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ABSTRACT 
 
Interactive Learning (IL) has evolved the practice of digital 
technology and virtual communication, mostly by students. IL 
can be provided by using interactive tools such as Specific, 
Measurable, Achievable, Realistic, and Timely (SMART) 
board or white boards etc. Facial expressions are receiving 
attention due to its recognized relevance in learning. The 
efficiency of interactive tools can be effectively measured 
from software engineering perspectives using software 
quality metrics that are process and product metrics. In this 
paper, product quality metrics from customers perspective 
was used as the interactive tools has assessed by the users. The 
aim of this paper is to realize the impact of interactive tools in 
primary education and to measure the effectiveness of 
interactive tools through facial expressions of students. We 
found this study very successful as only 15% of students had 
negative response of using interactive tools in the form of 
angry, sad and disgust however 85% of students had positive 
response that they had enjoyed in the form of happy, surprise 
and neutral in primary education level and in secondary 
education level there is a 15% improvement has been found in 
the results. It was concluded from this study that most of the 
students were satisfied with the interactive tools and their 
academic performance was highly improved as compared to 
traditional system of learning. 
 
Key words: Interactive Learning, Facial Expressions, 
Software Quality Product Metrics, Interactive Tools. 
 
1. INTRODUCTION 
The use of new technologies and techniques in educational 
system has given remarkable results in student’s learning 
process [1]. The introduction of advanced techniques and 
tools in learning system has opened new discussion and 
 

 

research work in this field thus can be called as Revival of 
Learning system. The distributions of learning, training or 
education platform using electronic media become the more 
widespread among the new world. The use of IL has made 
learning and acquiring knowledge easy, attractive and 
interested. In recent years there has been an emergent interest 
in educating all aspects of the interaction between human and 
computer, by using IL techniques the traditional method of 
work switched to digital designed applications. By using IL 
techniques and tools, facial expression and emotion plays 
very important role in determining the achievements of 
students in learning process. The IL in combination with 
digital technologies, facial expression and emotion becomes 
IL methodology and brings fruitful results in our education 
system. In different studies it is highlighted, when students 
use IL techniques and robotic tools, they show keen interest in 
learning and for them it is also a fun [2]. The advent of 
technology in educational institutions had brought 
remarkable changes in the educational system in developing 
countries, as the introduction of the Smart Board (SB) is 
being appreciated and highlighted [3]. 

The introduction and adoption of the smart ways of learning 
in all subjects is necessary. As life becomes more virtual with 
the usage of new modern techniques and tools for effective 
learning subjects. The science is further classified in different 
fields and subjects. By the incorporated smart learning tools 
has developed interest in classroom [4]. Major problem to 
analyze the human behavior in term of facial expressions 
especially in primary level students. Käser et. al. [5] faces 
difficulty in the collection of experimental data in quality and 
quantity wise. The tools which are used for IL should be 
according to software quality metrics, to measure the 
effectiveness of interactive tools the product should be 
evaluated and analyzed according to customer-oriented 
metrics [6-9]. The purpose of this study was to examine the 
efficiency of interactive tools in primary and secondary 
education level. 
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This paper begins by considering the efficiency of IL tools in 
section II there is a background and section III discusses the 
methodology of this research section IV have the details of 
data collection on primary education level. Section V shows 
the results of primary level. Section VI shows the secondary 
level data use in this study and VII shows the data collection. 
Section VIII explains the results of secondary level and in 
section IX draws conclusion and Section X future work. 

2. BACKGROUND STUDIES 
 

The Artificial Intelligence (AI) is the art of engineering for 
making intelligent machines and science of advance 
computer programs that perform tasks automatically with 
help of human intelligence for problem solving, games and 
other discoveries [10]. Currently Human–Computer 
Interaction (HCI) is emerging and wide spread field and 
researchers are trying to explore simple and easier in use by 
involving the natural communication and operate thought of 
human skillfully. According to the research facial expression 
has great importance in communication speeches, major 
share of communication speeches is of facial expression, 
hence in HCI facial expression has major role for producing 
such computer which understand and recognize facial 
expression [11-12]. Sabry and Barker [13] shows influence of 
HCI over IL systems in accordance to Information 
Technologies (IT), techniques, design, laws and principle. 
The learning is a process of acquiring knowledge that may be 
new, modified and existing knowledge. Learning is a natural 
act of information, education, personal experiences and 
schools [14]. IL is governing force to boost its ability to learn 
effectively and efficiently [15]. The student’s shows keenness 
in communicating with interactive techniques as they play 
games and virtual oriented systems thus emerges powerful 
medium for affective learning [16-17]. Computer oriented 
tools are the most famous way of engaging students and 
develops the positive and constructive abilities with different 
ways, the learners are motivated to prepare and produce their 
own way of learning environment [18]. It is figured out that 
elements that influence Information and Communications 
Technology (ICT) integration in the field of education are 
reciprocal to each other as shown in Figure1. The ICT 
integration should be summed as whole with consultation of 
all stakeholders [19]. 

