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ABSTRACT 

There is an agitation from teacher educators and experts that the traditional lecture-based method is no longer 
appropriate in teaching Information and Communication Technology (ICT) courses. Though, the government 
through its policies and reforms introduced ICT courses to schools and colleges to boost students’ ICT knowledge 
and skills for economic and national development. Studies from across all parts of the world show that using the 
traditional lecture-based method in teaching the ICT courses had affected students’ academic achievement and 
engagement. Scholars suggested using technologies and student-centered learning approaches to improve 
students’ achievement and engagement, particularly in the ICT courses. Flipped classroom model is one of the 
teaching and learning pedagogies that can overcome the limitations of the traditional lecture-based method. Few 
studies have investigated the effect of flipping classroom model for the students taking ICT courses. Hence, this 
paper presents a modified flipped classroom model to improve students’ achievement and learning engagement. 
The modified flipped classroom model comprises of social constructivist learning theory, bloom taxonomy, 
cooperative learning model, and study-quiz-question (SQQ) learning strategy. 

Keywords: ICT knowledge, flipped classroom model, cooperative learning model, bloom taxonomy, social 
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INTRODUCTION 

For more than decades, the traditional lecture-based method has 

been used in most universities, colleges, and schools to impart 

knowledge and experiences. These institutions are being challenged by 

the modern days’ needs to improve student’s ICT knowledge and 

learning engagement. To accomplish this goal, Nigerian government 

introduced and made computer and ICT courses mandatory at various 

levels of education to expose students to several ICT tools and 

applications. For this study, ICT knowledge refers to the student’s 

ability to use the Internet, computer database, word processing, 

Microsoft Excel, and presentation softwires for creating, managing, and 

storing information. ICT knowledge reduces digital illiteracy within 

society (Kaarakainen et al., 2018). It allows students to access learning 

materials online and collaborate with their colleagues, teachers, and 

experts to attain a certain level of knowledge (Kaware & Sunil, 2015). 

In Africa, especially Nigeria, most of the students found to have limited 

ICT knowledge due to some factors such as inadequate resources, 

financial issues, and lack of appropriate teaching pedagogies (Omotayo 

et al., 2020). The choice of teaching method had always influenced the 

students’ engagement and learning outcomes (Roorda et al., 2011).  

Now a day, teachers are being looking for the appropriate methods 

to fully engage the students with content in and outside the classroom 

(Stronge, 2018). Engagement is a student’s active involvement in a 

learning activity. It is a critical element for boosting students’ academic 

progress and promoting active learning (O’Donnell et al., 2011). 

Students’ engagement represents the range of actions they take to 

progress from not knowing, not understanding, not having skill, and 

not achieving to knowing, understanding, having skill, and achieving 

(Reeve, 2013). 

Student’s engagement during pre-class activities and in-class 

activities plays a significant role in achieving high learning outcomes in 

the flipped classroom model. Though engagement is one of the critical 

factors that enhance learning achievement (Jang et al., 2012). Studies 

reported that the level of student’s engagement during the 

ICT/computer course lectures in Nigerian universities was low (Samuel 

et al., 2019; Zakana & Esther, 2019). Study reported that using the 

traditional lecture-based method was among the causes of students’ low 

engagement in Nigeria (Adedoja, 2016). 

Under this circumstance, the teaching of ICT courses needs to 

change from a traditional-lecture-based approach to a technology 

based-approach and student-centred learning approach. One such 
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approach is flipped classroom teaching approach. This article describes 

the effect of the modified flipped classroom model on students’ 

achievement and engagement. The modified flipped classroom is 

supported by the cooperative learning model, constructivist theory, 

bloom’s taxonomy, and study-quiz-question (SQQ) learning strategy. 

BACKGROUND OF THE STUDY 

ICT knowledge is an essential requirement for every student to 

work independently, access information, and collaborate with experts 

to ascertain some levels of education (Kaarakainen et al., 2018). At the 

university level, the ICT topics include computer database, Internet 

skills, Microsoft offices, information security, information networking, 

image processing, and social networking. Disappointingly, in Nigeria 

these contents are all taught using the traditional lecture-based method. 

