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Abstract- Online learning sessions have become an indispensable complement to in-classroom learning 
sessions due to the emergence of Covid-19 and social distancing. However, online learning imposes 
significant challenges ranging from a lack of motivation to a lack of social interaction, which can 
hinder students from engaging effectively during the learning sessions. To resolve these problems, 
Project PWR, a non-profit organization founded by high school students, developed an online kid-
teach-kid learning environment where student-teachers teach other students about their passions or 
interests. This research aimed to determine the effect of a kid-teach-kid learning model on the 
performance of online classes. We used a mixed-method design to address the three challenges we 
identified, including teacher surveys, student surveys, observer evaluations, classroom statistics, and 
one-on-one interviews. The results indicated that Project PWR’s teaching model had positive support 
for boosting students’ learning interests and improving students’ engagement during online learning 
sessions. 
 
Index Terms- Covid-19; Online Learning; Student-Centered Learning; Student Engagement 

I. INTRODUCTION 
With the upward trend of Coronavirus cases during the pandemic, high school students’ in-classroom 
education has drastically transformed, shifting to more abundant and robust online learning methods. 
Studies show that since the coronavirus outbreak, 93% of U.S. parents with K-12 children said their 
child had had some form of online instruction [1]. Despite the prominence of online classes, tutoring, or 
seminars, they still lack interest or are unbeknownst to most students. Recent studies [3][4] highlight 
learning challenges that arise in an online environment: highlight learning challenges that arise in an 
online environment: 

Challenge 1: Many students lack motivation and concentration during online sessions, leading to 
decreased engagement between the student and the teacher. 

Challenge 2: Due to the one-way nature of the online learning process, it is challenging for students to 
consult with the instructor about content that they feel requires a more in-depth explanation or 
comprehension.  

Challenge 3: Online environments lack student-centered learning, which focuses on the needs, abilities, 
interests, and learning styles of the students. 

Many pre-pandemic online learning methods later used during the pandemic face one or more 
challenges. This is because they were designed to function in conjunction with in-person learning and 
not solely used alone. 

A common form of distance learning, online tutoring, comprises an adult that helps a student review 
class content, offers help with problems, and goes through homework. However, common technological 
issues, such as low-quality audio and video, make it hard for a tutor and tutee to develop a personal 
connection. This relates to the matters stated in challenges one and two. Furthermore, online learning 
tools lack the interactivity of in-classroom tools. For example, in-classroom tools like labs are hard to 
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replace in an online environment. This relates to issues stated in challenges one and three. Another form 
of distance learning, webinars, educates students on a subject in a structured manner. Much like online 
tutoring, webinars lack the interactivity and engagement of students. Learning environments of webinars 
are often one-directional, with instructors giving their lectures while students pay attention to the lesson. 

Project PWR created an online kid-teach-kid learning environment to take advantage of virtual and 
student-centered learning to address the hurdles of online learning and enhance learning interests. By 
replacing a traditional teacher with a student-teacher and altering the learning environment, Project PWR 
hopes to address the previously stated challenges by solving the online education issues on how to match 
an online environment, which compares to a traditional in-person environment. Through Project PWR, 
we showed that the kid-teach-kid learning model effectively supplements the traditional teacher-centric 
model that Covid-19 has significantly impacted. Project PWR enables kids to share their interests and 
effectively bond with one another, making the learning environment effective and promoting healthy 
personal one-on-one interactions. 

In this study, we measured the effectiveness of a kid-teach-kid learning model on the performance of the 
students and teachers in terms of the 5E Model of Instruction [2] and Affinity Space. We study the online 
learning performance of the students impacted by the presented three challenges. Challenge 1 was 
addressed since student-teachers and students attend courses based on their interests, therefore, are 
motivated intrinsically. Challenge 2 was addressed since student-teachers and students can develop an 
affinity space, making classes more open for discussion and collaboration. Challenge 3 was addressed 
with the intervention of Project PWR, where syllabus templates and advice were given to student-
teachers to help them make their courses more student-centered and engaging.  

