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ABSTRACT 
Aim/Purpose The purpose of  this paper is to address the issue of  gaps in students’ 

knowledge at the time they enter a comprehensive Information Systems cap-
stone course. This problem of  knowledge gaps was exacerbated by the forced 
remote learning and isolation caused by the COVID-19 pandemic. The aim was 
to find a technique that would identify and fill those gaps. Ideally, the method 
would also reinforce the students’ interpersonal soft skills. 

Background Many universities have a capstone course where students may apply their 
knowledge from the curriculum to a project, and they are evaluated on their re-
tention of knowledge from the core classes. Over the past two years, students 
have experienced course interruptions and modifications due to the pandemic, 
resulting in learning gaps on topics covered in the core courses. Depending on 
the project’s scope and curriculum, this may prevent students from conversing 
on many essential concepts during the capstone course. By requiring students to 
create “Teach Back” tutorials on materials from their core courses, faculty may 
ensure that the key concepts are discussed multiple times within the curriculum.  

Methodology We present a case study to identify key concepts and compare cohort results be-
fore and after implementation.  

Contribution A process for identifying potential knowledge gaps is identified, and a method 
to repeatedly expose students to concepts is introduced.  

Findings There were improvements to the overall capstone scores after the tutorial im-
plementation. While many factors influence changes in scores across cohorts, 
the initial findings are promising, supporting the concept that teaching back 
helps to close knowledge gaps.  
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Recommendations  
for Practitioners 

Faculty should collaborate to identify knowledge areas that need to be rein-
forced later in their students’ academic careers. Teaching back essential con-
cepts that may not be prioritized in implementing a capstone project ensures a 
repeated exposure to the identified concepts.  

Recommendations  
for Researchers  

There needs to be a priority to teach students to be lifelong learners and to 
teach the skills needed to share their knowledge with future coworkers. There 
needs to be more research into a pedagogy that builds these essential soft skills 
within our curriculum. Finally, research into alumni feedback on course topics 
and pedagogy is needed.   

Impact on Society Introducing pedagogy that improves both knowledge and soft skills, this re-
search looks to build individuals who will learn independently and be able to 
communicate with and improve others.  

Future Research There needs to be additional research to study the changes in technical 
knowledge before and after Teach Back, the consequences of elective sequenc-
ing, the consideration of elective versus required courses, and the use of Teach 
Back to capture student knowledge gained from completing diverse electives 
prior to the capstone course.  

Keywords knowledge gaps, pandemic, Teach Back, capstone, soft skills, interpersonal 
skills, curriculum, engagement, tutorials 

INTRODUCTION 
Information Systems (IS) education involves sets of  technical skills that require repetition to be con-
versant in terminology and concepts. For many IS students, their primary job will not be to perform 
day-to-day technical tasks but to act as the facilitators between the business units and technology. For 
faculty, developing students with sufficient technical background and effective soft skills to com-
municate technical concepts is essential. Ideally, a capstone course can provide a real-world experi-
ence in which the student can exercise and demonstrate those skills and the knowledge they have ac-
quired during their studies. 

Attempts have been made to pair students with an organization where they can execute their cap-
stone project. The challenges of  an educational-practice partnership often prove incompatible with 
the capstone course requirements. Not the least of  these problems is when the organization prevents 
students from completing their projects within the organization or on time (Shake & Lavin, 2018). 
Then, there is the simple practicality of  having the project scope fit within the course timeframe. 

If  projects with partner companies are not practical or do not cover all the desired aspects, how best 
to achieve similar results in a classroom setting? Active learning concepts engage the student rather 
than the more passive role of  traditional lecture-based courses. Houghton and Stewart (2017) 
evolved a capstone course from lecture-based to a model emphasizing student engagement. Over 
three iterations, active learning replaced all traditional lectures and tutorials with interactive, project-
based activities. The result was better student engagement, higher satisfaction, and improved demon-
stration of  capstone skills. 