Hence, may be the reason for the students’ limited ICT knowledge and 

less engagement. Some ICT topics require a technology-based teaching 

approach and a student-centred learning approach (Wen et al., 2017). 

Modern teaching models need to be employed to achieve optimal 

learning outcomes and maximum engagement (Willingham et al., 

2015). Research shows that majority of the teachers are rigid to 

transform their teaching strategies from traditional lecture-based 

methods to modern teaching methods (Alrahlah, 2016). The modern 

teaching methods are those that are central to successful learning. These 

include but not limited to blended learning, flipped, or inverted 

classroom models, problem-based learning, project-based learning, 

discovery method, and cooperative learning.   

Flipped or inverted classroom model is one of the modern teaching 

and learning models that combines student-centred learning approach 

with synchronous e-learning, asynchronous e-learning, or a mixture. 

Interestingly, in the flipped or inverted classroom, the instructors guide 

and facilitate the learning process, while the students are responsible for 

their learning activities and must oversee their own learning pace (Lai 

& Hwang, 2016). The flipped classroom model utilizes pre-class time (at 

home) and in-class time (Bishop & Verleger, 2013; Missildine et al., 

2013). The model possesses the ability to allow students to manage their 

learning activities, decide when, where, and how to learn when given 

learning materials (Xu & Shi, 2018). Though flipped classroom model 

offered many positive learning outcomes, researchers argued that more 

innovations need to be integrated into the model to overcome its 

limitations and challenges (Lin et al., 2019). 

Flipped Classroom Model 

Today, the concept of flipped classroom model has been adapted 

and implemented in different fields of study (science, social science, 

management, humanities, engineering, and technologies) and at 

universities, colleges, and schools levels (Hao, 2016). Flipped classroom 

model is a popular teaching and learning strategy in which the students 

are exposed to learning materials before the class hour, while in the 

classroom they solve complex problems, discuss, present, and deal with 

everyday life situations (Stone, 2012). In other dimension, a flipped 

classroom is an instructional strategy that allows interactive group-

based learning activities in the classroom and direct computer-based 

individual instruction outside the classroom (Bishop & Verleger, 2013). 

It was reported that flipped classroom model enhanced students’ 

learning achievement (Long et al., 2018; Missildine et al., 2013; 

Zainuddin et al., 2019) and engagement (Jamaludin & Zuraidah, 2014; 

Stone, 2012). The model allows students to access lecture materials in 

advance before class time and offers opportunities for in-depth 

discussion and hands-on practical during class time. 

Despite the advantages of the flipped classroom model, many 

studies reported limitations and challenges associating with the model. 

For instance, students’ disengagement (Lai & Hwang, 2016; Zainuddin 

et al., 2019), low self-regulated learning behaviours (Sun et al., 2017), 

and inadequate time to redesigned lesson plans and courses (Schlairet et 

al., 2014). To date, only few studies (e.g., Heo & Chun, 2016; Lai & 

Hwang, 2016) have conducted studies toward solving these challenges. 

Therefore, this study advocates a modified flipped classroom model to 

overcome the limitations and challenges of a conventional flipped 

classroom model and enhance students’ achievement and engagement. 

Modified Flipped Classroom Model 

Due to the limitations and challenges confronting the conventional 

flipped classroom model, a modified flipped classroom model was 

developed. The challenges include a lack of a designated strategy for 

students to complete their learning activities during pre-class activities 

(Jump, 2013). Students cannot interact with their teachers and peer 

during pre-class activities (Lo et al., 2018). The conventional flipped 

classroom model relies heavenly on the completion of pre-class learning 

activities; inadequate preparation may reduce the effectiveness of the 

flipped classroom model (Samaila et al., 2021). Scholars suggested that 

sophisticated innovations need to be used to overcome the challenges 

(Hsia et al., 2019; Lin et al., 2019; Samaila et al., 2021). In the same vein, 

learning theories should be employed to guide the in-class learning 

activities (Kim et al., 2014). The modified flipped classroom consists of 

three main sections (pre-class, in-class, and post-class). 