In the rest of the paper, Section II presents the background of effective teaching strategies that Project 
PWR has incorporated to address the learning challenges previously stated; Section III demonstrates 
Project PWR’s implementation of a kid-teach-kid model and its relation to the learning strategies 
mentioned in Section II; Section IV presents the Project PWR’s l research hypothesis; Section V presents 
an kid-teach-kid class as an example to evaluate the effectiveness of kid-teach-kid education; and finally, 
we conclude this research in Section VI. 

 

II. BACKGROUND 
A. 5E Model of Instruction 

Some schools have leaned towards using the 5E Model of Instruction [2], highlighted in Figure 1, to 
improve student learning during the pandemic, which includes five phases: Engage, Explore, Explain, 
Elaborate, and Evaluate. By utilizing these concepts, teachers can create a student-centered learning 
environment; rather than teachers simply handing the information to them, students will explore topics 
mainly by themselves.  

 Engage: “The first phase of the 5E Model engages students by having them mentally focus on a 
phenomenon, object, problem, situation, or event.” Teachers should focus on identifying the 
current knowledge students have on the subject. Students may ask questions and express interest in 
a topic. Students may also have prior knowledge on the topic. 

 Explore: “Explore activities are designed so all students have common, concrete experiences 
which can be used later when formally introducing and discussing scientific and technological 
concepts and explanations.” Explore activities allow students to establish a common ground of 
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their knowledge by having them compare and discuss ideas with each other. Students can learn 
hands-on during the phase. 

 Explain: This phase is mainly led by the teacher, as they help students gain new knowledge on the 
subject. “Students use these resources and information, as well as ideas of other students, to 
construct or revise their evidence-based models and explanations.” Teachers can aid their teaching 
by using learning tools, such as physical devices or online tools. Students later use the knowledge 
they gain to explain their understanding of a topic to their peers.  

 Elaborate: “Once students have constructed explanations of a phenomenon or design solutions for 
a problem, it is important to involve them in further experiences that apply, extend, or elaborate the 
concepts, processes, or skills they are learning.” During the elaboration phase, students apply their 
knowledge to gain a deeper understanding of what they have previously learned. Teachers should 
also encourage students to conduct further research on the topic to reinforce their understanding. 

 Evaluate: Teachers should constantly observe students throughout this phase to see whether they 
fully understand the key ideas. Students can be assessed formally or informally. Example of 
assessments includes peer evaluation, exams, or final projects. “The Evaluate phase encourages 
students to assess their understanding and abilities and allows teachers to evaluate individual 
student progress toward achieving learning goals and outcomes.” 
 

 
B. Affinity Space 

Another common method used by schools to engage students are affinity spaces, a place where 
students can common interests and activities. Affinity spaces encourage students to share their ideas 
and learn from each other’s experiences. Members in an affinity space have common ground and 
incentives because they share an interest in the same practice, belief, or activity. 

C. Student-Centered Learning 
In student-centered learning, “students are the center of the educational enterprise, and their cognitive 
and affective learning experiences should guide all decisions as to what is done and how [5].” “Rather 
than the teacher carrying out the instructions and learning activities, they considered a “guide on the 
side”, assisting and guiding students to meet the goals that have been made by the students and the 
teacher [6].” 

Figure 1 Illustration of 5E Model of Instruction (left) and Affinity Space (right) 
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III. PROJECT PWR 
In this section, we present Project PWR, which can serve as the platform to support kid-teach-kid 
activities. 

A. Overview of Project PWR 
High school students initially established project PWR during the pandemic to make up for the free 
time they had when schools were shut down. Originally, the only service provided was online teaching, 
where high school students taught other high school students any interests or passions they had. To 
better support kid-teach-kid education activities, Project PWR was formed as a non-profit organization 
established in 2020, and its organization chart is presented in Figure 2. Project PWR has over 20 
students with leadership roles. Project PWR’s organizational structure consists of a board and 
departments. The board consists of the president, vice-president, board chair, secretary, and treasurer, 
while the departments consist of the teaching, tutoring, website, content, and event department. 
Figure 2 Project PWR Organization Chart. 

