Pakistan Journal of Social Sciences (PJSS)
Vol. 41, No. 1 (2021), pp. 119-130

Juxtaposition of the Technical Solutions to Improve Education
in Private Primary Schools: A New dimension of Statistical

Keywords:

Application in Quality Function Deployment (QFD)

Lubna Shoukat
Assistant Professor, Department of Educational Training
The Islamia University of Bahawalpur

Zafar Igbal
Assistant Professor, Department of Statistics
The Islamia University of Bahawalpur
Email: zafar.igbal@iub.edu.pk

Muhammad Waheed
Assistant Professor, Department of Educational Training
The Islamia University of Bahawalpur

Heeba Zakir
M.Phil. Student, Department of Statistics
The Islamia University of Bahawalpur

Abstract:

Education in the schools, colleges or in universities can also be
improved by using QFD. This paper explains the research conducted to
revitalize primary schools education in private sector. Following the
QFD methodology, problems in the schools system noticed by parents
are called Voice of Parents, (VOP) and technical solutions of VOP are
called Solution of the Voice of Parents (SVOP).A real-life data was
collected for VOP and transformed into SVOP, then ranking of the
SVoPs was computed by quantifying their weights. It is found that
SVOP, i.e., ‘well-organized school-parents co-ordination’ is the most
important with highest weight, i.e. 42, and ‘Adopt practices to observe
religious values’ is second most important with weight of 40. Similarly,
‘transport facility provided by the school’ is the least SVOP with
weights 19. Results show that SVOP ‘An organized system of
coordination between School and parents’ (with weight 42) is more
important than ‘Adopt practices to observe religious values’ (with
weight of 40), but statistically both could be of same importance. The
aim of this article is to test the difference of the weights of two SVOP
by using the methodology developed by Igbal et al. (2014). This is the
first case study application of the developed methodology by Igbal et
al. (2014). This will provide guideline to others education experts and
consultant to test the significance of any two technical solutions
whether they are equally important or not. If the computed difference is
insignificance, they may be treated equally.

Final Weights, House of Quality (HOQ), Primary Education, Quality

Function Deployment (QFD), Relationship Matrix, Statistical

Significance, Technical Solutions, Voices of Parents
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I. Introduction

It is beautifully stated to highlight the importance and power of knowledge in
Quran in this verse: "Can they who know and they who do not know be deemed equal?
[But] only they who are endowed with insight keep this in mind!” (Quran 39:9 translated
by Dr. Muhammad Asad). Knowledge is power- a universally recognized truth by the
mankind from the time immemorial. Therefore, human being has been showing
remarkable struggle to achieve the goal of spreading education among the people. This
pursuit of man is seen at its height in recent centuries of the human history. Now, we are
living in the world of knowledge without which any person or nation can make progress
and live with honour. Therefore, every nation has established various systems of
educating the people like informal, formal and non-formal so that the people of every age
can be benefitted. This research is relevant to the formal system of education covering the
primary level.

Education enhances human intelligence and mental capabilities, and helps
opening up the opportunities for better life. In Pakistan and around the world, the
education system is classified into various stages starting from Kinder Garden to the
university. Every stage of education has its own importance and the problems also vary
from one level to the other. At primary school level, parents have to be more concerned
with their children than any other level of education.

There is always room for improvement in any system by searching the solution
of the problems emerged from time to time by the use of various techniques developed by
the experts according to the nature of the problems. Quality function deployment (QFD)
among other related methodologies helps improve any field of life by finding the
solutions out of the needs and demands of persons who are actually the stakeholders of
that field. QFD consists of various sections or rooms- each of the rooms deals with
qualitative or quantitative data and do a particular job. The viable solutions of the needs
and demands thus determined are finally ranked with respect to calculated weights. As
the quantitative-qualitative (ordinal data) variables are involved in QFD, traditional
methods of testing don’t qualify to examine the difference of weights of the Technical
Solutions (TS). In QFD studies, Igbal et al. (2014) developed a method to test
significance of weights of TS. This article is actually the application of the Igbal et al.
(2014) developed strategy from real-life case study.