The research for this paper involved students in an undergraduate Information Systems capstone 
course in the Southern United States. Because of  the comprehensive nature of  the capstone, stu-
dents need to draw upon knowledge from each of  their prior IS courses. Over the past two years, 
many courses have had interruptions or modifications due to the COVID pandemic. Students have 
also been impacted personally through absences and isolation. The result is that students are coming 
into the capstone course with critical knowledge gaps from their core IS courses. The challenge for 
the faculty was how to overcome these gaps in a way that was both efficient and engaging for the stu-
dents. 
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To that end, this research was initiated to answer three questions: 

1. Given the comprehensive nature of  a capstone course, in which knowledge areas do our stu-
dents have learning gaps? 

2. How can we identify and address learning gaps that exist within students in the capstone 
course? 

3. Can the learning gaps be addressed in such a way that it will improve the students’ soft skills 
while reinforcing areas of  knowledge weakness? 

How best to reinforce highly technical IS concepts and ensure that the students have a clear under-
standing? Doctors and nurses have a similar problem when trying to ensure that patients have a clear 
understanding of  the technical details of  their diagnosis and treatment. As a result, the “Teach Back” 
method was developed to improve and verify patient retention. Teach Back is a method used primar-
ily in medical settings to ensure that patients have heard their instructions correctly. Could the same 
technique be used to reinforce concepts in an Information Systems course? That is the motivation 
behind this research. 

Resistance from instructors has been one of  the obstacles to implementing active learning concepts 
(Roseler et al., 2018). This may be because university instructors are subject matter experts in their 
field, but they often lack any training in pedagogy (Wright et al., 2004). It is hoped that this paper will 
encourage the adoption of  the Teach Back method by providing specific implementation details. 

In the following section, we will review the literature and explain constructivism and the Teach Back 
method, specifically. This will be followed by the details of  our case study. Future Research and the 
limitations of  this study will then be offered. Finally, the conclusion will review the answers to our 
research questions. 

LITERATURE REVIEW 
This literature review will establish the background for the teaching approach in this paper. We begin 
with a discussion of  the capstone course setting for our study. Then, the conceptual foundation of  
constructivism will be explained, leading to a discussion of  active learning by flipping the classroom. 
Finally, the specific method of  “Teach Back” will be explained. 

CAPSTONE 
Melonçon and Henschel (2013) offer the following definition for a technical capstone course: 

[the capstone course] provide[s] students the opportunity to bring together all 
their technical program courses into a singular cumulative experience. Usually 
required in the final term of  the degree program, the cumulative experience of-
fers another and more comprehensive way to assess students’ competency of  the 
program’s curriculum through a demonstration of  the knowledge and multiple 
skills acquired throughout their course of  study. (p. 51) 

Their definition underlies this research. Hauhart and Grahe (2015) found that most capstone courses 
are project-driven and completed in a single semester. While some programs have students work on 
projects with actual clients, that can cause two major problems (Melonçon & Schreiber, 2018). First, 
the client’s project requirements may not offer the scope to let the students adequately demonstrate 
their abilities. Second, it is difficult to align the timing of  client projects and the given semester. While 
the timing may be overcome by using an instructor-created project, the issue with the scope can cre-
ate gaps in the extent of  the program topics covered. Additionally, project-driven courses may pre-
sent challenges to assess the extent to which the project has prepared the student to achieve the 
stated Program Outcomes (Sasipraba et al., 2020). 
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CONSTRUCTIVISM 
The teaching method employed in this study is based on constructivism, which is the theory that stu-
dents actively learn by combining prior knowledge with new experiences and interactions (Cristea, 
2015). To be effective, students must have the opportunity to engage in interesting, relevant, and 
challenging experiences. Most significantly, the learner must take an active role in synthesizing this 
new knowledge (Utley, 2011). 

Practical implementation of  constructivism takes the form of  active learning by the students. Roseler 
et al. (2018) identified the actions of  both teachers and students that comprise an active learning en-
vironment. For students, these include reading, writing, speaking, observing, and “doing” (e.g., build-
ing or manipulating). Instructor actions include explaining, facilitating dialog, facilitating activities, 
and waiting.  

Next, we look at flipping the classroom.  

FLIP THE CLASSROOM 
Traditional lecture (TL) has been the primary method for instruction at the university level. Criticism 
of  TL generally focuses on the passivity of  the students, which makes TL unsuited for teaching 
higher-level skills like analysis and application (Tahir et al., 2020). The flipped classroom is an increas-
ingly popular pedagogical approach that has some advantages over TL. With “Flip the Classroom” 
(FTC), the students prepare outside of  class time through reading, videos, or pre-recorded lectures 
(Davenport, 2018). McNally et al. (2017) noted that the search term “flipped classroom” has steadily 
increased on Google since 2011 and is projected to continue that trend. 