 
Six courses were successfully conducted in only four months since the formation of Project PWR. On 
average, each course consists of eight sessions of an hour-long lesson, and each course has around five 
students. Seeing the value in a student-teach-student model, Project PWR added tutoring and webinar 
services that students also led, although these will not be evaluated for this research purpose. In the 
past two years, Project PWR has facilitated over 1,500 hours of student-to-student engagement and has 
also amassed over 80 student teachers and tutors combined. In addition, they have established 
connections to 8 high schools and formed two school clubs. 

B. Student-Teacher and Student Recruitment Process 
To become a student-teacher, there is an application process that high school students must go through. 
Kids are accepted as student teachers or tutors based on a written application, a teaching interview, and 
trial lectures. Written applications consist of past experiences, knowledge of the subject, or their class 
structure and schedule. When interviewed, student-teacher candidates are assessed according to a 
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standardized rubric. To maintain a position as a student-teacher, they must pass occasional screenings 
conducted by Project PWR Officials. To evaluate student-teachers’ performance, classes are 
occasionally screened. Students must also fill in the teacher’s mid-term and final assessments. On the 
other hand, student-teachers are required to submit a final evaluation for their students at the end of the 
course. 
Although student-teachers have near unlimited freedom with designing their course, they are 
encouraged to follow the “templates” that Project PWR creates. The template includes instructions on 
how to format classes, how to engage students, and how to evaluate students. In addition, the template 
includes suggestions on when to start the course, the number of students to cap the course at, the length 
of each class, and the time that class is taught.  
Project PWR recruits new student-teachers and students through a cycle method. At the end of each 
course, Project PWR asks students to consider becoming a student-teacher. Participants are also asked 
to refer a couple of friends that would be interested in teaching or learning something new. Although 
Project PWR advertises all the courses, many of the students that join are the teacher’s friends that 
he/she referred. In addition, Project PWR can promote the courses through its online webinars and 
school clubs. 

IV. RESEARCH HYPOTHESIS 

In this section, we present how Project PWR address the presented challenges in the Introduction by 
applying the learning concepts of 5E, affinity, and student-centered learning, in which the model is 
presented in Error! Not a valid bookmark self-reference..  
Table 1 Kid-teach-kid model. 

Challenge Learning 
Concepts 

Kid-Teach-Kid Model Features 

Challenge 1: 
Many students 
lack motivation 

and 
concentration 
during online 

sessions, leading 
to decreased 
engagement 
between the 

student and the 
teacher. 

Engage phase 
of 5E 

Project PWR addresses challenge 1 because of the student-
teacher and student’s shared interests, achieving the engage 
phase of the 5E model of instruction. Because students are 
learning something new or topics they are passionate about, 
they are exploring new ideas and concepts they have not known 
before. Students can ask, “What can I find out about this?” 
when they see a course they are interested in. By signing up for 
one of Project PWR’s courses, the student shows interest in the 
topic through curiosity and expression of wonderings rather 
than attending to an enforced learning environment driven by a 
teacher. This poses many benefits, including increased 
engagement, because student-teachers and students can relate 
with one another. 

Challenge 2:  
It is challenging 
for students to 

consult with the 
instructor about 
content that they 

feel requires a 

Engage phase 
of 5E 

Project PWR addresses challenge 2 because the courses are 
taught solely by high school students. Recruited students often 
have previous connections with the student-teachers and peers 
within a class, creating an open environment, as the participants 
are already comfortable with each other. An open environment 
aids in the phases since students are more open to sharing ideas 
and asking questions. Conversely, within webinars and 

Explore phase 
of 5E 

Explain phase 
of 5E 
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more in-depth 
explanation or 

comprehension. 

