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Abstract

Original Article

IntroductIon

Nowadays, there is increase in the use of technology due 
to improved technologies and rising instructional needs 
particularly in the current situation of the COVID-19 
pandemic that resulted in the total shift toward online learning 
all over the world. In addition, this increase is brought by the 
advent of new generation of students who learn differently 
from those of past years, as current students are becoming 
more technology dependent, loaded by many nonacademic 
tasks and stressed by time commitments; accordingly, it 
is mandatory to introduce medical students to the newest 
technologies available.[1]

Technology has played several important and critical roles 
in education, particularly in the very challenging and visual 
subject “Histology and Cell Biology,” regarding the invention 
of many tools as the light and electron microscopes. In 
addition, the emerging technology of virtual microscope in 
laboratory has many educational advantages.[2] With more 
advances in technology, educators of morphology-based 
curriculums have learning methods together with virtual slides 
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to be used to engage students and assess learning outcomes 
before performing graded examinations.[3] Such methods are 
often formative assessments that allow classroom response 
systems[4-6] or audience response systems.[7]

Both light and electron microscopic structure of human cells, 
tissues and organs studied in Histology and Cell Biology is 
critical and valuable in the curriculum of medical and dental 
students. Added to that monitoring of students’ learning 
through formative assessment is essential for adjusting 
pedagogical strategies. However, it seems difficult to apply 
online interactive lab sessions and display light and electron 
microscopic lab photos in a good resolution to improve 
students’ learning of histology and cell biology. In addition, 
it seems difficult to integrate technology-supported formative 
assessments in lab learning sessions. However, nowadays, the 
incorporation of interactive learning activities via the use of 
the advanced technology might be promising in improving 
students’ learning outcomes, engaging and satisfying 
students in an interactive lab learning environment together 
with assessing their learning achievement by formative 
assessments.[3]

In the context of medical education, particularly learning, 
medical mentors now have a great chance to introduce and 
incorporate advanced technology of game-based learning in 
their educational process. The integration of playing games 
in learning sessions has witnessed the emergence of a very 
unique idea of game-based learning or gamification.[8] Students 
are more likely to stay engaged in any educational activity if 
technology programs or platforms are involved and integrated 
with gamification.[9-12] Gamification or game-based learning is 
basically the use of game elements and game design techniques 
in nongame contexts, and it refers to the use or implementation 
of game mechanics and techniques outside the context of 
traditional game activities as in education.[13] The play nature of 
gamification gives students the opportunity to be fully engaged 
in the learning process and improves students’ learning via 
increasing motivation among students.[8,14]

One of the best examples of a gamified learning sessions is 
Kahoot!, a game-based learning platform, that supplement 
educational practices with new technological capabilities. 
Kahoot!, a unique almost free game-based learning platform, 
was launched by the Norwegian University of Science and 
Technology (Make Learning Awesome, n.d.). It aims to make 
learning fun and programmed to suit learners of all ages, 
across all subjects, and in any language. It can be used simply 
by using any digital device with a browser and an existing 
infrastructure that include good internet connection. Kahoot! 
platform enables educator–learner interaction in different 
learning sessions of various sizes through competitive learning 
games. Students are not required to register for a Kahoot! 
account, instead they will be provided with a game PIN prior to 
joining a specific game at https://kahoot.it/#/as directed by their 
mentor (game host). The strength of these games lies in having 
learning occurring naturally without the students realizing that 

learning is taking place. The Kahoot! environment provides 
time limits and scoring to create a competitive reviewing 
environment. Scores are displayed at the end of each game and 
educators can save the students’ results in a digital document.[8]

Kahoot! is a new generation of digital game-based student 
response system that focuses on increasing students’ 
engagement and motivation together with assessing students’ 
understanding of a learning session.[15] Another major 
advantage of Kahoot! while using it in formative assessments, 
includes its ability to display high-quality images or videos 
with great graphical resolution.[16] The embedded visual and 
audio elements in Kahoot! present a gaming capability that 
can promote engagement, motivation, and learning among 
almost all students, including adult ones.[8] In addition, another 
study on Kahoot! involving almost 600 students, revealed that 
the variation in the use of Kahoot! music features positively 
affected students’ enjoyment, motivation, engagement, and 
concentration. Furthermore, the provided individual feedback 
in terms of points contributed in assessing students’ learning 
is another great advantage for Kahoot!.[17]

Students can benefit from formative assessments only 
when provided with feedback that allows them to assess 
their learning[18,19] aiming to improve learning strategies 
as it provides information about their performance,[18,20,21] 
particularly if this feedback is immediate as students benefited 
most from immediate feedback[22] and is provided during 
learning sessions while mentors are interacting with students, 
accordingly, it can significantly improve learning outcomes, 
and enhance teachers’ teaching.[23]