One of  the challenges for this course is that students must demonstrate technical problem-solving 
skills, which is an area where FTC can be applied. Chis et al. (2018) combined FTC with problem-
based learning (PBL) in a technical programming course. They recorded a 26.56% increase in assess-
ment results when -PBL was used primarily instead of  TL being the primary mode. 

Davenport (2018) found that FTC even worked effectively for group projects. Students found a high 
level of  effectiveness and satisfaction when preparing collaboratively. The students did request occa-
sional short lectures to introduce or amplify a particular topic. That said, flipping the entire course 
has been shown to increase student engagement and results (McNally et al., 2017). 

TEACH BACK 
There are various implementations of  FTC. One technique for FTC is a method called Teach Back 
(TB). Research has shown that patients leaving an emergency room, hospital, or doctor’s office often 
have poor recall of  their discharge information (Mahajan et al., 2020). TB was developed to ensure 
that patients understand their discharge information or instructions from medical personnel.  

Comprehension and retention are greatly improved through TB. Mahajan et al. (2020) did a large 
comparative study. Patients who engaged in TB had a 40% improvement in the retention of  critical 
information. After TB, the percentage of  patients with a comprehension deficit was reduced from 
49% to 11.9%. Higher education has implemented various methods similar to TB such as Oxford 
Tutorials and peer teaching. However, tutorials can be seen as not being cost-effective as they are 
time-consuming for instructors and inappropriate for large classes (Balwant & Doon, 2021). Little 
research appears to have been done in strictly utilizing student-led tutorials to supplement a project-
driven course.  

Students’ main objection to FTC is the substantial preparation time compared to TL (Ward et al., 
2018) for each student. Depending on implementation, TB may have one advantage over other FTC 
methods. Students only need to prepare their tutorial topic and then be receptive to the other 
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students’ tutorials. Other FTC methods require each student to review all expected review topics be-
fore the class.  

Students are expected to use a variety of  technical skills but are also expected to practice soft skills, 
including effective communication and team building. In addition to the benefit of  improved 
knowledge retention, TB has also been shown to improve communication skills (MacLean et al., 
2018). Complex communication is the ability to elicit relevant information and convey a meaningful 
interpretation of  it. It is a requirement for students entering the workforce today (National Research 
Council, 2011).  

CASE STUDY METHODOLOGY 
The case study methodology is appropriate for evaluating a new process (Meyer, 2001) and evaluating 
instruction (Tellis, 1997). One common characteristic of  case studies is that the investigator takes on 
an interactive role with the other participants (Leedy, 1997), which is applicable in the case of  the 
capstone course where the instructors are the principal investigators. Using a case study in intrinsic 
cases where the principal investigator is involved in the outcome is appropriate (Tellis, 1997). Case 
studies should use multiple forms of  evidence to support research propositions (Meyer, 2001).  

OUR CASE 
Our institution has four required subjects for the Information Systems (IS) concentration: data com-
munications and networking (DCM), database (DB), business programming (BP), and systems analy-
sis and design (SAD). The students also choose two elective courses. The capstone exam covers only 
the four core courses and is given during the SAD course.  

While the SAD course has a project component, there is no guarantee that all the concepts from the 
core curriculum will be significant components of  the project. The IS faculty saw the need to rein-
force the core concepts even if  they were not a requirement of  their course project. To this end, the 
student groups were instructed to create tutorials related to the core processes that would be like 
conducting a “lunch and learn” tutorial in an organization. The initial gap analysis began prior to the 
pandemic and became more important as project components were shifted and in-class meetings dis-
rupted during the pandemic beginning in the spring semester of  2020. 

Using gap analysis, the faculty identified critical concepts from the core courses that required addi-
tional exposure (Table 1). In addition, input from our Industry Advisory Board guided the emphasis 
on given topics. In constructivism, the students need to take learned knowledge and apply it to a 
problem. Therefore, the tutorials should cover general theory and terminology and then apply the 
knowledge to reflect and apply in a new situation. Ideally, the tutorial should be connected to a deliv-
erable that is required during the project; however, if  they are not directly connected to the course 
project, they can be connected to the project loosely by incorporating them into the further develop-
ment of  a particular project. The tutorials were implemented with the instructor initially meeting 
with each student or group and holding a question-and-answer session to explain the desired level of  
detail and connection to the project. Next, the students submitted a preliminary narrated tutorial to 
the instructor for feedback. Finally, the student or group presented their tutorials during class time. 
The class was instructed that test questions may be taken from the presentations.  

