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Abstract 
The purpose of this study is to investigate students approach to learning in the flipped mathematics 
class using live interactive technologies. Participants were 345 mathematics I and II students from a 
study University of Technology in the Gauteng province of South Africa. The question posed in this 
study was: How did students approach learning in the interactive mathematics class? In order to 
answer this question mixed method was used. Firstly, to better understand the students’ approaches 
to learning in a live interactive mathematics classes the Approaches and Study Skills Inventory for 
Students (ASSIST Short Version) was employed. Secondly, live interactive teaching in-class were 
conducted using clicker technology to determine whether students engaged with the learning content 
outside the classroom. Finally, students’ summary reports with open-ended questions was used to 
determine students’ perception on the use of flipped learning and interactive teaching in-class. The 
reliability ASSIST Short Version was computed by Cronbach’s alpha, α values ranged between .75 
and .83.  

For the content validity, the results show that the value of KMO = .769 was acceptable while the 
Bartlett’s test of sphericity was also statistically significant (p < 0.001). Construct validity was 
ascertained by computing through AMOS a confirmatory factor analysis (CFA). The results show that 
the The Chi square (χ2) was statistically significant [χ2 = 210.94, df = 132, p < .0001]. Here the 
goodness of fit statistics was: TLI = .948, the CFI = .947, and the RMSEA = .054. The result showed 
that Strategic Approach was the most dominant among the participants and there was a correlation 
between strategic and deep approach. Live interactive teaching as well as the flipped learning were 
effective in promoting deep and strategic approach to learning among students. It is important to take 
into cognisance that if lecturers wish to ensure that teaching will be engaging and satisfying, they need 
to think carefully about integrating interactive technologies in their teaching. 

Keywords: Live interactive teaching, interactive technologies, students’ approaches to learning, 
mathematics, higher education. 

1 INTRODUCTION 
In this study the challenges that were encountered in the mathematics course were the lack of 
understanding student approach to learning, lack of student participation and interaction; lack of 
immediate feedback on student learning throughout the lesson; and insufficient time for regular 
formative assessment. This was brought about by the traditional teaching approach that allow the 
transmission of knowledge acquisition through a one-way transmission process from the teacher to 
students, putting the students in a passive learning situation [1]. Students remain passive and 
interaction between them was limited. In this regard, it is pointed out that the traditional teaching 
method tend to be a single one size fit all teaching method which does not cater for all the students 
[2]. However, theory relating to students’ approaches to learning, points out that student learn (in the 
way they do) because of their understanding of a situation and in a way that determines their 
approaches to a task [3]. In this class the emerging and the innovative technologies were integrated in 
the mathematics class to alleviate these challenges. The technology-engagement teaching strategy 
and the he flipped learning approach were also used in the mathematics course. 

Currently the flipped classroom also known as flipped learning is the approach to learning which has 
gain more popularity in higher education  [4]; [5]. In the flipped classroom, the content delivery is 
assigned as homework or pre-classwork in a form of a video or online learning material or lecture 
notes and assignments are completed as classroom activities in-class as well as after-class [6]. 
Students engage with the learning content outside the classroom. In this learning environment, it is 
pointed out that students are better prepared to engage in the interactive and higher-order activities, 
such as critical thinking, problem solving, discussions, and debates in class [4]. Literature revealed 
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that students gain a better understanding of the content before attending class they engaged in 
deeper learning over a focused period of time [4]. 

It is pointed out that research on approaches to learning has been explored among university 
students. The most extensively used frameworks for understanding student learning in higher 
education are the approaches to learning paradigm [7]; [8]. The conception of approaches to learning 
is based on the original research of [8], who identified individual differences in approaches to learning 
based on qualitative analysis of student learning. It is evident from the literature that individual 
differences in how students approach learning exist, such as deep, strategic and surface learning [9]; 
[10]. 