Elaborate 
phase of 5E 

traditional online class settings, students often have no prior 
connection with the teacher or other students, leading to a 
suppressed class environment where students act awkwardly or 
reserved towards others. Furthermore, Since the classes have an 
average of four students per teacher, teachers can explain and 
engage with students more effectively than in traditional 
classrooms. Being in the same age group as students, teachers 
can elaborate more clearly, considering their shared similar 
experiences with students. Students can also connect better to 
their teachers, given their minimal age gap, promoting 
discussing and comparing problems and ideas with others. 

Affinity Space 

Challenge 3: 
Online 

environments 
lack student-

centered 
learning, 

which focuses 
on the needs, 

abilities, 
interests, and 

learning styles 
of the students. 

Explore phase 
of 5E 
 

Project PWR addresses challenge 3 due to the constant 
feedback loop between student-teachers and students, in 
addition to the guidance from Project PWR. Project PWR 
requires student-teachers to give their students a final 
assessment, fulfilling the evaluate phase. Furthermore, students 
fill out a survey each class to assess the teacher’s performance, 
allowing them to improve upon their teaching. Due to the close 
learning relationship between the teacher and students, the 
learning model can be adjusted based on students’ need, thus 
fulfill both affinity space and student-centered learning 
features.  

Evaluate phase 
of 5E 
 
Affinity Space 
Student-
Centered 
Learning 

V. RESEARCH DESIGN AND EVALUATIONS 
In this section, we presented Project PWR’s implementation of the kid-teach-kid model through a case 
study. Then, we present the evaluation of the kid-teach-kid model based on a set of education 
evaluation metrics. 

A. Project PWR Curricula Design 

To demonstrate how Project PWR works, we present a curriculum design example to show how to 
apply the proposed teaching models based on a “Fusion 360 for Beginners” course. A significant part 
of the teacher application is the course syllabus. A syllabus example of Fusion 360 for Beginners 
course is given in Table 2, which outlines the course agenda and topics that are learned.  
Table 2 Curriculum Design Example (Fusion 360 for Beginners Course Syllabus). 

 
 
Lesson Outline Lesson Contents 
Lesson 

1 
Introduction 
to the course 

Students introduce themselves. 
About the course, downloading Fusion 360. Getting on the same page-
changing units and grid settings 

Lesson 
2 

Intro to UI, 
Navigating, 
Create a 
thingamabob 

Students will design a Thingamabob- Create a line, create a 3d object, key 
binds, saving files, shortcuts 
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Lesson 
3 

First design, 
Modeling, 
Basics of 
sketching 

Warm up: Students will attempt to recreate a design shown to them 
Learn how to use tools: circle, rectangle, points, arcs, offset, extend, 
trimming, dimensions, constraints, extrude, creating sketch on existing 3d 
model, project, fillet in sketch 

Lesson 
4 

More 
complex 
designing 

Warm up: Students will attempt to recreate a design shown to them 
Learn how to use tools: more on sketch palette, more on dimensions, right 
click functions, using guidelines and marks on grid, using mirror tool, 
more on extrude, using timeline, fillet in 3d model 
Applying your knowledge: student will be given a challenge to do on 
his/her own 

Lesson 
5 

Reviewing 
your 
knowledge 

Review, applying current knowledge (“toolbelt”), and learn how to use 
shell command 

Lesson 
6 

Creating 
Organic 
Shapes 

Warm up: Students will attempt to recreate a design shown to them 
Learn how to use tools: creating a sphere, using revolve tool, properties 
tool, text tool, even more on extrude function, combine tool, bodies, even 
more on constraints 

Lesson 
7 

More 
Organic 
designing 

Warm up: Teacher will discuss with students about their final project 
Learn how to use tools: hold and drag, spline, more on planes, move tool, 
more on mirror 
Applying your knowledge: student will be given a challenge to do on 
his/her own 

Lesson 
8 

End of the 
course 

More on patterns, chamfer, split body, loft  
SHOWCASE: students will show off their final project and there will be a 
winner! 