Pre-class section 

In the conventional flipped model, students reported having 

challenges during pre-class learning activities such as disengagement, 

unable to watch instructional videos, and feeling reluctant to complete 

their tasks. In the modified flipped classroom model, the study-quiz-

question (SQQ) strategy is developed to engage the students during pre-

class activities. The SQQ strategy is a platform developed using Google 

Form; it allows students to submit their quizzes and ask questions after 

watching the given instructional videos. The strategy has three 

activities that every student can do before the class hour. The three 

activities explain in the following steps: 

Step 1-Study (S): In this step, the instructors upload the 

instructional videos and other learning materials on the learning 

management system (LMS). Students watch the instructional videos 

and study the learning materials before the class hour. For example, in 

an ICT class, an instructor may upload the instructional video of 

Internet skills on the LMS. The students are expected to watch the 

video before class time. 

Step 2-Quiz (Q): The instructor should create questions for the 

quiz from the video and learning materials. Students should access the 

Google Form quiz link through the LMS, thereby completing their pre-

class activities. 

Step 3-Questions (Q): Students ask questions from the 

instructional video and learning materials against the next class. This 

engages the students and helps the instructor to assess where students 

need more explanation. 

The SQQ strategy has similar functions and characteristics with 

watch-summarize-question (WSQ). While instructors used the WSQ 
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strategy to collect students’ feedback manually (Hsia et al., 2019), those 

who used the SQQ strategy collect students’ feedback using the 

technology (Google Form). If this strategy is carefully used, students’ 

engagement during pre-class activities can be enhanced. 

In-class section 

For the in-class learning activities, flexible learning theories are 

needed to attain optimal learning outcomes through peer-to-peer 

discussion. Social interaction between teacher-student or student-

student plays a significant role in constructing new ideas and 

knowledge. Therefore, cooperative learning (think-pair-share - TPS) 

and social constructivist learning were integrated into the modified 

flipped classroom to reinforce the in-class activities. The TPS model has 

three different activities that ought to be done in the classroom. The 

activities are as follow: 

Think (T): For the in-class activities, the first thirty minutes are 

for the students to work individually. For instance, each student should 

use a computer to create PowerPoint presentation slides. 

Pair (P): At this stage, the instructor divides the students into 

groups of four based on homogeneous and heterogeneous. Each group 

should collaborate, work together, and come up with PowerPoint 

presentation slide with background, pictures, videos, animation, and 

transition.  

Share (S): At this stage, students share their experiences in the 

classroom, present how they made their slides, how they inserted the 

videos, pictures, and other features in the slides. 

Post-class section 

There are few activities for the students in the post-class. 

Instructors should facilitate and arrange for the students to make 

group/individual presentations where necessary. The instructor should 

evaluate the lesson by asking questions, encourage students to more 

questions. 

Application of Learning Theories in Modified Flipped 
Classroom Model 

Scholars use learning theories to provide a basis to comprehend 

how students learn; explain how students receive, process, and retain 

information during flipped learning. This section discusses the 

application of cooperative learning theory, bloom’s taxonomy, social 

constructivist learning theory, and study-quiz-question (SQQ) strategy 

in the modified flipped classroom model. 

Cooperative Learning Theory in Modified Flipped Classroom 
Model 

Cooperative learning is a teaching and learning approach that 

allows learners to work together to achieve a common goal (Johnson & 

Johnson, 2002). Cooperative learning theory guides the student to think 

individually towards solving a task, pair with colleagues to solve a task, 

share thoughts with the colleagues and teachers on how to solve a 

problem. Empirical studies indicated that students who had used 

cooperative learning theory were more committed to pursuing their 

goals (Gillies, 2016; Van Ryzin & Roseth, 2019). However, few studies 

integrate cooperative learning theory (TPS) into the flipped classroom 

model to enhance student’s learning achievement and engagement 

(Jian, 2019; Manoj et al., 2019). Therefore, this study explains the 

impact of integrating the TPS approach into the modified flipped 

classroom model.  

