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Abstract: In the evolving educational landscape, the emphasis on quality assurance in English
instruction at the higher education level has gained renewed urgency. As English functions as a
global lingua franca, institutions must ensure that their teaching strategies are effective,
responsive, and capable of equipping students with both linguistic and critical thinking
competencies. This study investigates the dimensions influencing teaching quality in English
instruction within universities, focusing on pedagogical, institutional, and student-centered
variables. Using a multidimensional evaluation framework, we explore real-world instructional
practices and identify performance disparities across diverse models. This study uses the
decision-making methodology with two methods, such as ITARA and COPRAS to obtain the
weights of factors and ranking the options. These methods are used under the Interval valued
Neutrosophic Numbers to dela with uncertainty information. We use the Prioritized Ordered
Weighted Aggregation (POWA) Operator to combine the different Neutrosophic numbers. The
findings offer empirical insights into effective teaching methodologies and highlight pathways
for continuous pedagogical improvement and institutional development.

Keywords: Prioritized Ordered Weighted Aggregation (POWA) Operator; Interval Valued
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1. Introduction

The role of English language instruction in higher education has grown beyond grammar
acquisition or test preparation. In a globalized academic and professional environment, English
serves as a conduit for international collaboration, scholarly communication, and employability.
Institutions are under increasing pressure to deliver high-quality instruction that not only
supports language mastery but also fosters critical engagement, interdisciplinary thinking, and
cultural competence. This growing demand raises questions about how English teaching quality
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can be measured and improved in a systematic and evidence-based manner[1], [2]. The
complexity of teaching quality evaluation in English instruction lies in its multidimensional
nature. It is no longer sufficient to assess teaching effectiveness based solely on exam scores or
pass rates. Modern pedagogical approaches emphasize interactive methods, technological
integration, communicative competence, and the development of autonomous learning skills. As
such, institutions must develop comprehensive evaluation models that consider instructional
design, teacher proficiency, student engagement, and contextual adaptability[3], [4]. Moreover,
diverse classroom environments—ranging from traditional lecture halls to digital platforms
propose unique challenges and opportunities for language acquisition. While blended and online
models offer flexibility, they also require robust mechanisms for maintaining instructional
coherence and student motivation. In such contexts, student feedback, peer observations, and
self-reflective teaching practices become critical tools for assessing instructional success[5], [6].
Empirical studies that explore these elements are essential for bridging the gap between theory
and practice. By examining real-world teaching scenarios and gathering both qualitative and
quantitative data, educational researchers can identify effective strategies that are contextually
appropriate and pedagogically sound. This case study contributes to this body of work by
offering a grounded evaluation of various instructional models within university English
programs[7], [8]. Additionally, policy frameworks and institutional expectations often shape
teaching practices. The balance between academic autonomy and curriculum standardization
influences how teaching quality is both implemented and evaluated. Faculty development
programs, assessment protocols, and feedback loops must be strategically aligned to promote
sustainable instructional excellence[9], [10].

Considering these considerations, the present study seeks to answer key questions:

e What criteria best reflect teaching quality in English instruction at the university level?

e How do different instructional approaches perform when evaluated against these criteria?

¢ And what insights can be drawn to inform future teaching innovations and policy
development?

Through a comprehensive evaluation model, this research provides actionable conclusions that
can guide educators, administrators, and policymakers alike.

Due to the fuzziness of people's thinking and the complexity of objective objects, which are easily
conveyed by fuzzy information, decision makers find it extremely challenging to provide
assessment information of the alternatives using actual numbers in real decision making. The
tuzzy set (FS) theory, which Zadeh first presented in 1965, has rapidly advanced and been widely
used in fuzzy multi-attribute decision making issues, demonstrating its suitability as a tool for
handling fuzzy data. It can't, however, convey non-membership; it only has membership.

As a result, Smarandache added an independent indeterminacy-membership based on IFS to
introduce the idea of the neutrosophic set (NS)[11], [12]. Decision makers in NS can characterize
their assessment of an item using truth-membership TA(x), indeterminacy-membership IA(x),
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and falsity-membership FA(x), respectively. Decision makers can benefit from more precise and

thorough opinion expressions via NS, which is a generalization of FS and IFS. In NS, truth-

membership, indeterminacy-membership, and false-membership are entirely independent, and

indeterminacy is quantified directly[13], [14].