The following sections illustrate selected tutorial assignments made for the three concept areas that 
the Capstone exam covers, excluding the SAD course.  
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Table 1. Teach back tutorial topics 

Topics Tested 
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Principles of  Data Communications  I,P     

Local and Wide Area Networks  I,P     

Wireless Technologies  I,P   I  

Technology Convergence  I,P   I  

Compression Techniques  I,P     

Network Security  I,P   I Y 
Network Reliability  I,P   I,P Y 
Network and Technology Diagrams  I,P   I,P Y 
Service Level Agreements  I,P   I Y 
Process and Data Modeling   I,P,C  I,P,C Y 
Database Design   I,P,C  I,P,C Y 
Creating Data Structures   I,P,C  I,P,C  

Connecting to Data Sources   I,P,C  I,P,C  

Processing Data   I,P,C  I,P,C  

DDL   I,P,C  I,P,C  

DML   I,P,C  I,P,C  

Business Rules   I,P,C  I,P,C Y 
Programming Fundamentals    I,P,C   

Program Structure    I,P,C  Y 
Structured Programming    I,P,C  Y 
Variable Types and Assignment   I,P,C I,P,C I,P,C  

Input / Output   I,P,C I,P,C I,P,C Y 
Flow of  Control   I,P,C I,P,C I,P,C Y 
Functions    I,P,C I Y 
Objects and Object-Oriented Pro-
gramming  

  I,P,C I Y 

Use of  an IDE   I,P,C I Y 
System Modeling     I,P,C  

Systems Testing   I,P  I,P,C  

SDLC I I,P  I,P,C  

Project Management   I,P  I,P,C Y 
           Legend: I = Introduce, P = Practice, C = Create 
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DATABASE 
Multiple courses have traditionally covered database and database modeling at our institution, with a 
required Database course introducing design, modeling, and implementation. The textbook for the 
Systems Analysis and Design course also briefly covers these topics. Our advisory board unanimously 
listed SQL as a required skill, so this was a subject area that we emphasize. Two tutorials were initially 
implemented to facilitate knowledge and ability in SQL and to better understand how data is stored.  

Database design, ERDs, and Business Rules Tutorial 
Objective: The objective of  the Database Design, ERDs, and Business Rules Tutorial is to reinforce 
knowledge about the relationships of  data so that a relational database may be designed to maximize 
data integrity and efficiency. By understanding key aspects of  relational database design and applying 
them to the project, the students should improve their understanding of  relational databases and be 
forced to think about how the data is connected critically.  

Teaching Tips: ERDs should be complete with primary and foreign keys to connect the concepts to 
the SQL tutorial. It is unnecessary to cover the entire ERD but instead focus on the critical aspects 
of  the ERD that the student or group is interested in for the project.  

SQL (joins, unions, and case statements) 
Objective: The objective of  the SQL Tutorial is to reinforce knowledge of  advanced SQL topics. Joins 
and Unions allow the integration of  data. Case statements allow for data engineering data. Students 
should also implement other SQL aspects such as aggregate functions and views as appropriate to 
demonstrate critical thinking in the practical application of  SQL.  

Teaching Tips: The SQL tutorial should connect with the previous tutorial. There should be an empha-
sis on joining the tables in the previous tutorial, if  possible, further reinforcing the connection be-
tween modeling and using the relational database. Additionally, if  reports are a requirement of  the 
project, the SQL statements should generate a report. 

DATA COMMUNICATIONS AND NETWORKING 
Networking skills were stressed by our industry advisors, with emphasis on information security and 
cloud computing. For cloud-based environments, it was essential to understand the system’s require-
ments, the complexity of  transitioning to the cloud, and the importance of  service level agreements. 
With constraints on class size and time, the decision was made to create a single tutorial. 

Networking: network diagrams, technology architecture diagrams, and service level 
agreements related to system requirements 
Objective: The objective of  the Networking Tutorial is to reinforce knowledge of  how the various 
components of  the information system connect. The concepts should be tied to meeting the perfor-
mance, reliability, and security requirements of  the information system; by diagramming the system 
and listing key service level agreements, a general understanding of  the necessary components for 
delivering the final product of  an Information System project should be demonstrated.  