This article is the continuation of a series of research projects conducted to
improve various aspects of education at different levels. This article is based on research
conducted to improve the private primary school system. This objective is divided into
two phases. First phase has been accomplished by following these three steps:

. By using QFD, the determination of the Voice of Parents (VOPs) that are
actually the needs and demands of parents.

. Systematically resolving into better possibilities or solutions of each of Voice
of Parents (SVOP). SVOPs are actually the technical solutions which resolve
the VOPs.

. Finding the Final Weights (FW) of the SVOPs and their prioritization.
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The second step deals with testing the significance of the difference between the
Final Weights (FW) of the SVOP as a real-life application of the method developed by
Igbal et al. (2014). First phase has been achieved. In this article, the researchers worked
on the second phase, i.e. testing the significance of difference of FWs of SVOPs. The
followings are the objective of this research article.

e To describe the first phase and how it was achieved. What were Voices of
Parents, (VOP) and the Solutions of Voices of Parents (SVOP) and how the
ranking of SVOP were determined.

e Describing methodology to test the significance of SVoPs.

o Determining the significance by multiple comparisons.

Il. Review of Literature

The main goal of implementing Quality Function Deployment (QFD) is to
achieve the improved quality of any product or the services. This unique feature of QFD
takes into consideration the customer defined requisites, wants and expectations. Akao
(2004) has described that properly applied QFD has been expressively effective in
improving the product/service and reducing the time of product development. Literature
reveals that QFD is a well known and popular methodology and has been widely used.
Govers (1996) expressed that QFD is also helpful in on-going research to review the
methods and assumptions employed within it. The data used in this article were collected
in order to improve the primary education in private schools (Igbal et al., 2020).

A. Voices of Parents (VOP) as Customers’ Requirements and Desires (CRDs)

Voices of Parents (VOP) are, here, taken as Customers’ requirements and
desires (CRDs) that is the first step in QFD methodology. As a primitive step of the study
to improve primary education in private schools, a survey was set about to explore
possible requirements and needs of parents as VOP; then the ratings of these voices of
parents were determined on ordinal scale of 1 to Swhere 1 represents the least importance
and 5 refers to the most important. The following table shows the VoPs and their
importance rating taken from Igbal et al. (2020).

Table 1: The (VoPs) and respective Importance Ratings

Voice of Parents (VoPs) Importance Ratings
To improve the competency of communication in students 4.71
To Increase and enhance pedagogical abilities of teachers 4.52
Moral and religious orientation of students 4.69
Establishing improved and impartial evaluation system 4.53
Well defined course outlines 4.25
Provision of Extra -curricular opportunities 4.09
Environment that provides peace of mind 4.68
Provision of health facilities 4.34
Emergency or crisis management 4.44
Neatness and sanitation 4.71
Easy accessibility to academics & management 4.04
An organized Transportation Facility 4.06
Preventive measure against bullying and threats 4.65

After having identified the VoPs and computed their importance ratings, next
step was to delve into the Solutions of these Voices of Parents (SVOP) as discussed in the
following.
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B. Technical Solution Requirement (TSR) / Solutions of Voices of Parents (SVOP)

Once the Voices of Parents and their corresponding Importance Ratings (IR)
were found out, the next stage was to come up with the Technical Solution Requirements
(TSR) or Solutions of Voices of Parents(SVOP).Technical Solutions Requirements (TSR)
are the requirements to adjust the Customers’ Requirements and Desires (CRDs) or VOP.
The TSRs are, in fact, technical conversions of CRDs to achieve maximum client
contentment (Bouchereau & Rowlands, 2000). Hauser & Clausing (1988) suggest that
every TSRs should presumably resolve at least one CRD. The identification and choosing
of TSRs is a substantial stage in QFD and is, therefore, considered the pivotal or heart of
QFD (Govers, 1996). Under the project of improving education in private primary
schools, the following SVoPs were selected after deliberation with teachers, owners and
stake holders (Igbal et al., 2020).