B. Learning Outcomes and Evaluations 
This research was a mixed method research, in which the learning environment is highlighted in 
Figure 3. With respect to our qualitative analysis, we investigated the efficacy of a student-teach-
student model through four cases. We investigated the interaction between the student-teachers and 
students, how teachers designed their courses, and the difference in returning teachers’ teaching 
abilities, and collected student-teacher and student surveys. With respect to our quantitative analysis, 
we analyzed course statistics, including student attendance rate, student-teacher ratio, and student 
retention rate.   

C. Participants 
For this research, we used data from 20 courses. Each course is instructed by one or occasionally two 
student-teachers and comprises of an average of six students per course. This totals 17 unique student-
teachers and 91 unique students. In addition, some teachers instructed a course more than one time. 
Participants were primarily high school freshmen, sophomores, juniors, and seniors from local schools 
around Phoenix, Arizona. These courses can be categorized into two groups: courses instructed by 
first-time teachers and courses led by teachers who taught more than once. 
Figure 3 Project PWR’s Learning Environment Setup. 

599



  

 

 
D. Data Collection and Analysis 

Table 3 presents the statistics about Project PWR’s learning environment. 
Table 3 Classroom Statistics. 

Classroom Statistics Value  
Average number of students per course 5.8 
Average student attendance rate (excused) 96% 
Average number of students that drop at 
beginning of course 

0.4 

 
Table 4 Students’ After-class Survey Results-Part I. 

 Survey Questions  Responses for First 
Time Teachers (1 
Strongly Disagree – 5 
Strongly Agree) 

Responses for Second 
Time Teachers (1 
Strongly Disagree – 5 
Strongly Agree) 

I am satisfied with the classes.  4.2 4.4 
I gain new knowledge from the classes. 3.9 4.3 
The teacher is prepared for our classes. 4.5 4.8 
I am constantly engaged during the classes. 4.0 4.1 
The class environment was welcoming. 4.0 4.0 
My classmates were encouraging and 
motivated. 

4.1 4.0 

Figure 4 Students’ After-class Survey Results-Part II. 
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Table 5 Students’ After-class Survey Results-Part III. 

 Survey Questions  Key Takeaways from Student Responses 
What did you enjoy about the course? The teachers were very responsive and answered any 

questions that the students had. Students also enjoyed 
that they were friends with many of the participants in 
the class. Students also appreciated the fact that the 
classes were free. 

What improvements would you make to 
the course? 

Many students wished that the teacher had given out 
assignments after class. Some students also wanted the 
lessons to be taught at a faster pace.  

What would you say if you had to write a 
1-2 sentence honest review of the course 
right now? (Optional) 

Students thought the course was interesting and learned 
much about the subject. Many students mentioned that 
the teacher was very dedicated and taught the subject 
very well. The course was tailored to their own needs. 

Additional comments? (Optional) Students asked for more advanced courses and 
mentioned how they enjoyed the course. 

The student results show that overall, students had a positive experience with the courses they 
participated in. Based on Figure 4, most students valued the approachability and communication of the 
student-teachers, which can support the responses from Table 4 and Table 5. Survey questions from 
Table 4, which relate to the engagement of the students, motivation of the students, and effectiveness 
of the classes, had responses with a 4.0 or above. In addition, survey questions from Table 5 were 
generally enthusiastic and positive. We can conclude that factors such as the approachability of the 
student-teacher, dedication of the student-teacher, past connection with classmates/student-teacher, and 
the personalization of the class have enhanced the engagement and openness within the classroom, 
which made the courses more enjoyable for the students. The significance of this data is that it proves 
an online kid-teach-kid model has a positive impact on the engagement and motivation of students and 
can thoroughly educate them on the course subject. Therefore, Challenge 1 and Challenge 2 can be 
addressed with Project PWR’s online kid-teach-kid model. 

15%

20%

30%

26%

9%

I most value the teacher’s (Clarity, 
Preparation, Approachability, 

Communication, Professionalism)

Clarity Preparation Approachability

Communication Professionalism

26%

18%

6%
15%

35%

I would like to see improvements to 
the teacher's (Clarity, Preparation, 
Approachability, Communication, 

Professionalism)

Clarity Preparation Approachability

Communication Professionalism
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Table 6 The Average Score of the Mid-course and End-of-Course Teachers’ Survey. 

