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Appendix A: Finalized Questionnaire
Please read the following definitions carefully before starting the questionnaire.
	Criterion
	Definition

	1
	Comprehensibility of Sentences
	Does the BNC/GPT tool provide example sentences that are understandable and accessible enough to support language learning?

	2
	Relevance to Semantic Learning
	Do the example sentences provided by the BNC/GPT tool help you accurately understand the core meaning of the target word in context?

	3
	Relevance to Syntactic Learning
	Do the example sentences help you recognise how the target word functions grammatically in a sentence?

	4
	Perceived Pedagogical Value
	To what extent do you feel the BNC/GPT tool is educationally valuable in supporting your English learning?

	5
	Accessibility for Independent Use
	Is the BNC/GPT tool easy to access and operate on your own, without requiring extensive instructions or technical support?

	6
	Support for Autonomous Learning
	Do you think the BNC/GPT tool is suitable for ongoing, self-directed learning beyond the classroom?




Section 1. Please indicate the relative importance of the following evaluation criteria for your DDL learning experience. (Total: 15 items)
Comparison Scale Definitions
5 = A is extremely more important than B.
4 = A is much more important than B.
3 = A is more important than B.
2 = A is slightly more important than B.
1 = A and B are equally important.
1/2 = B is slightly more important than A.
1/3 = B is more important than A.
1/4 = B is much more important than A.
1/5 = B is extremely more important than A.
	[A]
	5
	4
	3
	2
	1
	1/2
	1/3
	1/4
	1/5
	[B]

	Comprehensibility of Sentences
	
	
	
	
	
	
	
	
	
	Relevance to Semantic Learning

	Relevance to Semantic Learning
	
	
	
	
	
	
	
	
	
	Relevance to Syntactic Learning

	Relevance to Syntactic Learning
	
	
	
	
	
	
	
	
	
	Perceived Pedagogical Value

	Perceived Pedagogical Value
	
	
	
	
	
	
	
	
	
	Accessibility for Independent Use

	Accessibility for Independent Use
	
	
	
	
	
	
	
	
	
	Support for Autonomous Learning

	Support for Autonomous Learning
	
	
	
	
	
	
	
	
	
	Comprehensibility of Sentences

	Comprehensibility of Sentences
	
	
	
	
	
	
	
	
	
	Relevance to Syntactic Learning

	Relevance to Syntactic Learning
	
	
	
	
	
	
	
	
	
	Accessibility for Independent Use

	Accessibility for Independent Use
	
	
	
	
	
	
	
	
	
	Comprehensibility of Sentences

	Comprehensibility of Sentences
	
	
	
	
	
	
	
	
	
	Perceived Pedagogical Value

	Perceived Pedagogical Value
	
	
	
	
	
	
	
	
	
	Relevance to Semantic Learning

	Relevance to Semantic Learning
	
	
	
	
	
	
	
	
	
	Accessibility for Independent Use

	Support for Autonomous Learning
	
	
	
	
	
	
	
	
	
	Relevance to Semantic Learning

	Relevance to Syntactic Learning
	
	
	
	
	
	
	
	
	
	Support for Autonomous Learning

	Support for Autonomous Learning
	
	
	
	
	
	
	
	
	
	Perceived Pedagogical Value




Section 2. Please rate the performance of BNC versus GPT across each criterion.
Comparison Scale Definitions
5 = A is extremely more important than B.
4 = A is much more important than B.
3 = A is more important than B.
2 = A is slightly more important than B.
1 = A and B are equally important.
1/2 = B is slightly more important than A.
1/3 = B is more important than A.
1/4 = B is much more important than A.
1/5 = B is extremely more important than A.
	Criterion
	[A]
	5
	4
	3
	2
	1
	1/2
	1/3
	1/4
	1/5
	[B]

	Comprehensibility of Sentences
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT

	Relevance to Semantic Learning
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT

	Relevance to Syntactic Learning
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT

	Perceived Pedagogical Value
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT

	Accessibility for Independent Use
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT

	Support for Autonomous Learning
	BNC
	
	
	
	
	
	
	
	
	
	ChatGPT



Appendix B: Step-by-Step Procedures for the AHP Data Analysis
[bookmark: _Hlk198183708]This section presents the detailed steps for data analysis using AHP. All steps were performed using Microsoft Excel without the use of specific statistical software.
Analysis 1: Prioritisation of criteria
[bookmark: _Hlk198183815]Step 1-1: Calculation of geometric means. The first step was to aggregate individual responses collected from participants. Because AHP uses a ratio scale for pairwise comparisons, the geometric mean is an appropriate method for combining multiple responses to conceptually create a single consensus matrix representing the group as a whole. This ensured that the aggregated values preserved the multiplicative relationships inherent in the original responses. For each pair of criteria, the geometric mean of 35 individual responses was calculated to produce a single representative value. These aggregated values served as inputs to build a complete comparison matrix in the next step. To compute the GM for each pairwise comparison, all 35 individual values were multiplied, and the 35th root of the resulting product was calculated according to the following equation:

[bookmark: _Hlk198183988]Step 1-2: Construction of a 6×6 comparison matrix. After computing the geometric means for each pairwise comparison, the values were organised into a 6×6 comparison matrix. This approach was applied to all 15 pairwise comparisons. Each geometric mean was inserted into the appropriate cell and its reciprocal was used to fill the corresponding opposite cell. This process resulted in the completion of a full 6×6 comparison matrix as shown in Table B1. In this matrix, each cell represents the relative importance of one criterion over another. For any cell aij, the corresponding diagonal cell contains its reciprocal value (1/aij).
Table B1. 6  6 Comparison Matrix Based on Geometric Means
	
	C1
	C2
	C3
	C4
	C5
	C6

	C1
	1.000
	0.729
	1.162
	0.760
	0.936
	0.668

	C2
	1.371
	1.000
	1.684
	1.544
	1.977
	1.111

	C3
	0.859
	0.593
	1.000
	1.184
	1.043
	0.905

	C4
	1.314
	0.647
	0.843
	1.000
	0.945
	1.052

	C5
	1.068
	0.505
	0.958
	1.058
	1.000
	0.647

	C6
	1.495
	0.899
	1.104
	0.949
	1.545
	1.000

	Sum
	7.108
	4.376
	6.754
	6.497
	7.447
	5.386


[bookmark: _Hlk198184047]Step 1-3: Normalisation of the matrix. After constructing the pairwise comparison matrix, the next step was normalisation of the matrix. This was performed to standardise the values within the matrix, allowing the relative preferences across the criteria to be compared on a consistent scale. Normalisation was performed by dividing each element in the matrix by the sum of its corresponding columns. Consequently, each column of the normalised matrix summed to one, transforming the original ratio-scale judgements into proportionate values, as shown in Table B2. The final priority weights (eigenvectors) are then derived by averaging the values across each row. This step was crucial for eliminating scale differences and preparing a matrix to extract meaningful priority information.
Table B2. Results of the Normalization of the 6  6 Comparison Matrix
	