Table 2: Technical Solution Requirement (TSR) / Solution of Voice of Parents
(SVoPs)
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C. Relationship Matrix (RM)

The Relationship Matrix (RM) is a combination of rows and columns where
rows are actually Customers’ Requirements and Desires (CRDs) or Voices of Parents
(VOP) while columns refer to Technical Solution Requirement (TSR) / Solutions of
Voices of Parents (SVOP). RM provides picture that shows strength of relationship of
each CRD/VOP with TSR/SVOP. The RM explains how the CRDs/VoPs are met through
the TSR/SVoPs (Han et al.,, 2001). The RM can be evolved by using various
methodologies, for example, Likert scales, fuzzy logic, AHP, and others (De Felice &
Petrillo, 2011; Khoo & Ho, 1996). The ordinal scale is the frequently used technique
where small scales refer weak relationships and bigger numbers denote strong
relationship. By using QFD methodology, the computed relationship between VoPs and
SVoPs to improve education in private primary schools is give in following table (Igbal
et al., 2020).
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Table 3: Showing strength of relationship between VoPs and SVoPs
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Above table 3, describe the strength of relationship between VoPs and SVoPs on

a rating scale of 0-7. Zero expresses no relationship while 7 express the highest strength
to resolve VOP. It can be seen that each of the VoP has at least one solution. Further the
strength of relationship rating together with VoPs importance ratings help to determine

final weights of SVoPs.
Here, ‘FW’ represents the Final Weights of TSR/SVOP, ‘R’ stands for

In the study already conducted to improve education in private primary schools
Relationship Matrix, ‘I’ denotes the customers’ priority rating, ‘i’ represents the number

(Igbal et al., 2020), the FWs were computed by using the following equation 1, (Jeong &

0Oh,1998); Bouchereau & Rowlands, 2000; Hoyle & Chen,2007)

r

i
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X

of VOP and ‘j’ is the number of SVoPs. The final weights, thus, determined in that study

(Igbal et al., 2020) are shown in last row of the following table 4.

Table 4: Table showing the Final Weights of SVoPs

D. Finding out the Final Weights (FW) of SVOP
Solution of Voice of Parents (SVPs)

FW,
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Table 5: Shows the Final Weights of SVOP and their corresponding ranks
Solution of Voice of Parents (SVPs)
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The next table 5 shows the ranking of SVoPs on the basis of FWSs, i.e. Highest
weight is given the rank no 1, second highest ranked no 2 and so on.

I11. Methodology

As this study is based on the data and findings of already conducted research by
using QFD methodology (Igbal et al., 2020) - only the application of new dimension of
calculating statistical difference is the focus of this study.

Figure 1: Some Important Sections of the QFD-HOQ

Correlations
(Optional)

Technical Solution Requirements
(TSR) / Solutions of Voices of

ﬁ: Pareats (SVOP)

Relationship Matrix, (RM)

(IR}

Degires (CRID) !

Requirements and
Voices of Parents
Vol

L

Final Weights of SVOP

Figure 1 shows a House of Quality (HOQ) that represents various parts of QFD
methodology and their inter-relationship. QFD is a systematic methodology that intends
to efficiently deploy the potential customers’ needs. QFD-HOQ consists of various
sections(looks like rectangles or squares).It always starts from Customer Requirements
and Desires(CRD), and their Importance Ratings (IR).They (CRDs) are then translated
into Technical Solutions Requirements (TSR) to address CRDs. The Relationship Matrix
(RM) which plays vital role in QFD, actually, deals with the strengths of the connections
between CRD and TSR.

The QFD-HOQ uses various sections (Figure 1) and employs qualitative-
quantitative ordinal scale data to find the Final Weights of SVOP based on which ranks
of SVOP are determined. These qualitative-quantitative ordinal scales are different in
distance, strength and break. For example, in Importance Ratings, (IR) section, some
researchers use, 1-5 or 1-7 while some other researchers use 1-9, (Purba et al.,
2018).Similarly in Relationship Matrix (RM) section employing of diverse ratings has
been observed, e.g. 0-9, 0-5, 0-7 ratings, (Hsu et al., 2017), where 0 mean no relationship
at all and 9 or 5 or 7 mean perfect relationship.
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A. Explanation of the dimension of the methodology used by the researchers