Today polling devices are built on mobile devices and the Internet [11]. Which allow students to 
respond to question in class by using designated smartphone polling apps, or using a mobile device's 
web browser and text messaging. These technologies bring about live interactive teaching and 
learning in-class with meaningful feedback to the lecturer and students [2]. This author indicate that 
one advantage about polling devices is that all activities are ‘live interactive.’ This means that all 
interactions are within the lecture room and both the lecturer and the students use the polling devices 
at the same time. The interactions polling devices enable are important because they allow for 
learning to be more authentic as well as promote deep and active participation and involvement of 
students. 

The paper reports on students approach to learning in the flipped mathematics class using live 
interactive technologies. In order to this. Firstly, In order to better understand the students’ approaches 
to learning in a live interactive mathematics classes the Approaches and Study Skills Inventory for 
Students (ASSIST Short Version) was used. Secondly, live interactive teaching in-class were 
conducted using clicker technology to determine whether students engaged with the learning content 
outside the classroom. Finally students’ summary reports with open-ended questions was used to 
determine students’ perception on the use of flipped learning and interactive teaching in-class. 

2 RELATED WORK 

2.1 Interactive teaching 
Interactive teaching relies greatly on discussions as these encourage the development of students’ 
critical thinking as well as sharing of ideas among themselves [12]. Through discussion and sharing 
students are provided with opportunities to react to ideas, experience and insight, peer learning as 
well as knowledge of the lecturer to generate different ways of thinking and feeling [2]. In the 
interactive teaching, both the lecturer and the students improve their abilities of observing, listening, 
interpersonal and intervention skills [13]; [14]. Examples of interactive learning are brainstorming, 
circle of knowledge; cooperative learning groups, discussion, debate, interviewing, lab groups, panel, 
peer practice, problem solving, role play and tutorial group [13]; [12]. [2] reported that interactive 
classroom technologies assist to promote the interactive learning in class with the ability to provide 
immediate feedback. Also these technologies have the great potential to promote live interaction in-
class. In this regard, the use of interactive classroom technology turns to accommodate the broader 
range of students and offers lecturers a way to meet differing needs. These interactive classroom 
technologies enable interaction which is crucial as these technologies allow learning to be more 
authentic, promote the active participation and involvement of students [15]. It is pointed out that in 
interactive teaching, the focus is on assessing individual knowledge construction through active 
cognitive engagement, higher-level thinking and critical thinking [16]. Research on the benefits of 
using interactive classroom has shown that students become engaged and enjoy using them [5]. 

2.2 Flipped classroom 
There is plethora of evidence of the investigation of flipped classroom in higher education, but 
literature shows that these studies focused on the benefits can be expected from flipping the class [6]; 
[11]; [4] and are running short of a specific account of what features of the flipped classroom yielded 
benefits for learners and lecturers [17]. These authors argued that research is still required on defining 
and building design principles for the flipped classroom. The flipped classroom should be driven by the 
theoretical framework in order to benefit teaching and learning. The Revised Community of Inquiry 
(RCOI) is one of the framework that could be employed in in a flipped classroom. It is argued that in 
RCOI [17] knowledge construction results from the collaborative interaction between active students 
and lectures particularly in the technology enhanced environment. The RCOI emphasises four 
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elements that contribute to a successful learning as well as student-centred environment: Cognitive 
Presence, Social Presence, Teaching Presence, and Learner Presence [17]. Figure 1 Shows the 
RCOI. Cognitive presents is the knowledge construction including critical and creative thinking. 
Students could be provided with challenging task that will require problem solving, creative and critical 
thinking. Social presence is encouraging mutual and community of practice. In this instance, 
encourage discussion among students and lecturers that promote positive and influence interaction 
and unity. Teaching presence is teaching orchestration applicable to the learning environments 
whereby activities such as organising, designing, lead discussion and direct teaching are applied. 
Student presence is driven by self- directed learning that organise thoughts, emotions, motivations, 
behaviours and approaches to learning. 

 
Figure 1: Revised Community of Inquiry Framework. (Adapted from [17]). 