 
Figure 1: ICT Integration [17] 

The human behavior with respect to the facial expressions 
and emotions specially has great ability to perceive the level 
of understanding of learning and from facial expression we 
can judge the level of engagement towards learning of 
student. The students communicating with modern 
technology –based techniques are enjoying the classroom and 
their level of engagement is comparatively more than 
traditional method of learning and they are more motivated to 
take part in the class [20-21]. In human life emotions reflect a 
level of interest in all age groups especially in the educational 
field, irrespective of the culture, race, and language. The 
emotions are taken as a universal mode of understanding [22]. 
According to different studies, the student’s behavior and 
facial expression are very much important in calculating and 
analyzing level of understanding the lesson while using 
interactive techniques [23]. The product metrics explain the 
aspects of product such as size, complication, design 
parameters, achievements and level of quality. Two problems 
related to product quantity metrics i.e., customer problem and 
customer satisfaction perspective. The problems usually 
customer face while using the software product, problem may 
be performance and usability. The customer satisfaction is 
generally measured by marketing and customer survey 
methods [1]. 

3. METHODOLOGY 

This study is divided into two parts. The first one focuses on 
the primary education and second for the secondary 
education. 

The methodology followed for primary education in this 
research is discussed in Figure 2. 

 
Figure 2: Methodology 

In this paper the multiple experiments were performed in 
which students are the subject for those experiments. We have 
selected the students of the Smart School, Nawabshah, 
Pakistan, for performing the experiment. For the experiment 
two Tools were used and they are Flexi-Master and SB 
Applications.  

This study will measure the facial expression of students by 
using these tools. In pretest we get academic record from 
school when students are not using any interactive tool and in 
posttest results after experiencing the use of interactive tools. 
We have collected the videos of student during interaction 
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with the software tools and used these videos frames as an 
input to Face Reader to acquire the facial expressions. Finally, 
the software quality metric applied to provide comparative 
analysis of results. 

4. DATA COLLECTION 

To conduct this study; nearly two months were consumed in 
the collection of the data. We have arranged the group of 10 
students and took the facial expressions of every group for 
20-25 minutes. 

The profile of research participants is presented in Table1. 

Table 1: Male and Female Students 

No. Class Level Number of 
Male Students 

Number of 
Female 

Students 
1. Play Group 13 17 
2. Class Nursery 20 18 
3. Class kindergarten 15 20 
4. Class One 09 08 

Participants were primary school students. The course was a 
Basic English and Mathematics course and the syllabus 
include general knowledge and Rhymes. We use the recorded 
video sequence to extract the Facial Expressions. We obtain 
data from 120 students. The student’s expressions measured 
by the Face Reader. 

5. RESULTS FOR PRIMARY LEVEL 

This section presents the results of primary level’s Figure 3 
showed that when the SB Application was used by the nursery 
class student, found it very interesting and 99.1% of the 
expressions are shown in happy mood. In the circumflex 
model of effect, it is clearly depicted that student is in active 
and pleasant state. Student enjoys learning using SB 
Application. 

 
Figure 3: Interaction with Interactive Board 

 
The data in Figure 4 shows the response of the student when 
the Flexi-Master application was used by nursery class 
student and found it very interesting and 78.6% of the 
expression are shown in happy mood, 19.9% were neutral 
while 1.5% of the emotions are for the rest of the emotions 
like sad and angry. This study showed that with the usage of 
Flexi-Master the level of student learning has increased. 

 
Figure 4: Interaction with Flexi Master 

 
5.1 Customer Problem and Customer Satisfaction 
 
Figure 5 shows the results of the students according to 
software engineering perspectives; students are satisfied from 
these interactive tools. A very few students show their 
negative response in the form of scared and disgusted as they 
feel problem in communicating and operating with 
interactive tools. On x axis there are features which are used 
in this study to measure the satisfaction of the students and Y- 
axis shows the percentage of these features. 