QFD methodology concludes the research by finding the Final Weights (FW)
that lead to determine the ranks of SVOP. However, the researchers go beyond this step
and calculate significance of SVoPs by applying the technique test of hypothesis to make
the ranking of the SVoP significantly clear. Hypothesis testing is major area of statistical
inferences. The traditional hypothesis tests are z-test, t-test or F-test, etc. In order to apply
these weights, we assume some assumptions about the population whether it is normal or
not, variances are equal or unequal etc. In the case of QFD, we cannot assume these
assumptions for testing the difference between two FWs as a test-statistic because test-
statistic is derived keeping in view qualitative-quantitative nature of data with unknown
population size. In this case we followed the procedure developed by Igbal et al. (2014)
described as follows.

° Define the test-statistic to be tested by taking the difference of any two SVoPs
whose difference is to be tested.

J Re-sample the RMs’ ratings a large number of times, and for each re-sample
FWsare obtained.

° Find the differences for each of the new FWs obtained by re-sampling of RMs’

ratings. In this way we obtain a large number of differences and called this a
theoretical population of final weights difference.

J Compare the test-statistic in theoretical population and obtain the proportion as
p-value.

If p-values are less than 0.05 then the differences are significant. If p-values is
greater 0.05 then differences are insignificant. It means if the FWSs are unequal but the
two FWs are statistically equal and may be treated equally. For testing the significance of
any two FWs, a programme was written by using ‘R’- statistical programming software.

IV. Results

In order to test the differences between FWSs of the SVOP, first we tested the
difference between highest FWs and lowest FWs of SVoPs. Table5 above shows the FWs
organized in descending order where ‘An organized system of coordination between
School and parents’ and ‘Adopt practice to observe religious values ‘are most important
SVoP with rank 1 while ‘Transport facility provided by the schools’ is least important
with rank 11. So following the methodology described above, we tested the significance
of the difference of most important SVoP ‘An organized system of coordination between
School and parents’ with final weight 42 and least important SVoP, ‘Transport facility
provided by the school’ having a weight 19. So basically, we tested the Absolute
difference of 42-19, which is 23. Using R, the density plot shows the difference 23 lies at
the extreme right side with p-value 0.0024 that shows the difference is highly significant.

Now in order to test another difference, we chose highest and second highest
FWs, i.e. 42 and 37. So the tested the difference between these two values, i.e., abs (42-
37) =5. The position on density plot shows (figure 3), that it lies about in the middle with
p-value 0.52, which expresses the difference is insignificant.



Figure 2:

Figure 3:

Density

Density

0.02 0.04 0.06 0.08

0.00

127

Density plot of theoretical population showing the position of
difference of highest and lowest FWs
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Now following the methodology, using R, we determine the significance of all
possible difference of FWs. Table 6 expresses the p-values multiple comparison (all

possible) of FWs.
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Table 6: Multiple Comparisons: Comparison of all FWs with each other
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In this p-values table, if

Table 6 shows the multiple comparisons of all SVOP.
the p-value is less than level of significance (0.05), the difference between two SVOP is

significant. It means they are statistically different from each other. The SVOP with
higher weight should be given priority over the other SVOP. On the other hand, if

difference is insignificant it means they may be treated equally. By employing the

developed methodology, researchers, scientist, product developers, etc. can test the

significance of any two or all possible comparisons of FWs.
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V. Conclusions

The Quality Function Deployment (QFD) approach demonstrated how the VOP
can be achieved through the SVOP. The FWSs show that weights of some SVOP are
higher than the other. So, priority should be given first to meet VOP. The developed
strategy for testing the significance of FWs of SVOP shows that the cases where the
difference are insignificant, practitioners can prefer any one of them by looking other
factors such as cost, time, availability etc. The table 6 provide multiple comparisons,
significance of each SVOP with all others SVOP. Any p-value less than 0.05 means that
the SVOPs are statistically different from each other; and p-value greater than level of
significance (0.05) express that both are of same importance. The application of QFD and
application of developed strategy can be applied by other product developers,
practitioners, engineers etc, for better achievement of results.
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