The application of RCOI in the flipped classroom in-class lectures are able to provide immediate 
feedback while students engage in learning activities aiming at higher levels of Bloom's taxonomy [4]. 
Understanding students approach to learning in this study assisted in developing the activities that 
were driven by RCOI 

2.3 Student approaches to learning 
Literature revealed that individual differences in how students approach learning exist, such as deep, 
strategic and surface learning [18]; [9]; [10]. It is pointed out [19] that to understand student learning, 
their aims and strategies, how students adjust their learning tasks and how these influence the quality 
of their learning outcomes lecturers needs to understand student learning in order to obtain high-
quality learning outcomes [8]. It is pointed out that the content, the context and the demands of 
particular learning activities is influenced by student’s choice of approach [20]. It is crucial for 
academics to understand how students approach learning in order to promote more conceptual, 
deeper forms of learning [9]. 

Student who use surface approach to learning aim for routine solution methods without trying to 
understand their original and limitation, they tend to memorise facts and do not fit them into context 
[2].Surface learners have a reproductive conception of learning and are extrinsically motivated mostly 
by the results [21]. In this regard, these students focus on what they were taught and frequently learn 
to remember facts [22]. 

The deep learning approach is about learning the facts in relation to concepts and it includes 
monitoring the development of one’s own understanding [23]; [20]. It is pointed out that the deep 
learning approach students, think critically and deeply to form their own conclusions about course 
material  [21]. 

In the strategic learning approach, students combine aspects of the deep or surface approach. 
Depending on either approach, deep approach or surface approach, this would lead to top 
achievement [24]. In the strategic learning approach the emphasis is to achieve the highest possible 
results by using good time management and organised study methods [25]. It is mentioned that 
students following strategic learning approach are efficient in their learning and they are well 
organised [21]. 

2.4 Educational technologies and students’ approaches 
Several studies have investigated students’ approaches to learning with the incorporation of 
educational technologies [2]. [19]revealed that in blended learning environment students adopted 
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deep and strategic approaches to learning than surface approach. Students using the deep learning 
approach indicated a higher appreciation of ICT integration in a course [10]. These results were also 
similar in the study conducted by [2] with the use of clicker technology. These results from literature 
shows that student who use technology in their learning are likely to follow strategic and deep learning 
approach as compared to surface approach. 

2.5 Student approach to learning and studying measuring instruments 
Various approaches to learning and studying measuring instrument have been developed and 
implement in higher education institutions [21]. These instruments measure what the student usually 
does when approaching a learning situation [22]; [26]. In this study student approach to learning and 
studying was identified by using the Approaches and Study Skills Inventory for Students (ASSIST)-
Short Version with 18 items. Students were categorised according to their preferred approach to 
learning and studying. 

3 METHOD 
The mixed method was used in this study in order to aswer the research questions: How did students 
approach learning in the interactive mathematics class? The ASSIST Short Version was used to better 
understand the students’ approaches to learning in a live interactive mathematics classes. The 
mathematics lecturers in a form of the videos were recorded, lecture notes, furtherreading and other 
website links were uploaded on the LMS with accompaning questions. Live interactive teaching in-
class were conducted using clicker technology to determine whether students engaged with the 
learning content outside the classroom. The students’ summary reports with open-ended questions 
was used to determine students’ perception on the use of flipped learning and interactive teaching in-
class. The qualitative data was analysed using Atlas.ti and quantitative data was analysed using 
SPSS. 

3.1 Participants 
In this study purposeful, convenience and probability sampling were used to select the participants. 
Participants were 345 mathematics I and II students from a study university of technology in the 
Gauteng province of South Africa. These students were registered from the flipped undegraduate 
mathematics I and II course and were were divided into three groups based on the qualification they 
were pursuing. The first group named MI – Group A (n = 105) was made up of students studying 
towards an electrical engineering qualification. The second group, named MII – Group B (n = 49) was 
made up of students studying towards a chemistry qualification. The third group, named MII– Group C 
(n = 191) was made up of students studying towards an electrical engineering and surveying 
qualification. Table 1 shows tha biographical data of the students in all the groups. 

Table 1.  Biographical data of the three study groups. 