Another important advantage for Kahoot! is that it can be used 
in the current situation of COVID-19 pandemic and complete 
lockdown due to coronavirus. Kahoot! can be applied live 
virtual for distance learning same way as its application face 
to face in the current study. However, for distance learning, 
mentors should share their screen with students via any video 
conferencing tool with screen-sharing capability (e.g., Zoom, 
Skype, WebEx, Google Hangouts Meet, others), so the students 
can join and play the game in any location. A well-designed 
multimedia tool will perform a valuable role in distance 
learning programs of higher education.[24,25]

Aim of the work
The purpose of this study was to identify the suitability of 
applying Kahoot!, a game-based learning platform, in lab 
sessions of histology and cell biology, as this is the first time 
to use Kahoot! as a formative assessment tool in histology 
and cell biology lab learning sessions in Extended Modular 
Program (EMP) of Faculty of Medicine Ain Shams University. 
In addition, the study aimed to assess students’ engagement 
and satisfaction in Kahoot! formative assessments in histology 
and cell biology lab sessions of the respiratory system module.

Moreover, the study aimed to demonstrate methods of using 
and applying Kahoot! platform as a learning tool for any live 
learning session either face to face or virtual for distance 
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learning to be beneficial in the current situation of the 
COVID-19 pandemic.

Methodology

Ethical issues
The Institutional Review Board approval of the study was 
taken from the Research Ethics Committee at Faculty of 
Medicine Ain Shams University which is FMASU R 8/2020 
in February 02, 2020, according to the guidelines of the 
International Council on Harmonization Anesthesiology and 
the Islamic Organization for Medical Sciences, the United 
States Officer for Human Research Protections, and the United 
States Code of Federal Regulations and operates under Federal 
Wide Assurance No. FWA 000017585.

All the study participants were oriented about the use of 
Kahoot! game-based learning technology and the photos 
taken and were informed that their participation in the Kahoot! 
game-based formative assessments is voluntary and has no 
impact on their final grades.

Study design
The participants of the current study were the undergraduate 
2nd-year EMP medical students who were studying histology 
and cell biology of respiratory system module in the Faculty of 
Medicine Ain Shams University. The participants were divided 
into six lab groups according to their timetable.

The traditional histology and cell biology lab learning 
sessions were in the form of a lecture followed by a laboratory 
component. The lecture component uses PowerPoint slides 
coupled with an educational talk. In the laboratory component, 
students have access to multiple glass slides, light microscopes, 
and light and electron microscopic photographs. These 
traditional lab learning sessions were neither interactive nor 
providing any feedback to students and their mentors about 
learning achievements.

Hence, instead of this traditional nonmotivating way of 
education, I applied an online Kahoot! game-based formative 
assessment lab activity at the end of the laboratory sessions 
in each of the six lab groups.

The Kahoot! game-based formative assessment online sessions 
was prepared by me to be in the form of four multiple-choice 
questions (MCQs) supplied with both light [Figure 1] and 
electron [Figure 2] microscopic photos for different structures 
of the human respiratory system. Each question is adjusted 
with a timer giving the students 60 s to answer.

Kahoot! lab formative assessments were played in the 
form of single mode game by choosing the Classic game 
option [Figure 3] to test individual students’ knowledge and 
learning achievements. Per quiz each student was able to 
receive a score of points that depends on accuracy and rapidity 
of answering the formative assessment.

Being the mentor, I revealed the game via a web browser on 
a laptop that was displayed on a large screen via a projector. 

Figure 1: A photograph showing a light microscopic photo of one of the 
structures of the respiratory system uploaded on Kahoot! platform in an 
multiple‑choice question and displayed on screen during online game‑
based formative assessment lab session

Figure 2: A photograph showing an electron microscopic photo of one 
of the structures of the respiratory system uploaded on Kahoot! platform 
in an multiple‑choice question and displayed on screen during online 
game‑based formative assessment lab session

Figure 3: A photograph showing choosing the classic game option on 
Kahoot! platform, indicating that this lab formative assessment is played 
in the form of single mode game to test individual students’ knowledge 
and learning achievements
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Students logged in into the platform using a web-browser, 
entered the game PIN number and their names using their 
mobile phones, and all appeared on the screen [Figure 4]. 
All devices were connected to an internet source. During 
playing Kahoot! formative assessment, music and sounds 
were existing to give the quiz a playful and competitive 
atmosphere.[15]

Each MCQ in the formative assessment was displayed on the 
large screen along with four alternatives in different colors 
with associated graphical symbols. Each one of the students 
gave his/her answer by choosing the color and symbol he/
she considered correspond to the correct answer using his/her 
mobile phone, thus conveying a student response system. After 
each question, a distribution of how all the students answered 
was shown on the screen, thus giving an immediate feedback 
for both students and mentors [Figure 5].