The reason for integrating the TPS approach into the modified 

flipped classroom model is to strengthen in-class learning. In the 

modified flipped classroom model, the role of the TPS is to define the 

role of the instructor and students. The instructor’s role is to organize 

the class, facilitate learning, guide the students, and divide them based 

on homogeneous and heterogeneous. The role of students is to carry 

out the task based on the TPS strategy and lead the process of learning. 

Bloom’s Taxonomy in Modified Flipped Classroom Model 

Bloom’s taxonomy has been used as an academic framework that 

assists the teacher to categorize what learners are expected to learn 

during the learning process (Sarawagi, 2013). Modified bloom’s 

taxonomy has six main categories in the cognitive domain. The 

categories were remembering, understanding, applying, analysing, 

evaluating, and creating. Though studies integrated bloom’s taxonomy 

into flipped classroom model in developed countries (Sarawagi, 2013; 

Zainuddin et al., 2018), few or no studies were conducted in West 

African countries. Thus, this study integrates bloom’s taxonomy in the 

modified flipped classroom model to describe and categorize what 

students should do during pre-class, in-class, and post-class sections. 

Bloom’s taxonomy classified the learning process into lower levels 

(remembering and understanding) and higher levels (applying, 

analysing, evaluating, and creating) (Sarawagi, 2013). Zainuddin et al. 

(2018) argued that taxonomy and flipped classroom model have similar 

ideology as both agreed that lower levels of learning should occur before 

class hour while higher levels of learning take place in the classroom 

under the supervision of the instructors. In addition, both agreed that 

transmission of knowledge occurs before going to the class and 

assimilation of knowledge which requires critical thinking happens 

inside the classroom. 

For example, in an ICT class, the topic of “Internet skills” was to be 

taught using a modified flipped classroom model and bloom’s 

taxonomy. In the pre-class section, the students should be guided to 

have basic knowledge (e.g., the meaning of the Internet, uses of the 

Internet, and Internet facilities) and let the students understand and 

remember the learning contents (lower level of bloom’s taxonomy). For 

in-side class and post-class activities, the students should be exposed to 

higher levels of learning such as applying, analysing, evaluating, and 

creating (e.g., downloading a picture from a website, editing a PDF file 

online, and sending an email). 

Social Constructivist Learning Theory in Modified Flipped 
Classroom Model 

The social constructivist learning theory believes that students are 

the subject of cognition and the core of teaching. Compared with the 

conventional teaching method, the social constructivist teaching 

method encourages students to participate in the learning process and 

manage their learning pace independently. The theory values the 

opinions of the students and recognizing students as the active 

constructors of knowledge meaning. On the other hand, the theory 

argues that teachers should only facilitate and guide the students to 

construct meaningful knowledge and are not allowed to disseminate 

information or impart knowledge directly to students (Eppard & 

Rochdi, 2017). Unlike in the conventional method of teaching where a 

teacher is the source of information and knowledge, in the social 

constructivist teaching method, the teacher creates a conducive 

learning environment for a student to expand their learning through 

social interaction and cooperative learning (Alzahrani, 2016). 
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Likewise, in a flipped classroom, students are the centre of teaching 

and active constructors of knowledge. Before going to the class, 

students access relevant learning materials through LMS or YouTube 

to have their autonomous construction of knowledge. Both flipped 

classroom model and social constructivist learning theory believed that 

students are the constructors of knowledge, the leader, and the 

controller of their learning process. 

The reason for integrating social constructivist theory into the 

modified flipped classroom model is to back in-class activities with 

theoretical justification. To help instructors understand their roles as 

facilitators, planners, and organizers of the learning process. To spell 

out the role of the students as active participants in the learning process. 