 MI – Group A  
(N = 105) 

 MII – Group B  
(N = 49) 

 MII – Group C  
(N = 191) 

  N %  N %  N % 

Gender Female 14 13.3  24 49.0  108 56.5 
 Male 29 27.6  22 44.9  45 23.6 
 Not disclosed 62 59.1  3 6.1  38 19.9 

Age 17 – 19 29 27.6  1 2.0  35 18.3 
 20 – 24 16 15.2  31 63.2  125 65.4 
 25 or more 3 2.9  14 28.6  7 3.6 
 Not disclosed 57 54.3  3 6.1  24 12.6 

Registration 1st time 41 39.0  24 49.0  126 66.0 
 2nd time 5 4.8  8 16.3  29 15.2 
 3rd time or more 2 2.0  4 8.2  20 10.4 
 Not disclosed 57 54.2  13 26.5  16 8.4 
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It is worth pointing out that attending mathematics lectures depended on other courses they students 
were registered for. Nevertheless, the same lecturer taught these groups. The mathematics I syllabus 
included topics  on basic math that involves exponents, functions, wave theory, radiant measure, 
trigonometry and hyperbolic function, matrices, vectors, complex numbers or mensuration, 
differentiation, and integration. The mathematics II syllabus covers Newton-Raphson, Trapezium and 
Simpson, Gauss elimination, differentiation of inverse trigonometric and hyperbolic functions, 
parametric functions, opti-misation and Maclaurin series, integration, partial fractions, chain rule and 
rate of change, di-rect integration and separation of variables. 

3.2 Instruments and Procedure 
Firstly, the ASSIST Short Version was used to collect data. Secondly, data was also collected during 
live interactive teaching using clicker technology. Finally, data were also collected by means of 
students’ summary reports with open-ended questions. 

3.2.1 ASSIST 

The ASSIST – Short Version is an 18 – item inventory comprising three subscales that measure deep, 
strategic and surface approaches [23]; [27]. Students were requested to indicate their choice on 5-
point Likert-type rating scale anchored by 1: Disagree and 5: Agree. The first subscale (deep 
approaches) is about students who want to understand ideas on their own, relating ideas to previous 
knowledge and experience, looking for patterns and underlying principles. For example an item from 
this subscale was “I put a lot of effort into studying because I'm determined to do well”. The second 
subscale (strategic approaches) is about students who are students who are systematic and 
organised, they manage their time cautiously, achieving is their motivational aspect and they pay more 
attention to assessment demands. Example of an item from this subscale is “Before tackling a 
problem or assignment, I first try to work out what lies behind it”. The third subscale (surface 
approaches) is about students who lack purpose, they are not sure what is important in lecturers they 
memorise unrelated facts, they always worry and panic about their work, they have fear of failure and  
they do not think outside the box they focus on the syllabus minimum requirements. Example of an 
item from this subscale was “I often worry about whether I'll ever be able to cope with the work 
properly”. 

3.2.2 Flipped class room and Clicker technology activities 

In this study, the recorded videos were uploaded on the learning management system (LMS) as well 
as on YouTube for students to easily access. The videos covered the mathematics I & II syllabus. The 
focus of the videos was based on the concepts which were a challenge to students. Instead of 
students listening to a lecture on differentiation concept in class for example, students engage or do 
homework to solve the problems on this concept outside the classroom. The learning material on 
differentiation was made available on the LMS in form of lecturer notes, videos and links to other 
resources. This was done in order for the students to study the content before coming to class. In-
class, technology-engagement teaching strategy using clicker technology was used. It was used 
because of its powerful, beneficial aspects of promoting engagement, interaction, and discussion 
accommodating all the students and providing immediate feedback in the learning environment. The 
emphasis was also given to the surface learner to adopt deep and strategic approach to learning. 
Figure 3 shows the in-class interactive exercise for mathematics I on differentiation and mathematics II 
on application of integration. Three weekly clicker continuous assessments (CCA) were conducted 
with all the groups. For mathematics I students, CCA1 consisted of three questions covering 
differentiation. CCA 2 consisted of four questions testing the knowledge of a matrix. CCA 3 consisted 
of four questions testing the knowledge of vectors. Mathematics II students, CCA 1 consisted of five 
questions testing the knowledge of application of differentiation, application of integration, and 
optimisation. CCA 2 and 3 consisted of five questions. 
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Figure 3: In-class interactive exercises. 