Furthermore interactive discussions were created in the sense 
that students and me as the mentor actively reviewed learning 
concepts after each question in the formative assessment and 
also created self-directed learning environment. After each 
question feedback, a scoreboard of the names of the five top 

Figure 4: A photograph showing Kahoot! lab formative assessment 
game pin number and the students’ names who are engaged in the game 
appearing on the screen while playing the game live

Figure 6: A photograph showing a scoreboard of the names of the five 
top students who responded accurately and the quickest and their scores 
appearing on the screen for all to show

students was shown on the screen [Figure 6]. Accordingly, 
these Kahoot formative assessment lab sessions are considered 
to be an interactive review session. The term interactive review 
session was chosen as a descriptor for Kahoot! sessions because 
the game-based activity was designed around previously 
learned topics and needed deep interactive learning.[3]

At the end of the Kahoot! formative assessment session, the 
students’ names who won the formative assessment game or the 
quiz and their points were shown on the large screen [Figure 7]. 
Finally, participants informed their immediate feedback on 
Kahoot! provided on the platform itself at the end of the 
formative assessment [Figure 8a-c] and Kahoot! provides the 
functionality for the mentor to download the results of the 
formative assessments in an Excel spreadsheet.[15]

Figure 5: A photograph showing scores of each one of four alternatives 
of an multiple‑choice question in the formative assessment, each having 
a specific color with associated graphical symbol, revealing students’ 
responses and immediate feedback as appearing on the screen

Figure 7: A photograph showing the names of the students who won 
the formative assessment game and their points appearing on the screen 
for all to show
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The first YouTube video was prepared by me using PowerPoint 
presentation and Kahoot! platform and was recorded via zoom 
meeting with distant players. It is concerned with “Using 
Kahoot Platform in Education as a Game Based Learning 
Tool.”

The Second YouTube video was prepared by me using Kahoot! 
platform and recorded via zoom meeting with distant players. 
It is concerned with “Different Methods of Using Kahoot 
Platform Live in Learning Sessions.”

results

Results of identifying the suitability of application of 
Kahoot! game‑based learning platform, in lab sessions 
of histology and cell biology
The results of the current study revealed that online 
game-based formative assessments using Kahoot! platform 
can be successfully applied in histology and cell biology lab 
learning sessions because of the uploaded light and electron 
microscopic photos that were revealed in great resolution in 
this platform as shown in Figures 1 and 2. Kahoot! platform 
is suitable for this very visual and challenging subject also 
because this platform enables users to upload images either 
from their own device or from the web. Moreover, the uploaded 
photos can be either used in the question itself, or it can be one 
of the answer options.

Results of students’ engagement
As regards participants’ engagement of the current study, 
the number of engaged students in Kahoot! lab formative 
assessment versus the number of students who attended each 
histology and cell biology lab session of respiratory system 
module were calculated and shown in Table 1.

In Table 1, the number of students who attended the histology 
and cell biology lab sessions of the respiratory system 
module is not equal in the six groups. The difference in the 
number of students’ attendance was because some students 
prefer attending lab sessions that were scheduled more 
earlier in the timetable than others that are scheduled at the 
end of the day.

As regards the number of engaged students in Kahoot! lab 
formative assessment versus the number of students who 
attended each of the six histology and cell biology lab sessions 
of the Respiratory system module, 4 of the 6 lab groups showed 
that all students who attended the lab sessions were engaged in 
Kahoot! formative assessments, so the students’ engagement 
was 100% in these 4 lab sessions. However, only one student 
in each of the remaining two lab groups could not engage 
in applying their name in Kahoot! platform because their 
phones are out of charge as the timing of these two labs were 
performed in a late timing at the end of the day. Surprisingly, 
these students were motivated to answer the quiz by following 
the questions displayed on the screen and they were actively 
engaged in the discussion that was held after each question 
during playing the formative assessment.

Participants’ engagement of the current study was evaluated 
by calculating the number of engaged students in Kahoot! 
game-based lab formative assessment versus the number of 
students who attended each histology and cell biology lab 
session of respiratory system module.

Moreover, participants’ satisfaction in Kahoot! game-based 
formative assessments in lab sessions of the current study was 
evaluated both immediately as being collected on Kahoot! 
platform at the end of lab formative assessments [Figure 8a-c] 
and later by an online questionnaire that was applied on 
Google Forms whose link was sent to participants via E-mail. 
The questionnaire included 5 items that were measured on a 
5-point Likert scale, with 1 indicating “strongly disagree” 
and 5 indicating “strongly agree” with overall satisfaction 
ranging between 5 (least satisfaction) and 25 (maximum 
satisfaction).[8]

The questionnaire items were:
1. Kahoot makes me remember the knowledge better 

compared to traditional lab sessions
2. Kahoot helps me concentrate more during the session 

than traditional lab sessions
3. Kahoot makes learning the structure in the photos easy 

and quick
4. All photos (LM and EM) showed on Kahoot were clear 

and focused
5. I wish Kahoot to be used in all lectures and labs.

Methods of demonstrating the use and application of 
game-based Kahoot! platform technology in any learning 
session was done by performing two YouTube videos that 
were recorded during the current COVID-19 pandemic via 
zoom meetings by me with distant players. Finally, the two 
videos were uploaded on ASU-MENA-FRI Health Professions 
Education Channel to demonstrate, elaborate, and spread the 
idea of using Kahoot! Platform in education particularly in 
COVID-19 lockdown of Corona virus pandemic.