Teaching Tips: Connecting nonfunctional requirements such as reliability, performance, and security to 
the tutorial should be used to enforce the course’s systems analysis and design concepts. Allowing 
and encouraging the evaluation of  using either an in-house cloud or purchasing cloud services allows 
for critical thinking about the project needs, so the student or group should be made to answer what 
is needed and why they selected the components.  
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BUSINESS PROGRAMMING 
Programming skills were emphasized by many on our advisory board, but this topic also had the 
most disagreement. Some felt that experience in a single programming language was sufficient, while 
others see the need for integrating multiple languages. Others put the emphasis on modeling the 
problem because they expect future information systems and analytics positions would be more 
about using software that allowed for “low code” or “no-code” solutions.  

Structured programming (include the elementary control structures) 
Objective: The objective of  the Structured Programming Tutorial is to reinforce knowledge of  the 
general structure of  a programming language. The students should demonstrate knowledge that the 
general format of  programming is logical and sequential, with loops and decisions altering the flow 
of  the algorithm. Additionally, the students should also understand that programming may be modu-
lar by incorporating functions into the tutorial.  

Teaching Tips: For our students, we were in transition on the programming languages taught, and some 
students were taking programming concurrently with the capstone course, forcing students with in-
troductory knowledge of  various languages to discuss which language to use for the project. The dis-
cussion on which language to use served as an opening to show the similarity of  programming lan-
guages. It may be beneficial to show some code in multiple languages so that the entire class may 
benefit. The instructor should guide the student delivering the TB tutorial to use an example relevant 
to all groups, such as a general analytics procedure or another common function such as creating a 
user login module.  

Object-Oriented Design – Design class diagrams for a use case 
Objective: The objective of  the Object-Oriented Design Tutorial is to reinforce the conceptual 
knowledge of  object-oriented design. The students should be able to make a storyboard of  an appli-
cation and connect the classes sequentially for how they are used in the program. The student should 
also identify the attributes within each class and the functions or methods in each class.  

Teaching Tips: This tutorial ideally should use concepts from the database tutorials and the structured 
programming tutorial. Classes and their attributes should follow a similar logic to the ERDs previ-
ously shown, which will hopefully lead to a discussion of  using UML class diagrams versus ERDs in 
modeling information. Additionally, referring to functions created in previous tutorials also will allow 
for connecting concepts. Overlapping multiple concepts again demonstrates review and application 
that is key in a constructivist approach to pedagogy.  

RESULTS AND DISCUSSION 
Case studies require multiple forms of  evidence to support their findings. We have presented some 
of  them in Table 2.  

First, while many factors may influence changes in results in cohorts, the overall scores rose from 
66% in 2018 to 69% in 2019 to 71% in 2020. We observed initial increases of  10% and 3% in 
knowledge retention in the areas of  networking and database, respectively, in 2019 with the scores 
remaining the same following the initial onset of  the pandemic in 2020. While not as large, this is 
consistent with prior results when employing TB (Mahajan et al., 2020). Networking showing the 
most significant increase is consistent with the fact that the topic is covered in the fewest electives. 

 



Sherman, Larson, Bohler, & Smith 

143 

Table 2. Teach back evidence, results, and conclusions 

Evidence Observed results Preliminary conclusions and implications 
Capstone 
Exam 
Results 

While many factors may influence changes in 
results in cohorts the overall scores rose from 
66% in 2018 to 69% in 2019 to 71% in 2020.  

The results indicate that tutorials may contrib-
ute to improved performance. However, many 
factors influence capstone scores including 
when and which electives may have been taken. 
The gap analysis does however ensure that more 
concepts have been reviewed in more than one 
course.  

Course 
Evaluations 

Remarks in course evaluations were mixed 
with some students commenting that it was a 
great experience and others complaining that 
students should not have to teach concepts to 
themselves. The negative comments primarily 
stemmed from implementation in online 
courses. A course that was forced to transition 
to online during the pandemic was still viewed 
favorably even with the implementation of  an 
additional tutorial.  

Students were positive about the experience in 
face-to-face courses, but implementation in tra-
ditional online courses has been challenging. 
Additional time needs to be spent to coordinate 
any group work. Courses that were interrupted 
by the pandemic saw reviews similar to face-to-
face classes suggesting that it is a method that 
can be maintained during a sudden transition 
online.  