3.2.3 Students’ summary reports  
After the intervention students were requested to write a summary report. The summary report 
consisted of four items. Students had to respond to items such as “Describe your experiences of using 
interactive technology in class. Issues of trustworthiness as well as reliability and validity were 
ascertained. In this regard, the validity of the instruments, objectivity and credibility were guaranteed 
through the researcher consulting colleagues and mathematics lecturers at a study university. Two 
primary documents (P7, P8) and 4 conceptual networks were created (see Figure 4). 

 
Figure 4: The 4 conceptual networks emerging from the Students Summary Reports.  

4 RESULTS  

4.1 Assist 
The reliability ASSIST Short Version was computed by Cronbach’s alpha, α values ranged between 
.75 and .83. In terms of the reliability of scores obtained from the ASSIST – Short Version, the alpha 
value for the entire scale for MI – Group A was α = 0.77. For the three subscales, the values ranged 
between 0.55 and 0.85. In ensuring the validity of the ASSIST questionnaire, content validity was 
ascertained by determining the factor structure of this instrument Kaiser-Meyer-Olkin (KMO) and 
Bartlett’s test of sphericity were computed. These two values provide an indication of whether 
computing a factor analysis is appropriate for the data or not [28]. 
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Figure 5: Unstandardized estimates of the model from ASSIST scores. 

The value of KMO = .769 was acceptable while the Bartlett’s test of sphericity was also statistically 
significant (p < 0.001). The Chi square (χ2) was statistically significant [χ2 = 210.94, df = 132, p < 
.0001]. Here the goodness of fit statistics were: TLI = .948, the CFI = .947, and the RMSEA = .054. 
Figure 5 shows the unstandardized parameter estimates of the model from the ASSIST questionnaire. 
The estimates reveal small and negative associations r = -0.15 between the Surface approaches and 
Deep approaches as well as between Surface approaches and Strategic approaches (r = -0.04). On 
the other hand, there is a positive association between Deep approaches and Strategic approaches (r 
= 0.32). 

4.2 Clicker continuous Assessment  
Three CCA were conducted in all the groups. MI – Group A CCA were different from the other 2 
groups. The results show that MI – Group A in CCA 1, 89 (84.8%) of the students wrote this test while 
16 (15.2%) did not take the test. In all, 88 (83.8%) of the students passed the test and only one 
student (1.0%) failed the test. The M = 76.97 and SD = 26.173. In CCA 2, of the students, 21 (20.0%) 
did not take the test. In all, 84 (80.0%) of the students took the CDT 2. In total, 53 (50.5%) of the 
students passed and 31 (29.5%) failed the test. The M = 57.15 and SD = 33.513. In CCA 3, 95 
(90.5%) of the students took the test and 10 (9.5%) did not take this test. In all, 81 (77.1%) students 
passed the test and 14 (13.3%) failed the test. The M = 62.83 and the SD = 22.260. The results also 
revealed that MI – Group B and C in CCA 1, 171 (73.4%) of the students passed the test and 62 
(26.6%) failed the test. In all 233 (97.0%) of the students took the test while 7 (3.0%) did not take the 
test. The M = 1.01 and SD = 1.668. In CCA 2, 185 (87.6%) of the students passed and 26 (12.4%) 
failed the test. In all, 211 (87.9%) of the students took CCT 2. Of the students, 29 (12.1%) did not take 
the test. the M =.06 and SD = 3.277. In CCA 3, 217 (91.6%) students passed and 20 (8.4%) failed. In 
all, 237 (98.8%) of the students took the test and 3 (1.2%) students did not take this test. 