2. Prioritized Ordered Weighted Aggregation (POWA) Operator

We use the interval valued Neutrosophic numbers (IVNNs) [15], [16]with the POWA operator to

combine the decision matrix[17].
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Where p=2

Z = W1 Xg(1)OWaX4(2) )

Where x,(;) = max(xq, x5) (6)

Xg(2) = min(xy, x;) (7)
[1= (T50)™ 1= (T5) '],

WiXg(1) = [(13)™ (10(1))%]: ®)

[(F. (1))“( o) ]
[1 ( (2)) ( (2))W2]'

W1Xg(2) = [(1 (z))w2 (16(2) ), €))

[(F3)™ (Fo) ]

[ ( (1)) ( (2))
— (T0) "1 = (T5) ™

(Ieay) (1 (z))

W1x (1)®W2x (2) == ) (10)
’ ’ (I3 (1))W1(Ia(2) "
w
(Fray) " (Fra)™,
w
(Fly) " (FE)™
When p=k+1
k k+1 k+1
[1 - H(l - ch(i))wu 1= 1_[(1 - TaU(i))W” )
i=1 i=1
rk+1 k+1
Z= @(Wifam)@(Wifa(kﬂ)) = 1—[( o)™ ] [0 | an
k+1 k+11
ﬂ( L) ﬂ( Y)"
=1

3. ITARA-COPRAS under POWA Operator

Create the decision matrix using the [VNNs between the criteria and alternatives. These numbers
are combined using the POWA to obtain one matrix. This matrix is converted into a crisp value.

Compute the indifference threshold h; value using the experts and decision makers.

Normalize the decision matrix. After that the elements of the decision matrix is sorted.
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The dispersion degree is obtained.
qij = Yi+1,j — Vij (13)
The distance between the q;; and h;
g = { qij — hj, qij > hy (14)
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The importance of the criteria is computed.
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After that, the steps of the COPRAS are introduced to rank alternatives.
COPRAS normalize the decision matrix as the weighted method.
The weighted decision matrix is obtained.
Tij = YijWj (16)
For positive and negative criteria, we compute the max and min values.
Ly = Z,‘qzl 147, (17)
L_; Z?=g+1rl] (18)
Relative value is obtained
Ey= Ly +—2or (19)
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4. Implementation

This section shows the implantation of the proposed approach to obtaining the weights of factors

and ranking the options. Three experts use the IVNNs to evaluate the factors and options in Fig

1 to build the decision matrix as shown in Tables 1-3.
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Factors options

Curriculum Feedback Timeliness Traditional Lecture-
Relevance Student Engagement Based Model
Pedagogical Methods Resource Task-Based Language
Language Proficiency Accessibility Teaching

Content and
Language Integrated
Learning

Improvement Practical Application

Clarity of Instruction of Knowledge

Assessment Fairness Faculty Professional

Development Flipped Classroom

Use of Technology in Approach

Teachin, .
g Project-Based

English Instruction

Hybrid/Blended
Learning Model

Cultural Competence
Promotion

Gamified English
Learning
Environment

Fig 1. The factors of this study.
We used the POWA to combine the decision matrix. Next, we apply the proposed approach.
We compute the indifference threshold h; value using the experts and decision makers.
Eq. (12) is used to normalize the decision matrix as shown in Fig 2.
The dispersion degree is obtained using eq. (13) as shown in Fig 3.
The distance between the q;; and h; is obtained using Eq. (14) as shown in Fig 4.
The importance of the criteria is computed using eq. (15) as shown in Fig 5.

Table 1. The first IVNNSs.

A1 A As As As As A7
C | (050610050, (103041040 (02031[030. (0102,[010. (10.607L10.40. (10:405050. ([030.4)[040.
61,[0.4,0.5]) 51,[0.6,0.7]) 41,[0.7,0.8]) 21,00.8,0.9]) 51,[0.3,0.4]) 61,[0.5,0.6]) 51,[0.6,0.7])
1
C | (060710040, (004050050, (10.3041[040. (0203]030. (10.102,[0.10. ([0607)[040. ([05056}[050.
51,(0.3,0.4]) 61,[0.5,0.6]) 51,[0.6,0.7]) 41,00.7,0.8]) 21,10.8,0.9]) 51,(0.3,0.4]) 61,[0.4,0.5])
2
C | (030410040, (0405050 (0505,060. (05061(050. (105051060 ((0506}050. ([0505}[060.
51,[0.6,0.7]) 61,[0.5,0.6]) 71,10.4,0.5]) 61,[0.4,0.5]) 71,10.4,0.5]) 61,[0.4,0.5]) 71,[0.4,0.5])
3
C | (020210010, (0607040 (05061[050. (0505L(060. (104051050 (103,041,040, (0203}[030.
21,00.8,0.9]) 51,(0.3,0.4]) 61,(0.4,0.5]) 71,10.4,0.5]) 61,00.5,0.6]) 51,(0.6,0.7]) 41,(0.7,0.8])
4
C | (020310030, (0607040, (0102[010. (0.60710040. (05061050 (10505,0060. ([040.5)[050.
41,[0.7,0.8]) 51,(0.3,0.4]) 21,(0.8,0.9]) 51,(0.3,0.4]) 61,00.4,0.5]) 71,[0.4,0.5]) 61,(0.5,0.6])
5
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C | 030410040 (050611050 (0405)[050. (101021010, ([06071[040. ([0.506}050. (10.50.510.60.
5],(0.6,0.7]) 61,00.4,0.5]) 61,00.5,0.6]) 21,00.8,0.9]) 5],00.3,0.4]) 61,00.4,0.5]) 71,00.4,0.5])