Informal 
Student 
Feedback 

Students noted free rider issues in some 
groups. Online students commented on the 
difficulty in coordinating times to meet with 
teammates and seemed to prefer videos cre-
ated by the instructor. Face to face students 
indicated that they enjoyed working on tutori-
als and interacting with the instructor during 
parts of  their class time. 

Formal feedback through course evaluations 
and informal discussion with students were con-
sistent. Teach back experience is more appreci-
ated in face-to-face settings. In a face-to-face 
setting students preferred to cover some mate-
rial through self-learning and reflection rather 
than traditional lecture, while online students 
desired more traditional material. 

Alumni 
Comments 

Students who have returned to campus to 
speak after having been in courses that utilized 
teach back have stressed the importance of  
soft skills and reported group work and teach 
back opportunities helped them to transition 
to the workplace. They stated that 80-90% of  
success depended on the ability to communi-
cate and to gain or give accurate details includ-
ing understanding the problem and its scope.  

Teach back and other collaborative opportuni-
ties are appreciated more after exposure to the 
workplace. Having alumni speak may be a good 
way to reduce resistance to groupwork among 
students, and it supports the value of  opportu-
nities such as teach back to improve soft skills.  

Instructor 
Observa-
tions 

Performance and understanding improved the 
most on the subject that the students were as-
signed. Some students unless required to pro-
vide some immediate feedback did not give 
their full attention to their peers. Evaluating 
presentations before presented in class and 
then again during the formal presentation is 
time consuming. Selecting topics and assign-
ing them to the appropriate students also 
takes careful consideration and time. 

While instructors feel that teach back works, im-
plementation is time consuming. It seems to be 
beneficial to assign students who are weaker on 
a subject that subject to teach, but this requires 
knowledge of  the students and additional time 
in supporting the satisfactory completion of  the 
assignment.  

Employer  
Comments 

The instructors have received unsolicited 
comments from employers commenting on 
the ability of  students to adapt to new tech-
nology and work in a team environment.  

This is consistent with prior cohorts so by im-
plementing teach back we can't say that external 
approval has not improved, but it suggests that 
it has helped to keep students’ soft skills sharp 
despite going through courses during the pan-
demic.  
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For programming, there was a 2% decline in the capstone scores in the first semester that tutorials 
were administered in 2019. However, it is essential to note that this initial decline occurred during a 
period of  ongoing changes to the programming curriculum, and there was a rise of  20% in the tests 
administered during the spring semester of  2020 despite the onset of  the pandemic and disruptions 
to classes. This variance may be partially explained by differences in the elective selections of  stu-
dents in each cohort causing various levels of  programming experience. Students in our program 
may take electives after the capstone, so programming-related electives such as web development are 
often taken after the capstone course.  

Students and employers have given us positive feedback on the soft skills that are learned throughout 
the program. Employers have observed that graduates can work in teams and communicate more ef-
fectively. This corroborates results from other implementations of  TB (MacLean et al., 2018), justify-
ing the extension of  this concept into the field of  Information Systems education.  

Many students have also commented that the tutorials were helpful both on their projects and help-
ing them connect concepts that they have learned in earlier courses. Houghton and Stewart (2017) 
replaced TL and phased out many lectures and instructor-led tutorials to add more active learning to 
their courses. However, feedback from our students was significant because it demonstrated that, 
while the role of  TL can be reduced, students did have a continued need for tutorials linking con-
cepts. However, there were some negative comments in traditional online courses due to a desire to 
have more instructor-created material and the feeling that the students were required to self-learn. 
This suggests that more research and consideration is needed in online implementation. However, 
courses that were transitioned online were viewed favorably indicating that emergency implementa-
tion is acceptable. The issue seems to be partially due to difficulties in coordinating meetings with 
online students. Therefore, some of  the resistance may be handled in coordinating the formation of  
teams.  

During a TB tutorial, the instructor can intervene promptly if  a student errs in their presentation. 
While student presentations tend to mimic TL, instructors should encourage interactivity and inter-
ventions with correct information to get more value out of  the TB concept. One goal of  the interac-
tions was to develop test questions to reinforce concepts where students had difficulty communi-
cating or understanding. Instructors noted that unless this is stressed there is a tendency for other 
students to not fully engage with the presenter.  