The M = .16 and the SD = 2.937. In the semester test, 172 (72.6%) of the students passed the test 
and 65 (27.4%) failed the test. In total, 237 (98.8%) of the students took the test while 3 (1.2%) did not 
take the test. The M = 1.03 and SD = 1.993. Table (i) below shows the frequency distribution of the at-
risk students and the correlation between CCA 1, 2 and 3. 
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Table 2.  Frequency distribution of students and correlation clicker continuous assessment  
(CCA) 1, 2, and 3. 

 MI – Group A  MI – Group B and C 
Test CCA1 CCA2 CCA3  CCA1 CCA2 CCA3 
Pass 88 53 81  171 185 217 
Fail 1 31 14  62 26 20 

Missing 16 21 10  7 29 3 

4.3 Students summary reports: Qualitative 
Students in both the groups completed and returned the reports. In Question 1, students were 
requested to indicate what they liked about the teaching and learning of mathematics using interactive 
technology. Here, twelve themes emerged from one category. Melusi said: ‘We were given time to do 
the problem before answering the question’. Lilly said: ‘Clickers allows everyone to participate in class 
when working on the concepts’. Morris pointed out: ‘Clickers are more involving, they get the whole 
class interacting and discussing a topic’. Lucas opined: ‘I get immediate results on how well or bad I 
did, overall immediate feedback allows me to do correction where I went wrong’. 

In Question 2, students were requested to indicate what they disliked about the teaching and learning 
of mathematics using clickers. In this instance, the category that emerged was named dislike clickers. 
This category included eight themes related to little time; makes us lazy; wrong answers; look at 
others’ answers; no marks for steps; I was bad; technical problems; and dislike everything. Nomvuyo 
said: ‘Clickers makes us lazy because if you don’t know the answer you just guess’. Qondi who said: 
‘Some people like to look for other peoples’ answer’. Siphokazi said: ‘Because I could not get marks 
for other steps that were correct while I was attempting to solve the problem’. 

In Question 3, students were requested to describe their experiences of using clicker technology. 
Here, two categories emerged. These categories were named good experience and bad experience. 
With good experience Kwazi indicated: ‘It was totally new experience, which I have never found myself 
in before, it combines technology and learning it is easy with it’. Thando wrote: ‘I interact more with the 
people I am sitting next to. I am now engaged in technological aspects’. Thandeka who intimated that: 
‘I enjoy using clicker technology; it helps me to develop confidence in the subject’. Patrick was: ‘I like 
the fact that you immediately get your results’. About bad expereince Tebogo indicated: ‘Guess work 
as time was limited to work out problems’. Njabulo who said: ‘Bad, I would never recommend them for 
my studies’ Lindiwe who said: ‘It was difficult at first but with time it goes easy’. 

In Question 4, students were requested to explain whether they gain from the use of clickers in 
teaching and learning process. Here, two categories emerged. These categories were named gained 
and I did not gain. About gained Kobus indicated: ‘After I have read the question it did not take me a 
lot of time to answer’. Martha argued: ‘Yes …. Clickers improve my focusing skill in class, I used to 
listen to the lecturer but at the end I don’t understand what she is being saying. I had to go home and 
study alone so that I can understand but now the clicker helped me a lot’. Lethabo wrote: ‘Yes …, I am 
doing well in mathematics due to clicker tests. Noleen indicated: ‘Yes …, because I am able to get 
results at the very same time’ About did not gain theme, ‘No …, I did not gain anything because all I 
did was to click and it’s something I did before’. 

5 DISCUSSION 
Students were classified according to their predominant approach to learning. These results revealed 
that the strategic approach was the most dominant among the participants. Literature points out that 
for those who follow the strategic approach, the aim is to achieve the highest possible marks through 
good time management and organised study methods [25]. In consideration of this study’s participants 
following strategic approaches to learning, the flipped classroom activities were constructed in such a 
way that it addresss their cognitive presence. In this instance, activities outside the class provided 
students with challenging task that required problem solving, creative and critical thinking. In this 
mathematic course, it may be argued that the independent study was promoted. It is pointed out that 
independent study promotes the development of individual student initiatives, self-reliance and self-
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improvement [29]. Also more regular testing was introduced. The test results revealed an observable 
improvement in students’ academic performance. 