Figure 8: (a‑c) Photographs showing the immediate students’ feedback 
on Kahoot! platform regarding fun assessment, learning, recommendation, 
and feelings in using Kahoot! that was collected at the end of lab formative 
assessments in 3 different lab sessions

a b

c
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Results of students’ satisfaction
Results of students’ satisfaction as assessed by students’ 
feedback collected immediately on Kahoot! platform at 
the end of lab formative assessments
As shown in Figure 8a-c, the students’ feedback on Kahoot! 
platform that was collected immediately at the end of lab 
formative assessments in the current study revealed the 
following:
1. The mean overall students’ fun assessment of Kahoot! 

game was rated a score of 4.65 out of 5
2. The vast majority of the students stated that they had 

learnt by Kahoot!
3. The vast majority of the students recommended the way 

of learning using Kahoot!
4. Most of students feel positive towards Kahoot!

Results of students’ satisfaction as assessed by the 
online questionnaire
As regards participants’ satisfaction of the current study, the 
students’ satisfaction questionnaire in Kahoot! lab formative 
assessments revealed that the mean overall Kahoot! satisfaction 
score of the 5 items (5-point Likert scale) was 24.25 (ranging 
between agree and strongly agree). Moreover, the satisfaction 
score of each item of the 5 items in the students’ satisfaction 
questionnaire revealed mean in the range between 4 and 
5 (ranging between agree and strongly agree) as shown in 
Table 2. Table 2 also showed the number and the percentage 
of students who responded in each of the 5 possible choices 
of each item, with 1 indicating “strongly disagree” and 5 
indicating “strongly agree” with each item satisfaction ranging 
between 1 (least satisfaction) and 5 (maximum satisfaction).

Table 1: The number of engaged students in Kahoot! lab formative assessment versus the number of students who 
attended each Histology and Cell Biology lab session of Respiratory system module

Number of engaged 
students in Kahoot! lab 
formative assessment 
as recorded in Kahoot 

platform results excel sheet

Number of students who 
attended lab learning 
session as counted by 
mentor and revealed in 

students attendance sheet

Number of engaged students in Kahoot! lab formative 
assessment versus the number of students who attended 
the lab session

Lab session 
of Group 1

27 27 27 out of 27 (all students who attended lab session of Group 1 
were engaged in Kahoot! formative assessment)

Lab session 
of Group 2

23 23 23 out of 23 (all students who attended lab session of Group 2 
were engaged in Kahoot! formative assessment)

Lab session 
of Group 3

22 22 22 out of 22 (all students who attended lab session of Group 3 
were engaged in Kahoot! formative assessment)

Lab session 
of Group 4

18 19 18 out of 19 (only one student who attended lab session of 
Group 4 was not engaged in Kahoot! formative assessment 
because the phone of this student was out of charge)

Lab session 
of Group 5

14 15 14 out of 15 (only one student who attended lab session of  
Group 5 was not engaged in Kahoot! formative assessment 
because the phone of this student was out of charge)

Lab session 
of Group 6

30 30 30 out of 30 (all students who attended lab session of Group 6 
were engaged in Kahoot! formative assessment)

Table 2: The mean satisfaction score of each item of the 5 items in the students’ online satisfaction questionnaire and 
also the number and the percentage of students who responded in each of the 5 possible choices of each item, with 1 
indicating “strongly disagree” and 5 indicating “strongly agree,” with each item satisfaction ranging between 1 (least 
satisfaction) and 5 (maximum satisfaction)

Items n (%) Mean score 
of each itemStrongly disagree Disagree Neutral Agree Strongly agree

Kahoot makes me remember the knowledge 
better compared to traditional lab sessions

0 0 1 (1.5) 9 (13.4) 57 (85.1) 4.84

Kahoot helps me concentrate more during the 
session than traditional lab sessions

0 0 1 (1.5) 13 (19.4) 53 (79.1) 4.78

Kahoot makes learning the structure in the 
photos easy and quick

0 0 0 10 (14.9) 57 (85.1) 4.85

All photos (LM and EM) showed on Kahoot 
were clear and focused

0 0 1 (1.5) 5 (7.5) 61 (91) 4.9

I wish Kahoot to be used in all lectures and labs 0 1 (1.5) 0 4 (6) 62 (92.5) 4.9
Total answers=335 0 1 3 41 290
Mean score of all items 24.25 (ranging between agree and strongly agree)
n: Number of participants, Strongly disagree: 1, Disagree: 2, Neutral: 3, Agree: 4, Strongly agree: 5
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The results of students’ satisfaction online questionnaire 
are interesting as they coincide with all the findings of the 
immediate feedback collected on Kahoot! platform and the 
observed students’ attitude and reactions towards application 
of Kahoot! in learning sessions.

Results of the two YouTube videos that demonstrated 
methods of how to use and apply Kahoot! Game‑based 
learning platform particularly during the COVID‑19 
pandemic in any learning session
It was noticed that the two YouTube videos were successfully 
distributed as they recorded hundreds of viewers in a relatively 
short time. These videos are:
A. YouTube Video 1 that is demonstrating “Using Kahoot! 