6

C | (040510050 (105051[060. ([050510060. (10.10.2,1010. ([01,021[0.10. ([0.607}0.40. (10.50.6}1050.
61,00.5,0.6]) 71,00.4,0.5]) 71,00.4,0.5]) 21,00.8,0.9]) 2],00.8,0.9]) 5],(0.3,0.4]) 61,00.4,0.5])

7

C | (05051060 (04051[050. ((0506]0050. (1010211010, ([0607,[040. ([0.506}0050. (10.50.5}0.60.
71,00.4,0.5]) 61,00.5,0.6]) 61,00.4,0.5]) 21,00.8,0.9]) 5],00.3,0.4]) 61,00.4,0.5]) 71,00.4,0.5])

8

C | (05061050 (103041[040. ([02031[030. ([0102[0.10. ((0102}[0.00. ([0607,[0.40. (10506][050.
61,00.4,0.5]) 5],00.6,0.7]) 4],[0.7,0.8]) 21,00.8,0.9]) 21,00.8,0.9]) 5],00.3,0.4]) 61,00.4,0.5])

9

C | (06071040, (0102)[0.10. ([06071[0.40. (105061[050. (10505][060. (10405][050. (103,04][0.40.
5],00.3,0.4]) 2],00.8,0.9]) 5],00.3,0.4]) 61,00.4,0.5]) 71,00.4,0.5]) 61,00.5,0.6]) 5],00.6,0.7])

10

C | (030410040 ([04051[050. ([0505)0060. (10.5061050. (10607,[040. ([0.506}050. (10.50.510.60.
5],(0.6,0.7]) 61,00.5,0.6]) 71,00.4,0.5]) 61,(0.4,0.5]) 5],00.3,0.4]) 61,00.4,0.5]) 71,00.4,0.5])

11

C | (050611050 (106071[040. ((0.607)[0.40. (10.203,1030. ([01021[0.10. ([0.607}0.40. (10.1,0.2},10.1,0.
61,00.4,0.5]) 5],00.3,0.4]) 5],(0.3,0.4]) 4],00.7,0.8]) 21,00.8,0.9]) 5],00.3,0.4]) 2],00.8,0.9])

12

Table 2. The second IVNNSs.
A1 A> Az As As As A7

C | (020310030 (01021[010. ((0607100.40. (1020311030, ({01021[0.10. ((0.607}00.40. (10.405],1050.
4],[0.7,0.8]) 21,00.8,0.9]) 5],00.3,0.4]) 4],00.7,0.8]) 21,00.8,0.9]) 5],00.3,0.4]) 61,00.5,0.6])

1

C | (060710040 (01021[0.00. ((0203)[030. ((0505L1060. ([01021[0.10. ([02,03}[030. (10.50.5]10.60.
5],(0.3,0.4]) 2],[0.8,0.9]) 41,[0.7,0.8]) 71,(0.4,0.5]) 2],[0.8,0.9]) 41,[0.7,0.8]) 71,[0.4,0.5])

2

C | (050511060 ([0405][050. ((03,041[0.40. ((0.3041040. ([0203][03,0. ([0.,02}[0.10. ((0.40.5]10.50.
71,00.4,0.5]) 6],00.5,0.6]) 5],(0.6,0.7]) 5],(0.6,0.7]) 4],00.7,0.8]) 2],(0.8,0.9]) 6],00.5,0.6])

3

C | (040511050 (103041[040. ((0203)030. (10.203,1030. ([01021[0.10. ([0.607}0.40. (10.50.510.60.
61,00.5,0.6]) 5],00.6,0.7]) 4],[0.7,0.8]) 4],{0.7,0.8]) 21,00.8,0.9]) 5],00.3,0.4]) 71,00.4,0.5])

