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	DLS and DLW scales development and EFAs results
[bookmark: _Hlk167814526]Combining national and international evidence, we identified different dimensions related to bolstering and demanding aspects of DL as described and perceived by teachers. We elaborated a first series of demanding aspects encompassed in the DLW scale and a series of bolstering aspects encompassed in the DLS scale. As for the strengths, we considered: Innovative Educational Activities, the possibility of implementing new learning activities; Increasing students’ responsibility, the idea that students become more and more responsible and autonomous in their learning path; Job flexibility, the possibility of managing freely the working time and activities; Customising Teaching for Special Needs Students, the possibility of individualising teaching activities based on students’ needs; and Increased Teachers’ Technological Competencies, namely the perception that teachers were learning how to integrate technology into their teaching. 
Among the weaknesses, we considered: Disrupted teacher-student relationships, the difficulty in maintain a good and stable relationship with students; Disrupted relationships among students, the difficulty for students to keep good and stable relationships with each other; Impossibility of performing some activities, the challenge of implementing some learning activities in an effective way (e.g., group activities); Loss of evaluation and control, the augmented difficulties in evaluating students’ performance and controlling students’ learning achievement properly; Lack of students’ participation, the perceptions that distance learning decreases the students’ active participations during the learning activities; Organisational teaching demands, the perception that distance learning increases teaching demands, such as workload;  Digital and economic divide, the perception that distance learning exacerbates differences between students; Loss of teaching value, namely the feeling that the value of teachers’ work was diminishing while using distance learning. Table S1 shows the items of the two scales used in the pilot study. 

Table S1
Items of the First Version of the DLS scale and the DLW scale used in Study 1
	Distance Learning Strengths
	Distance Learning Weaknesses

	Innovative Educational Activities
	Disrupted teacher-student relationship

	· DL allows the implementation of innovative teaching methods
· Creative tasks can be proposed to students during DL
· A varied range of technological tools can be used in DL
· DL is a good means to propose a variety of diversified innovative activities
	· DL negatively affects the relationship between teachers and students
· The educational relationship with students is disrupted while implementing DL 
· DL deteriorates the relationship with students
· Compared to face-to-face teaching, DL decrease the quality of the relationship with students 
· DL does not affect the relationship between teachers and students (reverse)

	Increased students’ responsibility
	Disrupted relationships among students

	· DL allows students to be more involved in their learning process
· DL makes students more motivated to learn than face-to-face teaching
· DL gives students more responsibility for their learning process
· During DL, students work more independently
	· DL hinders student interaction
· DL encourages relationships between students (reverse)
· DL decreases students’ cooperation
· Compared to face-to-face teaching, DL decreases communication between students 
· DL decreases communications between students

	Job flexibility
	Impossibility of performing some activities

	· DL allows job flexibility 
· While implementing DL it is possible to manage in a more flexible way the working activities 
· DL gives me useful time that I can use for other activities
· While implementing DL, it is possible to manage your working time more freely
	· It is complicated to carry out certain teaching activities (e.g. group work) during DL
· DL diminishes the possibility of doing workshop activities
· It is difficult to carry out lessons during DL
· It is complex to give timely feedback to students during DL
· The activities that can be proposed in in presence are more various than those proposed in DL

	Customising Teaching for Special Needs Students
	Loss of evaluation and control

	· DL allows for greater individualisation of teaching activities
· DL is effective in teaching students with various difficulties 
· DL makes it possible to propose tasks targeted to the students' interests more than face-to-face teaching
· DL provides the opportunity to better support students with learning difficulties
	· It is complex to assess tests in DL
· It is complicated to adapt the assessment system used in presence to DL
· While implementing DL it is difficult to check that students work alone 
· It is complicated to check that students do not copy during DL
· It is easy to ensure that students carry out the tasks independently during DL (reverse)

	Increased teachers’ technological competencies
	Lack of students’ participations

	· DL allows to learn how to use technology in learning
· DL gives the opportunity to get involved from a professional point of view
· DL allows you to improve yourself as a teacher
· In DL you can experience your role as a teacher more than in presence 
· DL is a good way to improve your skills in using technological devices
	· It is difficult to involve all students during DL lessons
· It is complex to give all students the opportunity to intervene during DL lessons 
· There are more absences during DL than in class
· It is difficult to know whether students are following the lesson during DL
· It is easy to encourage student participation during DL lessons (reverse)