 Survey Questions  Responses (1 Strongly Disagree – 5 Strongly 
Agree) 

Students were motivated during class. 4.2 
Students constantly participated during class. 4.3 
Students collaborated with their peers. 4.1 
Students demonstrated knowledge learned in class 
during the final assessments. 

4.7 

 
Table 7 Teacher Interview Questions. 

Interview Questions  Responses  
What did you enjoy 
about teaching for 
Project PWR? 

Most teachers mentioned how teaching the course was a great learning 
experience and how they learned more about the subject themselves. 
Teachers also liked the benefit of gaining volunteer hours and meeting new 
people. Some teachers enjoy the fact that they get to teach something they 
are passionate about. 

What was the biggest 
factor that played in 
the effectiveness of 
your course?  

Many teachers dedicated a lot of time to their course since it was their first 
time, and they did not want to mess it up. Teachers also mentioned that the 
course syllabus template was useful for effectively planning their course 
and making it more engaging. Teachers also thought the teaching process 
was made easier since they already knew their students or that the students 
were excited to learn the topic. 

What part of Project 
PWR would you like 
to see improvement 
in? 

Teachers requested for Project PWR to give more guidance, as the whole 
process is somewhat confusing. Some teachers wanted Project PWR to 
help advertise their course more, so it would be easier to find students.  

Table 8 Project PWR Evaluation on Teachers. 

Evaluation Questions Responses (1 Strongly Disagree – 5 Strongly 
Agree) 

Teacher was teaching effectively during the class. 4.1 
Teacher is prepared for the class. 4.3 
Teacher engages with students during the class. 4.5 
Class environment is engaging and encouraging 4.6 
Teacher answers student’s questions 4.9 

    
  Observer Notes of Courses (Summarized Version of Key Ideas) 
There is a constant feedback loop, where students in the class often ask questions that the teachers 
would promptly answer. Student-teachers and students also seem to know each other well. Some 
student-teachers utilized interactive online learning tools to help them in their lesson. Overall, all the 
courses went smoothly, and students were learning the subjects passionately. There were also some 
cases where students were distracted during class, but these occurrences were rare. 
The student-teacher results show that they were motivated and enjoyed teaching their course. Based on 
Table 6 and Table 8, student-teachers and Project PWR officials also observed the classroom 
environment to be collaborative and engaging. A central theme within the results is the prominent 
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amount of interaction between the student-teacher and student; this is mentioned within the observer 
notes and shown in Table 8, where the question: “Teacher engages with students during the class.”, 
had a positive response of 4.5. The prominent amount of interaction can be explained in Table 7, where 
student-teachers mentioned that since they and the students knew each other beforehand, they felt more 
comfortable interacting with each other. One motivation for the student-teachers to continue teaching 
was them noticing that the students were also motivated to attend the classes. This proves that Project 
PWR’s kid-teach-kid model can create an affinity space, where both student-teachers and students are 
not obligated to participate in a course. In Table 7, teachers mentioned how the course syllabus 
template helped them make their course more effective at engaging the students. The observer notes 
also imply that the courses are individualized and cater to each student’s needs. Therefore, Challenge 3 
can be addressed with Project PWR’s online kid-teach-kid model. 

VI. CONCLUSION 
In this paper, we investigate a new kid-teach-kid learning model to address the online learning issues 
due to the impacts of social distancing due to Covid-19. We designed and established Project PWR, a 
non-profit organization formed by high school students, to develop an online kid-teach-kid learning 
environment where student-teachers teach other students about their passions or interests. Project PWR 
applied a mixed method design to the engagement learning challenge, including teacher surveys, 
student surveys, observer evaluations, classroom statistics, and one-on-one interviews. The positive 
feedback from both student-teachers and students indicated that Project PWR’s teaching model had 
positive support for boosting students’ learning interests and improving students’ engagement during 
online learning. To further enhance the kid-teach-kid model, we will study other learning approaches, 
such as personal tutors and mentors, as our future work.  
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