4

C | (060710040, (01021[0.00. (00.203)030. (105051060. (102031[03,0. ([0.1,02}[0.10. (0.20.3],10.30.
5],(0.3,0.4]) 2],00.8,0.9]) 4],[0.7,0.8]) 71,00.4,0.5]) 4],00.7,0.8]) 2],00.8,0.9]) 4],[0.7,0.8])

5

C | (020310030 (06071[040. ((03041040. (105051060. ([01021[0.10. ([0.203}[030. (10.60.7},10.40.
4],[0.7,0.8]) 5],00.3,0.4]) 5],00.6,0.7]) 71,00.4,0.5]) 21,00.8,0.91) 4],10.7,0.8]) 5],00.3,0.4])

6

C | (0405050 ([04051[050. (103041[040. ((02031[030. ((0102,[0.10. ([0607,[0.40. (10506][050.
61,00.5,0.6]) 61,00.5,0.6]) 5],(0.6,0.7]) 4],00.7,0.8]) 21,00.8,0.9]) 5],00.3,0.4]) 6],00.4,0.5])

7

C | (050511060 (04051[050. ((0405]0.50. (10.30.41040. ([0203][03,0. ([0.,02}[0.10. ((0.40.5]10.50.
71,00.4,0.5]) 61,00.5,0.6]) 6],00.5,0.6]) 5],(0.6,0.7]) 4],[0.7,0.8]) 2],00.8,0.9]) 6],00.5,0.6])

8

C | (050610050 ([03041[040. (0203)030. ((0.10.2,1010. ([0607,[040. ([(0.405}[0.50. (10.30.4]10.40.
61,00.4,0.5]) 5],(0.6,0.7]) 41,[0.7,0.8]) 2],00.8,0.9]) 5],00.3,0.4]) 61,00.5,0.6]) 5],(0.6,0.7])

9
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C | (06071040 (04050050, (10.3041[040. (0203)030. ((0.,0200.10. ([0607)[040. ([05056}[0.50.
51,[0.3,0.4]) 61,(0.5,0.6]) 51,(0.6,0.7]) 41,[0.7,0.8]) 21,(0.8,0.9]) 51,(0.3,0.4]) 61,[0.4,0.5])

10

C | (030410040 (004050050, ((0.5051[060. ([0506]050. ((0.5051060. ((0.5061[050. ([0505}06,0.
51,[0.6,0.7]) 61,(0.5,0.6) 71,[0.4,0.5)) 61,(0.4,0.5]) 71,[0.4,0.5]) 61,(0.4,0.5]) 71,[0.4,0.5])

11

C | (05061050 ((0607,00.40. (10607,[040. (0203}030. (10.102,10.10. ([0607)[040. ((0-10.2}[0.10.
61,[0.4,0.5]) 51,(0.3,0.4]) 51,[0.3,0.4]) 41,[0.7,0.8]) 21,(0.8,0.9]) 51,[0.3,0.4]) 21,[0.8,0.9])

12

Table 3. The third IVNNSs.
A1 A As As As As A7

C | (0102010 (01020010, ((0.2031[030. ([0405]050. ((0.5051060. (105051060, (0506}050.
21,(0.8,0.9]) 21,(0.8,0.9]) 41,[0.7,0.8]) 61,[0.5,0.6]) 71,(0.4,0.5]) 71,(0.4,0.5)) 61,(0.4,0.5))

1

C | (020310030 ((0607,00.40. (10.3041[040. ([030.4][040. ((0.4051050. ((05051[060. ([05056}050.
41,[0.7,0.8]) 51,(0.3,0.4]) 51,(0.6,0.7)) 51,[0.6,0.7]) 61,(0.5,0.6]) 71,(0.4,0.5)) 61,(0.4,0.5))

2

C | (030410040 (005060050, (10.405,[050. (02031030, ((03,04L10.40. ((04051[050. ((03,04}(0.40.
51,[0.6,0.7]) 61,[0.4,0.5]) 61,[0.5,0.6]) 41,[0.7,0.8]) 51,(0.6,0.7]) 61,(0.5,0.6]) 51,[0.6,0.7])

3

C | (0405050 (05050060, (10.505,[060. (0102010 (10.203,1030. ([05051[060. ([05056}[0.50.
61,00.5,0.6]) 71,[0.4,0.5]) 71,[0.4,0.5]) 21,(0.8,0.9]) 41,[0.7,0.8]) 71,[0.4,0.5]) 61,[0.4,0.5])