Application of SQQ Strategy in Modified Flipped Classroom 
Model 

The SQQ strategy is one of the strategies that assist students to 

complete their learning activities in the pre-class section of the flipped 

learning model. The learning activities in the SQQ strategy include 

studying learning materials, taking quizzes, and asking questions in the 

pre-class stage. These activities promote students’ engagement and 

ensure students acquire basic knowledge before the class hour. 

Furthermore, the SQQ strategy supports the teachers to understand the 

level of students’ understanding before class time. The completion of 

pre-class activities in the flipped classroom is the key to the successful 

implementation of in-class activities in flipped learning. Therefore, the 

SQQ strategy was introduced in the modified flipped classroom model 

to support pre-class activities and enhance students’ engagement. If 

there is a high level of student’s engagement, the student’s learning 

achievement will be positive. In summary, the SQQ strategy is directly 

influenced students’ engagement by supporting students with a 

platform to complete their learning activities. It is believed that students 

who have high level of engagement will have better learning 

achievement (O’Donnell et al., 2011). 

PROPOSED METHODOLOGY 

A quasi-experimental study is mostly used to examine the 

effectiveness of a specific intervention on student’s academic 

achievement. For example, a researcher wanted to examine the effect of 

a modified flipped classroom model on students’ achievement and 

engagement in ICT course. The students can be divided into two groups 

(A and B). Group A should use a modified flipped classroom model, and 

group B should use the conventional flipped classroom model or 

traditional teaching method. The student’s achievement is measured 

using the ICT achievement test and student engagement is measured 

using an engagement questionnaire. A Pre-test can be administered 

before the intervention and a post-test after the intervention. Analysis 

of variance (ANOVA) can be used to analyse the data where there are 

two groups or three groups with two or more dependent variables. In a 

situation where pre-test serves as covariant, the analysis of covariance 

(ANCOVA) can be used to analyse the data. 

The following is the summary of how the flow of modified flipped 

classroom work: 

1. Initially, before the class time, instructors are expected to create 

and upload instructional videos and other learning materials on 

the LMS of a particular ICT course. Generate SQQ activities 

using Google Form. Students are to log in to the LMS, access 

and study the materials (at home). After that, complete the SQQ 

activities. These are the pre-class activities of both instructors 

and students in the modified flipped classroom model.  

2. After completing the pre-class activities, the next step is in-class 

activities. The instructors should conduct a mini lecture to 

clarify issues and misconceptions that may arise. The instructor 

should share the students into groups of four and guide them 

to learn based on the TPS and social constructivist learning 

approach. The construction of knowledge (applying, analysing, 

evaluating, and creating) occurs in this stage.  

3. After students completed the in-class activities, the instructor 

should encourage the students to share their experience with 

the class members and guide them to make individual/group 

presentations where necessary. In the end, new instructional 

videos and SQQ activities’ links should be uploaded to the LMS. 

CONCLUSIONS 

The flipped classroom model has been widely accepted and applied 

across many disciplines. Compared with the traditional lecture-based 

method, the conventional flipped classroom teaching method 

encourages student-centered learning. Despite the positive impact of 

the conventional flipped classroom model, some of its challenges need 

to be tackled. The challenges are the lack of a designated strategy for 

students to complete their learning activities while at home, students’ 

disengagement, and limited integration of learning theories to support 

in-class activities. The issue of a designated strategy to guide students 

during out-of-class activity has been overcome by developing the SQQ 

strategy. This strategy serves as a guide and platform that support 

students to complete their activities. Teachers and lecturers can adapt 

the strategy to strengthen their pre-class section while implementing 

flipped classroom model. This study argues that the integration of the 

SQQ strategy in the pre-class stage reduces the level of students’ 

disengagement in flipped learning. Cooperative learning theory, bloom 

taxonomy, and social constructivist learning theory can be integrated to 

support in-class activities. Flipped educators are advised to adopt at 

least two of the theory to strengthen their in-class learning activities 
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