Platform in Education as a Game Based Learning Tool” 
link is: https://youtu.be/dhk3Ct6rZCQ

 This video displayed the following objectives:
1. What Is Kahoot! Platform? And Why Using Kahoot! 

Platform in Education?
2. How to Create a Kahoot! Account?
3. How to Create a Kahoot! Game?
4. What Are Instructions for Students Before Playing a 

Kahoot! Game?
5. How Can You Play Kahoot! Live in Learning 

Sessions?
 This video showed Kahoot! platform and its importance 

in education. It demonstrated steps of creating a Kahoot! 
account and game. It also demonstrated instructions for 
students before playing a Kahoot! game together with 
steps of how can Kahoot! be played live in learning 
sessions.

 In fact, this video is ideal in demonstrating how virtual 
learning sessions can be applied for distance learning as 
in the current situation of COVID-19 pandemic.

B. YouTube Video 2 that is demonstrating “Different 
Methods of Using Kahoot! Platform Live in Learning 
Sessions” link is: https://youtu.be/EiGIb7pBHhk

 This video displayed the following objectives:
1. When Can You Play Kahoot! Live in Any Learning 

Session?
2. Where and Which Type of Kahoot! Learning Games 

Can Be Played Live in Learning Sessions?
3. How Can Kahoot! Learning Games Be Played Live 

in Learning Sessions?

This video showed that Kahoot! learning games can be played 
live anytime, in any learning sessions, either face to face in 
any educational hall or virtual for distance learning as in the 
current situation of the COVID-19 pandemic, via any video 
conferencing tool with screen sharing capability (e.g., Zoom, 
Skype, WebEx, Google Hangouts Meet, others,) in which you 
as a mentor has to share your screen with your students so they 
can join and play the game.

In fact, this video is an amazing one as it also demonstrates 
that the whole learning session can be prepared using Kahoot! 
platform only, no PowerPoint presentation to show that a 

complete live learning session with its knowledge together 
with its assessment can be done using Kahoot! platform 
only. Accordingly, Kahoot! platform can be used not only 
for formative assessments, but also for interactive teaching 
of various learning sessions with students’ response system 
giving immediate feedback for both mentors and students 
about learning achievement.

dIscussIon

In the current study, Kahoot! game-based formative assessments 
were applied for the first time in EMP Faculty of Medicine 
Ain Shams University in Histology and Cell Biology lab 
learning sessions of the Respiratory system module after being 
successfully applied in Histology and Cell Biology lectures 
for the same participants. Kahoot! formative assessments were 
found to greatly improve students’ enjoyment, engagement, 
motivation, and satisfaction towards application of formative 
assessments at the end of Histology and Cell Biology lectures 
and in attending the lectures themselves. The effects of Kahoot! 
game-based formative assessments in Histology and Cell 
Biology lectures on engagement and satisfaction was studied 
in a previous study whose abstract was submitted to Global 
Forum for Higher Education and Scientific Research Medical 
Education Summit 2020 and was provisionally  accepted to be 
presented as a poster presentation.

Based on the participants’ enthusiasm towards Kahoot! 
game-based formative assessments, and their engagement, 
enjoyment, motivation, and satisfaction in Kahoot! game-based 
formative assessments in lectures, I decided to apply Kahoot! 
game-based formative assessments in Histology and Cell 
Biology labs, because fortunately LM and EM photos of the 
Histology and Cell Biology Respiratory system module course 
can be uploaded on Kahoot! platform in a great resolution, 
accordingly it can be a successful gamification tool for 
Histology and Cell Biology lab formative assessments. The 
possibility of uploading images in Kahoot! platform that were 
displayed in high quality with great graphical resolution is 
considered a great advantage of this game-based platform to 
be used as a formative assessment tool as compared to other 
formative assessment online tools.[3,16]

In the current study, Kahoot! game-based formative 
assessments were applied in the last 10 min of Histology and 
Cell Biology lab learning sessions aiming to review mentioned 
knowledge and assess learning of the session in an interactive 
way rather than the noninteractive traditional lab sessions that 
were non motivating, and don’t provide any feedback. The 
application of Kahoot! game-based formative assessment as 
an interactive review session at the end of the learning sessions 
was partially as an attempt to prevent any negative influence 
to the learning sessions if students rejected the game-based 
formative assessment by Kahoot! platform, and partially based 
on an author’s description of review sessions who mentioned 
that the review sessions are aimed to help students learn and 
prepare for upcoming exams particularly if these review 



Kalleny: Kahoot! Game‑based formative assessments in various live learning sessions

Journal of Microscopy and Ultrastructure ¦ Volume 8 ¦ Issue 4 ¦ October‑December 2020182

sessions were incorporated by active and cooperative learning 
approaches.[26] In agreement, Kahoot! game-based formative 
assessments applied at the end of lab learning sessions in the 
current study were very interactive in the sense that students 
and me as being their mentor actively discussed concepts 
after each of the 4 displayed MCQs and also at the end of 
the formative assessment session aiming to fill any missing 
gap of information, ensure proper understanding and correct 
any misunderstanding of knowledge and review all learning 
outcomes.