4

C | (0505060, (104050050, (10.506,[050. (0607040 ((0.102,[0.10. ([06071[040. ([05056}[050.
71,[0.4,0.5]) 61,[0.5,0.6]) 61,[0.4,0.5]) 51,[0.3,0.4]) 21,[0.8,0.9]) 51,(0.3,0.4]) 61,[0.4,0.5])

5

C | (05061050 (003040040, ((0.2031[030. (0102010 ((0.607L10.40. ((05061[050. ([0505}0.60.
6],(0.4,0.5]) 5],[0.6,0.7]) 41,[0.7,0.8]) 2],[0.8,0.9]) 5],[0.3,0.4]) 6],(0.4,0.5]) 71,[0.4,0.5])

6

C | (060710040 (001020010, ((0.2031[030. (0304][040. ((0.405L1050. (050511060, ([05056}050.
51,(0.3,0.4]) 21,(0.8,0.9]) 4],[0.7,0.8]) 51,(0.6,0.7)) 61,(0.5,0.6]) 71,(0.4,0.5)) 6],(0.4,0.5))

7

C | (030410040 (004050050, (0.505,[060. (0506]050. ((0.607L10.40. ((05061[050. ([0505}0.60.
51,[0.6,0.7]) 61,(0.5,0.6]) 71,[0.4,0.5)) 61,(0.4,0.5]) 51,(0.3,0.4]) 61,(0.4,0.5)) 71,[0.4,0.5))

8

C | (0405050 (003040040, ((0.203)[030. (0102010, ((0.607L10.40. ([04051[050. ((03,04}(0.40.
61,[0.5,0.6]) 51,(0.6,0.7]) 41,[0.7,0.8]) 21,(0.8,0.9]) 51,(0.3,0.4]) 61,(0.5,0.6]) 51,[0.6,0.7])

9

C | (020310030 ((0607,00.40. (10.3041[040. ([030.4][040. ((0.4051050. ([04051[050. ((03,0.4}[0.40.
41,[0.7,0.8]) 51,(0.3,0.4]) 51,[0.6,0.7]) 51,[0.6,0.7]) 61,(0.5,0.6]) 61,[0.5,0.6]) 51,[0.6,0.7])

10

C | (03040040. (0506,(050. ([0405,(050. ((0203,[030. ([0304[040. ([0.405(050. ([03,04][040.
51,[0.6,0.7]) 61,(0.4,0.5]) 61,[0.5,0.6]) 41,[0.7,0.8]) 51,(0.6,0.7]) 61,[0.5,0.6]) 51,[0.6,0.7])

11

C | (0405050 (004050050, (10.3041[040. (0203)030. ((0.,02L(0.10. (060711040, ([05056}050.
61,[0.5,0.6]) 61,[0.5,0.6]) 51,[0.6,0.7]) 41,[0.7,0.8]) 21,(0.8,0.9]) 51,(0.3,0.4]) 61,[0.4,0.5])

12
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Fig 2. The normalized decision matrix.
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Fig 5. The importance of factors.

After that, the steps of the COPRAS are introduced to rank alternatives. COPRAS normalize the
decision matrix as the weighted method.

The weighted decision matrix is obtained using Eq. (16) as shown in Fig 6.
For positive and negative criteria, we compute the max and min values using eq. (17 and 18).

Relative value is obtained using Eq. (19) as shown in Fig 7. The rank of the alternatives are shown
in Fig 8.
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Fig 6. The weighted decision matrix.
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5. Conclusions

This study underscores the multifaceted nature of teaching quality in college English instruction
and the importance of using a robust evaluation framework that reflects the realities of higher
education today. The findings demonstrate that no single teaching model fits all contexts; rather,
effective instruction is shaped by a combination of curriculum relevance, student interaction,
technological adaptability, and continuous faculty development. By integrating empirical
insights with practical observations, this research offers a valuable roadmap for enhancing
instructional quality in English programs. Ultimately, prioritizing evidence-based teaching
practices can lead to more meaningful learning experiences and better outcomes for students in
an increasingly interconnected world. This study used the decision-making process to obtain the
weights of factors and ranking the options by the COPRAS methodology. This study uses the
Interval valued Neutrosophic Numbers to deal with uncertainty information. We used the
Prioritized Ordered Weighted Aggregation (POWA) Operator to combine the different decision
matrix. The proposed approach is validated using a case study with 12 criteria and 7 alternatives.
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