	C1
	C2
	C3
	C4
	C5
	C6

	C1
	0.140
	0.166
	0.172
	0.117
	0.125
	0.124

	C2
	0.192
	0.228
	0.249
	0.237
	0.265
	0.206

	C3
	0.120
	0.135
	0.148
	0.182
	0.140
	0.168

	C4
	0.184
	0.147
	0.124
	0.153
	0.126
	0.195

	C5
	0.150
	0.115
	0.141
	0.162
	0.134
	0.120

	C6
	0.210
	0.205
	0.163
	0.146
	0.207
	0.185

	Sum
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000


[bookmark: _Hlk198184175][bookmark: _Hlk198184243]Step 1-4: Calculation of priority vector (weight vector). Once the comparison matrix was normalised, the weight vector, also known as the priority vector, was calculated to determine the relative importance of each criterion. This was achieved by averaging the values in each row of the normalised matrix. The resulting weight for each criterion reflected the overall priority based on pairwise comparisons. These weights are used to rank alternatives or support decision-making in multi-criteria evaluations.
[bookmark: _Hlk198184320][bookmark: _Hlk198184353]Step 1-5: Consistency ratio check for validation. A consistency check was conducted using the consistency ratio (CR) to ensure the logical reliability of pairwise judgements in the AHP process. This involved calculating the weighted sum vector by multiplying the pairwise comparison matrix by the weight vector and dividing each element of the resulting vector by its corresponding weight. This enabled estimation of the maximum eigenvalue (λmax), which was then used to compute the consistency index (CI) and, finally, CR. A CR value of 0.10 or less is generally considered acceptable, indicating that the comparisons are sufficiently consistent for drawing valid conclusions. This step was essential to validate the coherence of the participants’ responses and reinforce the robustness of the resulting weight vectors.
[bookmark: _Hlk198184391][bookmark: _Hlk198184443]First, to estimate the maximum eigenvalue, we multiplied the matrix of geometric means by the weight vector using the MMULT function, which returns the matrix product of two arrays. This step produced the weighted sum vector (A⋅W), which is an intermediate result for the eigenvalue. Second, after computing weighted sum vectors for all criteria, we then computed the eigenvalue approximation per criterion (i.e. A⋅Wi / Wi). Third, after computing the eigenvalue approximation for each of the six criteria, the maximum eigenvalue (λmax) was obtained by averaging the six individual estimates. Fourth, we calculated the CI using the maximum eigenvalue, via the equation , where n represents the number of criteria, which in this case was six. Finally, the CR was calculated by dividing the CI by the random index (RI), as suggested by Saaty (1987), and as shown in Table B3.
Table B3. Random index (adapted from Saaty, 1987)
	[bookmark: _Hlk198184530]Number of Criteria (n)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Random Index (RI)
	0
	0
	0.58
	0.90
	1.12
	1.24
	1.32
	1.41
	1.45
	1.49


[bookmark: _Hlk198184583]

Analysis 2: Prioritisation of alternatives
The second analysis evaluated learner preferences for the BNC versus GPT, based on each of the six criteria. For each criterion, a 2×2 comparison matrix was created using the responses from Section 2 of the questionnaire. Local priorities (i.e. preferences for each tool for each criterion) were calculated and weighted using the global criterion weights from the first analysis. This yielded overall preference scores for each DDL tool, reflecting tool-specific perceptions and the relative importance of each criterion. The following is a step-by-step guide.
Step 2-1: Calculation of geometric means. The first step was the same as that in the initial analysis, which involved prioritisation of the criteria. Based on the 35 responses for each pairwise comparison between BNC and GPT under each criterion, the geometric mean was calculated as follows:

As in the previous phase, the PRODUCT function in Excel was used to calculate the geometric means.
[bookmark: _Hlk198184683][bookmark: _Hlk198184711]Step 2-2: Construction of 2×2 comparison matrices. After computing the geometric means for all the pairwise comparisons for the six criteria, we constructed 2×2 comparison matrices for each criterion using the following matrix format:

[bookmark: _Hlk198184781][bookmark: _Hlk198184811]Step 2-3: Calculation of priority vectors (local weights). After constructing the 2×2 comparison matrices, we calculated the priority vector, also known as the local weights, for BNC and GPT according to each criterion. The following equation shows the calculation of the priority vector that produces weights for the two alternatives, with  for the first alternative (i.e. BNC) and  for the second alternative (i.e. GPT): 

[bookmark: _Hlk198184868][bookmark: _Hlk198184894][bookmark: _Hlk198185652]Step 2-4: Computation of global scores. In the final step, we calculated the global scores for the two alternatives to determine which was preferred by the participants and assessed the magnitude of the preference gap. Before computing global scores, we calculated local scores for each criterion. This was achieved by multiplying the local weight of an alternative by its corresponding criterion weight. Once the local scores for both alternatives across all criteria were calculated, these values were summed to compute the global scores.