Some authors identified that the questioning and answering 
is the most common form of interaction between students 
and lecturer and it created a Classroom Response System 
improving interactive discussion in the classroom and 
providing instant feedback to the teacher and students. They 
also noticed that the use of classroom response systems helped 
to promote students’ class participation and enabled them 
to assess their understanding.[27] In accordance, a classroom 
response systems, also known as interactive response system, 
student response system, personal response system, or audience 
response system, is intended to increase students’ learning, 
confidence, attendance, interaction in class and the lecturer’s 
ability to respond to students’ misconceptions.[28] Moreover, 
the student response system and the immediate feedback made 
students more likely engage in learning sessions and get more 
understanding of their subjects.[7,29]

In the current study, Kahoot! platform provided immediate 
accurate feedback for both mentor and students. As for mentor, 
amazingly, these formative assessment sessions that were 
associated with interactive discussions have illuminated the 
strengths and weaknesses of my own teaching. These sessions 
also informed me about students’ problems in learning rather 
than the noninteractive traditional lab sessions. Moreover, 
the immediate feedback after each question gave me an idea 
about what was not properly learnt or misunderstood during 
the learning sessions; accordingly, I can improve my teaching 
strategies to be suited for all students. This agrees with other 
authors who reported that the provided students’ immediate 
feedback allowed mentors for early identification of areas for 
improvement and implementation of approaches to promote 
more effective education, teaching and learning.[7]

As for students, the current study exhibited successful Student 
Response System integrated with the provided immediate 
feedback. All students were provided with the correct answer 
of each question as shown immediately on the screen, so 
each student could evaluate himself/herself without being 
embarrassed if he got the answer wrong. On the other hand, 
the top-five students’ names and score points who answer 
the question correctly and quickly appear on the screen, 
thus students get more motivated to engage in the formative 
assessment and compete against each other in a safe fun 
learning environment aiming to be one of the top-five scorers 
in order to see his/her name displayed on the screen for all 
to show. Thus, the immediate feedback incorporated in the 

interactive learning sessions in the current study prevented 
students’ isolation and created safe fun self-directed active 
deep learning environment that was encouraging for all 
students to engage and collaborate in the interactive discussion 
during the formative assessment, and in learning in general. In 
accordance, some authors reported that Kahoot! game-based 
formative assessments created safe learning environment 
by avoiding some challenges in implementing a social 
constructivist learning activity, such as students’ inadequate 
knowledge and their embarrassment in exposing one’s 
inadequate understanding to peers, which are limiting factors 
for students’ participation in answering the assessments and 
in learning engagement.[30]

The advantages of interactive sessions for mentors and students 
revealed that students can independently evaluate themselves 
regarding their strength and weak points and the teacher can 
evaluate the depth and/or lack of their knowledge. Added 
to that, active review sessions made students concentrate 
on the knowledge, better prepared for problem solving and 
develop the thinking skills required for the exam.[26] Great 
evidence proposed that student-focused methods improve 
learning and academic performance compared with traditional 
teacher-centered approaches.[31] In accordance, the current 
study revealed that, as compared to traditional lab sessions, the 
students-mentor interaction created during Kahoot! formative 
assessments when applied in Histology and Cell Biology lab 
sessions presented an important component of learning and 
is considered a key to success in students’ engagement and 
satisfaction towards the application of Kahoot! game-based 
formative assessments.

Regarding students’ engagement, as shown in Table 1, the 
current study revealed that in 4 of the 6 lab groups, Kahoot! 
game-based formative assessment students’ engagement 
measured 100%, in which the number of engaged students 
in Kahoot! lab formative assessment is equal to the number 
of students who attended each of these 4 Histology and Cell 
Biology lab sessions of the Respiratory system module, thus 
all students who attended these 4 lab sessions were engaged in 
Kahoot! formative assessment. However, in the remaining two 
lab sessions, only one student in each of these two lab groups 
could not engage because their phones are out of charge as the 
timing of these two labs were performed in a late timing at the 
end of the day. Fortunately, these two students who were unable 
to charge their phones and engage by their mobile phones in 
the assessment, they followed the questions displayed on the 
screen and actively engaged in the interactive discussion of 
the answers of each question displayed in Kahoot! game-based 
formative assessment. Accordingly, it was noticed that all 
students were motivated to engage in this lab game-based 
activity. Thus, Kahoot! formative assessment game-based 
interactive sessions are beneficial in education as they are 
successful in performing full engagement of all students and 
preventing separation of any student who attended the lab 
session even if he/she could not join the game by entering 
his/her name, amazingly, these students were successful in 
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joining the assessment, participating in the active discussion 
and assessing their learning achievement. In agreements, other 
studies showed that use of classroom response systems and 
student–mentor interaction increased students’ enthusiasm, 
attendance, attention, and in-class participation.[32-34] Moreover, 
another study revealed that engaging students in the interactive 
discussion revealed many advantages in making them 
responsible for summarizing, integrating, or synthesizing the 
information.[26]

