the course was not affected in any meaningful way by the 

presence of LAs. 
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Figure 1 

 

Summary of Fit 

Rsquare 0.024073 

Rsquare Adj 0.011061 

Root Mean Sq Err 0.807462 

Mean of Response 3.442424 

Sum Wgts 77 

Prob > F 0.1779 

Table 1 

 Observing histogram reports of the response categories for the satisfaction with 

LAs shows a bimodal distribution for most categories with most choosing option 1 or 4. 

However, it seems that the trend overall is towards lower numbers that favors 

dissatisfaction with the LAs. 

Running a two-sample T-test between the data collected for satisfaction in class 

between the non-LA and LA sections showed there was no statistically significant 

difference between them, if any (Table 2). Looking at the box and whisker plot of the two 

variables against each other (Figure 2) it is clear that the two classes actually had similar 
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satisfaction with the course overall though, it seems that overall satisfaction with the 

course is higher than anticipated.  

t-Test Summary 

Assuming Equal Variances 

Difference 

-

0.08694 t Ratio 

-

0.80609 

Std Err Dif 0.10786 DF 195 

Upper CL 

Dif 0.12577 

Prob > 

|t| 0.4212 

Lower CL 

Dif 

-

0.29965 Prob > t 0.7894 

Confidence 0.95 Prob < t 0.2106 

Table 2 

 
Figure 2 

 

The GPA shows a slight deference and the discrepancy between the two sections 

favors the section without LAs. The LA section had a 71.94% average and the non-LA 

section had a 75.4% average. Furthermore, a section of genetics that ran at the same 

timeslot as the LA section in the spring semester the year before this study shows a grade 

average of 74.92%, disfavoring the idea that LAs would improve the class average 

overall. 
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CHAPTER FIVE 

 

Discussion 

 

 

 The LA section did not gain a significant advantage over the non-LA section in 

the genetics course. However, it does show that the LA program does not hurt the class 

overall either. Unfortunately, the best way to understand if the LA program would be a 

lengthy, longitudinal study collecting data over several years much like the work of 

Alzen et Al (2018). However, the study is constrained to a one-semester period and 

therefore that was not possible. This study only proves that LAs are not effective 

immediately upon arrival and upon looking at the grade averages may even hurt the class 

at the beginning. However, most studies of this nature are looking for long-term benefits 

so using LAs in an upper-level course might still prove to be beneficial.  

 While it is still worth exploring using LAs for upper-level courses, one should 

note that the program was originally intended for lower level, entry courses and had a 

focus on recruiting and training students for K-12 teaching. Perhaps the LA program are 

ill suited for the upper-level classes especially when students may be the same age and 

similar grade classification as the LAs themselves. Possible improvements to the 

implementation of LAs and increased practice and experience may also be needed. Most 

of the LAs in this study were first time LAs and were not yet finished with the seminar on 

pedagogy. Active learning still proved effective as well, as 40% of the LA section said 

that they were more engaged during flipped classroom sessions and 22% said they neither 

agreed nor disagreed. 
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 Possible reasons why LAs might not have proven as beneficial in this study might 

be that LAs require more contact time and should be in-class every class period, or have 

sessions outside of class instead of office hours. Perhaps the material is too difficult to 

gain any significant grade improvements through a program, especially since it has 

crossed the 70% average mark. Student attitudes towards class were better than expected; 

however, it did not seem like LAs contributed significantly towards these values. 

Meanwhile, student attitudes towards LAs were much more mixed and this can contribute 

to the ineffectiveness of the program in genetics. It seems that running the LA program in 

some but not all of the genetics sections also caused problems as students started to 

compare their class to others. Amongst the answers to the open-ended question, regarding 

comments on the LA program were mixed reviews. These comments included students 

praising the LAs as contributing to their success or bemoaning their usage in class and 

taking away from lecture time. Students that did not appreciate the LA program seemed 

to have felt slighted that traditional lecture was not taking place on Fridays and deemed it 

to be detrimental to their success. 

Ways to improve this study would be to gain access to grades of students so that 

more statistical tests can be attempted. To gain privacy contracts with students and to 

have IRB approval and proper training would be necessary. Other improvements can be 

to repeat the study over multiple years so that effectiveness of the program over time 

could be studied. Perhaps with more student awareness of the LA program a researcher 

could also give more than one survey per semester to see if student perceptions of the 

class and LA are changing over the course of the semester. 
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Survey Part I: Please answer as accurately as possible, to the best of your ability. 

What is your current age? __________ 

 

What is your gender? Female  Male  Other (please specify) 

_________________ 

 

With which racial or ethnic group do you most identify? 

 White 

 Asian 

 Black or African American 

 Hispanic or Latino/a 

 Multiracial 

 Other (please specify) 

_____________

 

What is your year classification? 

 Freshman 

 Sophomore 

 Junior 

 Senior  Other (please 

specify) 

_________________ 

 

What major are you expecting to finish? ______________________________ 

 

On average, how many times a week do you go to office hours? (Professor, Supplemental 

Instructor, Learning Assistant) 

 

0 1 2 3 4 5 6 7 8 9 10  10+ 

 

How many hours are you currently enrolled in? ______________________ 
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Survey Part II: Please answer according to what describes you best 
5 = Strongly Agree, 4 = Agree, 3 = Neither Agree or Disagree, 2 = Disagree, 1 = Strongly 

Disagree 
 

 

Since starting BIO 2306, I have 

developed close personal relationships 

with other students in the class. 

1 2 3 4 5 

The relationships I have developed 

through BIO 2306 have been personally 

satisfying. 

1 2 3 4 5 

The students I know would be willing to 

listen to me or help me if I had a 

problem with a concept. 

1 2 3 4 5 

The instructors in BIO 2306 have had a 

positive influence on my personal 

growth. 

1 2 3 4 5 

The instructors in BIO 2306 have had a 

positive influence on my long-term 

goals. 

1 2 3 4 5 

The instructors in BIO 2306 would be 

willing to help me if I had problem with 

a concept. 

1 2 3 4 5 

I am satisfied with the instructors in BIO 

2306. 

1 2 3 4 5 

BIO 2306 has been intellectually 

satisfying. 

1 2 3 4 5 

My interest in genetics has increased 

since enrolling in BIO 2306. 

1 2 3 4 5 

I am more likely to pursue a career in 

genetics since enrolling in BIO 2306. 

1 2 3 4 5 

My grade in this class is satisfactory to 

me. 

1 2 3 4 5 

It is important that I graduate from 

college. 

1 2 3 4 5 

I am confident that I made the right 

decision coming to Baylor University. 

1 2 3 4 5 

It is likely that I will continue on my 

current academic path. 

1 2 3 4 5 

I feel like I belong in BIO 2306. 

1 2 3 4 5 
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Survey Part III: Please complete this section if you have participated in the learning 

assistant (LA) program; 5 = Strongly Agree, 4 = Agree, 3 = Neither Agree or Disagree, 2 

= Disagree, 1 = Strongly Disagree 

 

The learning assistant activities are more engaging than traditional lectures. 

1  2  3  4  5 

 

The LA program encourages me to work with other students. 

1  2  3  4  5 

 

I am more motivated to learn genetics with the LA program. 

1  2  3  4  5 

 

My mastery of genetics has improved due to the LA program. 

1  2  3  4  5 

 

I would recommend the LA program to a friend. 

1  2  3  4  5 

 

Would you like to add any comments about the LA program? Please write them below. 
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