Fair warning before attempting to use the TB concept is warranted. TB takes more time commitment 
from both the instructor and the students than TL. Because of  this, students can prefer a more con-
ventional lecture approach even though grades were significantly higher using FTC (Tahir et al., 
2020). This argues for informing students about the known benefits of  TB before engaging in those 
activities. 

LIMITATIONS AND FUTURE RESEARCH 
The sections of  courses in this study occurred during the COVID-19 pandemic. In particular, these 
students experienced isolation and remote learning during the early part of  the pandemic. Overcom-
ing learning gaps will continue to be an issue in capstone courses. But it is worth noting this unique 
aspect for these students. 

As a single case study looking at a single university across three years, the results have limited general-
izability. Additionally, as an intrinsic case, the results are subject to bias, although the researchers have 
taken measures to reduce this by drawing upon multiple sources, including supporting literature, doc-
umentation, and participant observation.  

Because of  the negative result in programming concepts, further research is needed to identify the 
TB concepts that will improve student performance in this area. Investigating the root cause of  that 
deficiency led to a better understanding of  why student performance in programming varied. There 
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was a secondary cause for knowledge gaps due to the timing of  when students took the capstone 
course. Due to the timing and choice of  electives, students may take some courses after or concur-
rent with the capstone. This can result in students having different levels of  preparation for the cap-
stone. Because of  this, our department is re-evaluating the timing of  both the capstone and our elec-
tives. What is the best timing for the capstone course relative to electives? In other words, should stu-
dents be required to take the capstone in their final semester to ensure that they have the most com-
prehensive knowledge of  the subject? Because information technology is constantly evolving, the 
curriculum content needs to be systematically revisited and assessed, therefore curriculum research 
and assessment research should be expanded upon. 

There is the question of  applying TB to the problem. Does the granularity of  the tutorials or specific 
technology aid or hinder the learning outcome? What level of  prior exposure is optimal before a stu-
dent or group uses TB as a pedagogy? Can TB be implemented cost-effectively to supplement pro-
ject-based courses? There is a need to study the long-term effects of  faculty coordination in selecting 
the capstone projects and tutorial topics on student learning outcomes. 

CONCLUSION 
In this paper, the Teach Back method was introduced as a potential constructivist method for over-
coming knowledge gaps. The case study was able to answer all three research questions: 

1. Given the comprehensive nature of  a capstone course, in which knowledge areas do our stu-
dents have learning gaps? 

Critical to our success was constructing a matrix of  the skills required to complete the capstone pro-
ject. We were then able to poll the students and faculty to quickly identify knowledge gaps. Having 
laid out the skills we wanted to cover we were also more readily able to adjust to needed changes in 
material covered by projects, such as those that were made necessary by the pandemic. 

2. How can we address learning gaps that exist within students in the capstone course? 

The Teach Back method proved to be very effective. Students were receptive to tutorials taught by 
their fellow students. The tutorial content showed that the students were “teaching back” the correct 
information. Those on the receiving end showed improvement in the tutorial knowledge areas evi-
denced by the increase in test scores. This continued despite the pandemic interrupting normal face-
to-face course activities.  

3. Can the learning gaps be addressed in such a way that it will improve the students’ soft skills 
while reinforcing areas of  knowledge weakness? 

The student-to-student interaction required for this approach also had the benefit of  improving stu-
dents’ soft skills. Presenting to peers in a group setting was a less intimidating way of  practicing com-
munication and presentation skills. While students still did not universally enjoy the experience 
alumni and employers seem to indicate that they value the experience that the students have teaching 
back material to their peers.  

The past two years of  the pandemic have had a significant impact on students and courses, resulting 
in knowledge gaps. Capstone courses are already challenging because students are expected to recall 
and use the knowledge acquired throughout all four years of  their college program. Even under nor-
mal circumstances, students may enter the capstone with varying course backgrounds and retention 
and the evaluating gaps in learning helped to improve initial results. Our capstone exam results ini-
tially improved in the semester prior to the pandemic and then maintained or improved after the ini-
tial onset of  the pandemic.  

This research demonstrated that using the “Teach Back” method can help students fill in the gaps 
and reinforce learning from earlier in the program. Students showed overall improvement in scores 



Teach Back Tutorials 

146 

after TB was employed. While the scores still show areas for improvement, the resulting progress is 
sufficiently encouraging to warrant further development in the use of  TB for the course. 
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