Regarding the current study, these interactive Kahoot! 
game-based formative assessment lab sessions compared with 
traditional lab sessions were not only engaging, but also still 
having several other advantages regarding students’ satisfaction 
as verified by the results of both the students’ feedback on 
Kahoot! platform as shown in Figure 8a-c that was collected 
immediately at the end of lab formative assessments and the 
results of the online students’ satisfaction questionnaire as 
revealed in Table 2 of the present study. The students’ feedback 
that was collected on Kahoot! platform immediately at the end 
of lab formative assessments in the current study revealed that 
the vast majority of the students had learnt by Kahoot!, and 
recommended the way of learning Histology and Cell Biology 
using Kahoot!. Amazingly these findings coincided with the 
students’ online satisfaction questionnaire items concerning 
Kahoot! lab formative assessment effects on learning as 
compared to the traditional lab learning sessions, which are: 
“Kahoot makes me remember the knowledge better compared 
to traditional lab sessions” and “Kahoot helps me concentrate 
more during the session than traditional lab sessions,” these 
items showed mean students’ satisfaction score of 4.84 and 
4.78, respectively (ranging between agree and strongly agree), 
denoting that the students definitely preferred Kahoot! 
game-based formative assessments in their lab learning sessions 
rather than traditional lab sessions. Gamification or game-based 
learning builds students’ full attention and fosters knowledge 
retention due to its “play nature.”[8]

A serious game is an engaging interactive computer application 
that supplies the user with skills, knowledge, or useful attitudes. 
It has a challenging goal incorporating scoring mechanism 
and is fun to play.[35] In agreement, in the current study most 
probably students preferred learning by these game-based 
sessions because of the fun competition between them 
while playing the formative assessment. Also, the created 
interactivity between them and between them and the mentor 
during the discussion of answers of each question ensured 
proper understanding of each question before shifting to the 
other. Most of students feel positive towards the use of Kahoot! 
and the mean overall students’ fun assessment of Kahoot! game 
rated 4.65 out of 5 as indicated in the students’ feedback on 
Kahoot! platform, that was collected immediately at the end 
of lab formative assessments. All these findings of the current 
study are specifically interesting as Kahoot! games aimed for 
engaging and satisfying students by its competitive interactive 
response system in a fun safe social context. Similarly, other 
studies based on students’ feedback on Kahoot! platform 

revealed that most of the students considered Kahoot! activity 
fun and they felt positive during its use. Students judged that 
they had learned via Kahoot! and they recommended it to be 
used in learning.[14,36] Having fun with others while playing an 
educational Kahoot! game is enjoyable and not stressful and 
goes beyond the traditional way of learning and it also enables 
students to practice and revise the knowledge.[14] Added to 
that another study revealed that their students mentioned that 
the elements of fun and play are benefits of the Classroom 
Response Systems that made their lectures more interesting.[27]

Interactive review sessions help students call attention to the 
learning processes and was associated with better achievements 
in their learning goals. Moreover, these sessions also reduced 
the pretest anxiety that often be associated with high-stakes 
exams.[26] Added to that in a recent study, the students reported 
that Kahoot! exercises set a more relaxed environment for 
discussions by creating an atmosphere of trust, without any 
judgment. Students also reported that Kahoot! gamification 
made them enjoyed themselves more and were willing 
to learn Histology classes.[16] In accordance, the current 
study students’ satisfaction questionnaire item concerning 
“Kahoot makes learning the structure in the photos easy and 
quick” revealed mean students’ satisfaction score of 4.85 
(ranging between agree and strongly agree), denoted that 
Kahoot! game-based formative assessments could improve 
learning students’ outcomes more than traditional lab sessions. 
Also, this agreed with the mean students’ satisfaction score 
that revealed 4.9 (ranging between agree and strongly agree) 
of the item “All photos (LM and EM) showed on Kahoot were 
clear and focused.” In fact, one of the main great advantages 
that made Kahoot! appropriate for learning Histology and 
Cell Biology in the current study was the display of light and 
electron microscopic photomicrography in high resolution in 
this platform. Thus, students could easily and quickly identify 
the structure of the cells, tissues, and organs of the body from 
images that were projected in Kahoot! platform. In agreement, 
other studies revealed that the display of high-quality images 
with great graphical resolution is a major advantage of 
web-based learning platforms in learning Histology.[3,16]