	
	Organisational teaching demands

	
	· While implementing DL the workload increases 
· Too many hours are spent at the computer preparing DL lessons
· It is difficult to reconcile work activities with one's private life during DL
· Preparing lessons is less burdensome in DL than in presence (reverse)
· During DL, too many hours are spent on the computer for different activities (lectures, preparing material, correcting assignments)

	
	Increased digital and economic divide

	
	· Some students do not have the necessary tools to carry out DL activities
· DL increases differences between students due to the difficulty in accessing technological tools
· DL is not accessible by those students who cannot afford certain equipment
· DL can create difficulties for those pupils who come from more disadvantaged backgrounds 

	
	Loss of teaching value

	
	· DL degrades the teaching profession
· Implementing DL decreases the leisure of teaching
· While implementing DL, part of the value of the teaching profession is lost
· For teachers, DL is more demotivating than face-to-face teaching









	Table S2
Factor Loadings, Explained Variance and Internal Reliability of the DLS Factors Extracted through the EFA


	
	Teaching Innovation
	Job flexibility
	Customising Teaching for Fragile Students
	Students’ Learning Responsibility

	· DL allows the implementation of innovative teaching activities
	.777
	
	
	

	· DL is a good means to propose a variety of diversified innovative activities
	.736
	
	
	

	· DL allows us to learn how to use technology in learning
	.702
	
	
	

	· DL is a good way to increase your skills in using technological devices 
	.689
	
	
	

	· DL allows job flexibility
	
	-.898
	
	

	· While implementing DL it is possible to manage in a more flexible way the working activities
	
	-.889
	
	

	· While implementing DL, it is possible to manage your working time more freely
	
	-.619
	
	

	· DL is effective in teaching students with various difficulties
	
	
	-.807
	

	· DL provides the opportunity to better support students with learning difficulties
	
	
	-.800
	

	· DL allows students to be more involved in their learning process
	
	
	
	.804

	· DL gives students responsibility for their learning process
	
	
	
	.703

	· During DL, students work more independently
	
	
	
	.557

	Variance explained (%)
	33.949
	13.537
	7.981
	5.384

	Cumulative variance explained (%)
	33.949
	47.486
	55.467
	60.851

	Cronbach’ s alpha
	.823
	.860
	.803
	.766

	Note a We added a third item to the Customising Teaching for Fragile Students to have at least three items for each subdimension.





	Table S3
Factor Loadings, Explained Variance and Internal Reliability of the DLW Factors Extracted through the EFA


	
	Disrupted teacher-student relationship
	Increased digital and economic divide
	Organisational Teaching Demands
	Loss of Evaluation and Control
	Lack of Students Relationship
	Diminishing Teaching Value

	· DL negatively affects the relationship between teachers and students
	.856
	
	
	
	
	

	· DL deteriorates the relationship with students
	.638
	
	
	
	
	

	· The educational relationship with students is disrupted while implementing DL
	.580
	
	
	
	
	

	· Some students do not have the necessary tools to carry out DL activities
	
	.811
	
	
	
	

	· DL increases differences between students due to difficulty in accessing technological tools
	
	.781
	
	
	
	

	· DL is not accessible by those students who cannot afford certain equipment
	
	.680
	
	
	
	

	· While implementing DL the workload increases
	
	
	.772
	
	
	

	· Too many hours are spent at the computer preparing DL lessons
	
	
	.606
	
	
	

	· It is difficult to reconcile work activities with one's private life during DL
	
	
	.563
	
	
	

	· It is complex to assess tests in DL
	
	
	
	.752
	
	

	· While implementing DL it is difficult to check if students work alone
	
	
	
	.730
	
	

	· It is complicated to check that students do not copy during DL
	
	
	
	.595
	
	

	· DL hampers students’ interactions
	
	
	
	
	.728
	

	· DL decreases students’ cooperation
	
	
	
	
	.680
	

	· DL decreases communication between students
	
	
	