Figure 5: Customer Satisfaction Results 

5.2 Performance of Selected Tools 

In this section we have discussed the performance of tools 
which were selected in primary level in this research. The 
tools used in this research had shown very promising results. 
Figure 6 shows that when students were on manual learning 
system there learning were average and when the same 
students used the interactive tools there is a dramatic increase 
in their level of learning. 

Figure 6: Performance of Selected Tools 
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6. SECONDARY EDUCATION LEVEL 

In the second step of methodology the secondary education 
level has been focused. The data has been collected from The 
Bakhtawar Cadet College for Girls, Shaheed Benazirabad, 
Pakistan, for secondary level education. 

7. DATA COLLECTION 

The data of 169 students has been collected from examination 
department. The collected data have both results before and 
after implementing interactive tool as shown in Table 2 

 

Table 2: Students for Secondary Education Level 
Class Level Number of Students 

8th 58 

9th 57 

10th 54 

 
The data in Figure 7 shows the interaction of students with 
smart board 

 
Figure 7: Interaction with Smart Board 

 
8. RESULTS OF SECONDRY LEVEL 
 
To conclude the results of the secondary level of education the 
descriptive statistical analysis has been performed on the 
data. Table 3 shows the average % of each class with and 
without interactive smart tool. 

Table 3: Average Percentages of Secondary Education Level 

Clas
s 

Before Interactive Tools 

(%) 

After Interactive tools 

(%) 

8th 78.60 83.85 

9th 75.01 80.28 

10th 70.58 80.06 

The data in Table 4 shows the randomly selected students 
elaborates their learning outcome with support of 
technological interactive tools of each class at secondary 
level. 

Table 4. Randomly Selected Results 

No. Clas
s 

Results Before Using 
Technology Tools 

(%) 

Results After Using 
Technology Tools 

(%) 
1. 

8th 

48.67 67.71 

2. 38.86 49.43 

3. 74.95 73.14 

4. 60.00 68.00 

5. 58.76 73.00 

6. 57.86 69.00 

7. 95.81 91.00 

8. 82.00 80.00 

9. 72.00 79.43 

10. 49.24 57.71 

11. 

9th 

77.10 85.33 

12. 59.71 75.33 

13. 69.81 82.67 

14. 70.86 82.00 

15. 61.05 82.00 

16. 73.90 85.00 

17. 69.48 62.33 

18. 81.10 84.33 

19. 92.43 92.33 

20. 

10th 

79.50 93.75 

21. 87.47 89.25 

22. 88.33 74.50 

23. 80.03 72.00 

24. 67.00 67.00 

25. 75.03 88.00 

26. 71.06 75.75 
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8.1 Descriptive Statistical Analysis 

Table 5 shows the results of the statistical analysis has 
performed on the data and gets improved results after 
implementing interactive tools in secondary education level. 

Table 5: Statistical Analysis 

Variable Count Mean Standard 
Deviation 

Without Tool 
169 

75.1462 12.2154 

With Tool 81.4356 9.48016 

 

9. CONCLUSION 
 

After analyzing the pretest and posttest results, we come to 
know that when students were on the manual system their 
percentage is 50, when they are using the SB application their 
level of learning is increasing near to touch the limit of 80% 
and when they are communicating with the flexi-master they 
show positive result in increasing the learning percentage up 
to 80% of the student. On the whole SB perform well in 
comparison to flexi-master results showed that only 15% of 
students had negative response in form of angry, sad and 
disgust however 85% of students had positive response that 
they had enjoyed in the form of happy, neutral and surprise. In 
this study, we have measured students’ learning using two 
interactive tools that are SB application and flexi-master and 
comparatively analyzed the results based on software quality 
metrics that are customer satisfaction and customer problem. 
From these results, it can be concluded that most of the 
students are satisfied with the tools. There were some 
problems found during the research study which need to be 
considered before implementing the tools in the schools. 
Now-a-day’s IL and interactive tools are well known in 
education system and with the involvement of these 
interactive tools remarkable results in student learning has 
achieved. In this research the attention of students is 
measured when they were communicating with interactive 
tools in the form of facial expressions for the primary 
education level. In the secondary education system measured 
the performance with the help of exam results and calculated 
the mean of 81.43 after implementing the interactive tools 
technology. 
 

10. FUTUREWORK 
As a future work, following updates will be implemented in 
this work: 

• This research study can be extended to involve more 
students of other classes in the future.  

• In future other interactive software tools can be used to 
analyze the better one used in schools.  

• In future more factors of software engineering can also be 
involved to analyze the software. The limitation of this 
research study is that the children of fewer than 
seven-year-old are focused. 
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