Similarly, the current study revealed that the students prefer 
using Kahoot! platform as a game-based formative assessment 
tool in Histology labs and even in all various learning sessions. 
This was indicated by the mean students’ satisfaction score 
measuring 4.9 (ranging between agree and strongly agree) 
regarding the last item in the questionnaire about “I wish 
Kahoot to be used in all lectures and labs,” which in fact 
indicates that the use of technology in the form of gamification 
using Kahoot! platform as a game-based formative assessment 
tool in learning sessions is very successful and could achieve 
promising education. The present study can be supported by 
other study, which indicated that students perceived that the use 
of innovative technology in education significantly influenced 
their motivation towards learning the concepts of Histology, also 
had a positive impact on the students’ attention and satisfaction 
in learning compared to traditional microscope-based studies. 
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Learning the fundamentals of histology may benefit from a 
shift from educator-focused/traditional learning session to 
technology directed, student-oriented education.[37] Added 
to that a more recent study showed that the overall student 
learning performance for the gamification in Histology was 
rather high.[16]

The present study students’ satisfaction and engagement agreed 
with other study which indicated that the students found Kahoot! 
to be beneficial in terms of reinforcing and fostering their 
learning of both theoretical and practical aspects. The later study 
also indicated that Kahoot! induced students’ motivation as well 
as engagement in the learning process.[8] In agreement, it was 
noticed that the gamified formative assessments via using the 
advanced technology of Kahoot! platform induced a beneficial 
student response system and enhanced students’ enjoyment, 
engagement, motivation, and concentration in learning.[15]

The utilization of emerging game-based technology of Kahoot! 
as a formative assessment tool investigated in another study in 
Histology and Cell Biology lectures and in the current study in 
Histology and Cell Biology labs Respiratory system module 
course, both acknowledged a way to improve learning in 
Histology and Cell Biology. As compared to traditional learning 
sessions, Kahoot! better presented, reviewed the learning 
material in an interactive fun competitive and stimulating 
manner, enhanced students’ engagement, and satisfaction by 
making the learning sessions more informative, yet retaining 
the student-directed response system together with providing 
immediate accurate feedback for both mentors and students. 
Thus, as technology is being progressively integrated as a 
part of teaching in view of improving students’ engagement, 
motivation and satisfaction in the learning process, thus 
innovative changes have become a critical part of education 
particularly in complete lockdown as in the current situation 
of COVID-19 pandemic. Accordingly, it is preferred to use the 
new technology of Kahoot! platform as a game-based learning 
tool in educational activities.

Added to that the performed YouTube videos that aimed to 
demonstrate, elaborate, and spread the idea of using Kahoot! 
platform in education particularly in the COVID-19 lockdown, 
is in fact a very beneficial and successful tool for presenting 
and distributing the idea to many different people in any place 
using any device to encourage and educate them the use and 
implementation of Kahoot! platform in education even if they 
teach any subject to any age, and even if they spoke different 
languages, since the visualization of the method in a video can 
benefit them. These videos recorded hundreds of viewers in 
a relatively short time. In agreement, the use of video-based 
lectures are one of the valuable tools in online learning that 
offers many advantages and can overcome the numerous 
obstacles that can challenge classic educational activities.[38]

Moreover, in accordance to the idea and the results presented 
in the current study together with the YouTube videos links 
included in the present study regarding the use of Kahoot! 
game-based technology live in any learning sessions either 

face to face or virtual for distance learning, a systematic review 
regarding the application of digital serious games for medical 
education revealed that the application of these games for 
education of medical professionals form an innovative approach 
to the education of medical professionals and its application is 
increasing. Interactive learning by means of serious games played 
on platforms by personal computers or smartphones can apply 
multi modal interactive content in any virtual environment and 
can be applied to train both technical and non-technical skills.[9] 
In addition, a recent study identified that using technology-based 
tools, such as Kahoot! enhances formative assessment and 
subsequently, improves students’ learning. Kahoot! helps in 
providing individualized learning and feedback which, in turn, 
leads to engaging students in an effective interactive learning 
environment and makes the educational formative assessment 
activity informative, interesting with fun.[6]

conclusIon and recoMMendatIons 
Based on the current study results, findings, and the YouTube 
videos, it is concluded that Kahoot! platform proved to be a 
perfect formative assessment tool in learning Histology and 
Cell Biology revealing many advantages. Kahoot! can display 
high-resolution LM and EM photos, facilitates fun interactive 
informed discussions between students and mentors, allows 
accurate immediate feedback. Kahoot! succeeded in inducing 
students’ engagement, motivation, and satisfaction in formative 
assessments as well as in learning sessions. Kahoot! platform 
can be used not only for formative assessments, but also for 
learning various sessions by interactive teaching enabling 
students’ responses system and giving immediate feedback 
for both mentors and students about learning achievement.

As Kahoot! formative assessments are beneficial in integrating 
assessment with teaching, accordingly, this study recommends 
educators to integrate Kahoot! game-based technology in 
learning to engage their students, assess understanding and 
correct misconceptions; and to improve students’ learning 
aiming to achieve promising education.

Limitations
The only limitations of the use of Kahoot! game-based 
technology are shortage of internet coverage or connection 
and/or lack of charge of electronic devices.

Future work
Although gamification seemed to be effective in learning 
Histology and Cell Biology, this belief must be generalized 
to other subjects with further research.

Also, empirical research to investigate the effectiveness 
of using Kahoot! game-based technology as a formative 
assessment tool on students’ learning achievements and 
performance should be done.
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