It may be observed from the result that there was a coorelation between the deep and the strategic 
approach. Literature reveal that students with a deep approach to learning aim to understand the 
subject matter more positively and teaching and learning environment [9]. Students in this 
classification instead of relying on memorisation, they focus on understanding the course material [2]. 
The mathematics lecturer recorded the lecturers in a form of the videos. The videos were uploaded on 
the LMS as well as on YouTube for students to easily access. Futhermore lecture notes and links to 
revelant website also uploaded on the LMS. In this case teaching presence was maintained although 
students engage or do homework to solve the problems on this concept on their own. In class the use 
of interactive technology encouraged participation, engagementand discussion among students and 
lecturers. 

While the majority of students followed the strategic approach the intaractive teaching in the flipped 
classroom was used for students following Surface Approaches. On the other hand, the surface 
approach students aim for routine solution methods without attempting to understand. They have a 
tendency to memorise facts, they do not fit them into context [21]. This flipped teaching strategy was 
used therefore in order to identify students following lower order learning approaches and assist them 
to achieve. The aim was to help them attain the standard of strategic approaches following students. 
This is consistent with the view that students following surface approaches need to grasp more basic 
principles in order to work with more complex principles [2]. 

Clicker technology was used in-class in the flipped mathematics course to promote interactivity. 
Clicers were used in order to ensure that students studied and understood the content and the 
concepts that were recorded. In order for the students to participate and engage in-class discussion , it 
should be their responsibility to come to class with basic understanding of the content [11]. Flipped 
classroom gave the opportunity for live interaction and foster engagement in-class. It is argued that 
class time should focus on knowledge application in order to give the lecturers the better opportunity 
to spot errors in students thinking. During the class the immediate feedback provided by the clicker 
system assisted the students to know exactly how well they understood the pre-recorded lecturers. 
[29] argue that feedback should concentrate on what should be done rather than emphasising on the 
marks. The number of students who passed increased. 

This study learning experiences with flipped classroom and interactive teaching in-class motivated 
students to study. The clickers were seen to make students aware of what they had learned and what 
they needed to study more. Students were able to indicate their understanding of concepts during 
class. Most of the students liked using clickers in class they appreciated the use of them. Students 
ndcated that the during the interactive teachign class they imprive their concentration and focusing 
skills in class as they were more engaged that to listen to the lecturer and be passive. However there 
were students who were not infavour of the interactive teaching in class and they disliked the use of 
clickers an it was a bad experience for them and they did not gain much from their use. 

6 CONCLUSION 
In this study, the purpose was to examine students approach to learning in the flipped mathematics 
class using live interactive technologies. It may be concluded that the though the majority of the 
students followed strategic approach, learning activities also accommodate the deep and the surface 
learners. This was accomplished in order to foster participation and interaction among the students. 
The use of flipped approach method assisted in encouraging and improving student cognitive 
presence. Immediate feedback was achieved with the use of clickers not only with the statistics 
provided by the system but also by proving discussion in class among the students and lecturer. 
Allowing them to critically analysed the question in order for all the students to understand and be able 
to solve the problems that I encountered while studying the content on their own. Self-directed and 
independent study was achieved in this study. So the integration of a flipped classroom teaching 
strategy using interactive technology was crucial in this study. Therefore, it may be argued that the 
use of clickers contributed to the effectiveness of live interaction to promote student engagement in 
the mathematics flipped classroom. 
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7 RECOMMENDATION 
It is recommended that when lecturer use flipped classroom approach, they should consider the theory 
of teaching and learning. Flipped classroom should be driven by the theoretical framework in order to 
benefit teaching and learning. It is crucial the higher education institution particularly in the developing 
countries enable the Wi-fi access in the classroom in order to use wide variety of Apps and tools that 
promote interactive teaching. 
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