	
	.579
	

	· DL degrades the teaching profession
	
	
	
	
	
	-.774

	· Implementing DL decreases the leisure of teaching
	
	
	
	
	
	-.653

	· While implementing DL, part of the value of the teaching profession is lost
	
	
	
	
	
	-.611

	Variance explained (%)
	32.976
	9.122
	6.928
	4.928
	3.855
	2.637

	Cumulative variance explained (%)
	32.976
	42.099
	49.027
	53.954
	57.809
	60.446

	Cronbach’s alpha
	.859
	.811
	.686
	.777
	.827
	.822

	
	
	
	
	
	
	





Confirmatory Factor Analyses
	The first aim of the study was to confirm the factor structure of the two newly developed scales DLS and DLW. To do so, we ran a series of Confirmatory Factor Analysis (Table S4), and we calculated the convergent validity. For the convergent validity, we calculated the Average Variance Extracted (AVE), which represents the average amount of variance explained by a construct’s indicators relative to the overall variance of its indicators (Cheung et al., 2023). The AVE allows to check for convergent validity of the scale and subscales: when its score is above .50, the convergent validity is met. Table S5 shows the items of the final version of the DLS scale, the factor loadings of each item with the latent variable and the convergent validity of each subdimension. Table S6 shows the same information for DLW. 
	[bookmark: _Hlk172024119]Table S4
[bookmark: _Hlk83589250]Results of Confirmatory Factor Analyses of the Scales Used in the Path Model. Models’ Fit Indices and Model Comparisons are Shown

	Models
	df or df
	2 or 2
	RMSEA (C.I.)
	CFI
	TLI
	SRMR
	 range

	Distance Learning Strengths
	
	
	
	
	
	
	

	Model 1 – one factor
	65
	   1184.627***
	0.176 (0.168-0.185)
	0.596
	0.516
	0.122
	0.463-0.722

	Model 2 – four-factor
	59
	       91.024*
	0.031 (0.018-0.044)
	0.988
	0.985
	0.032
	0.719-0.896

	Model 3 – four-factor plus superordinate factor
	61
	       95.284*
	0.032 (0.019-0.044)
	0.988
	0.984
	0.034
	0.446-0.967

	Model 1 vs. Model 2
	6
	     656.244***
	
	
	
	
	

	Model 2 vs. Model 3
	2
	         4.322
	
	
	
	
	

	
	

	Distance Learning Weaknesses
	

	Model 1 – one factor 
	135
	       1268.375***
	0.123 (0.117-0.129)
	0.673
	0.630
	0.095
	0.325-0.735

	Model 2 – six-factor 
	120
	       203.908***
	0.036 (0.027-0.044)
	0.976
	0.969
	0.038
	0.661-0.817

	Model 3 – six-factor plus superordinate factor
	129
	       273.287***
	0.045 (0.038-0.052)
	0.958
	0.951
	0.053
	0.661-0.824

	Model 1 vs. Model 2 
	15
	       837.253***
	
	
	
	
	

	Model 2 vs. Model 3
	9
	        69.379***
	
	
	
	
	

	Teachers’ Professional Growth
	
	
	
	
	
	
	

	Model 1 – one factor
	2
	        75.926***
	0.258 (0.210-0.310)
	0.875
	0.624
	0.053
	0.705-0.891

	Model 2 – one factor plus correlationsa
	1
	          0.243
	0.00 (0.000-0.089)
	1.000
	1.008
	0.002
	0.722-0.900

	Model 1 vs. Model 2
	1
	     83.860***
	
	
	
	
	

	Intention to Integrate Technology in the Future

	Model 1 – one factor 
	2
	5.279
	0.054 (0.000-0.113)
	0.994
	0.983
	0.013
	0.671-0.816

	Note. ** p < .01; *** p < .001. a = Since the degrees of freedom were different from 0 and the correlations among the items were medium-high (ranging from .585 to .817), we considered the results of the analysis valid.




	Table S5
Factor Loadings (Standard Errors), Convergent Validity of the DLS Factors Extracted through the CFA

	
	Teaching Innovation
	Job flexibility
	Customising Teaching for Fragile Students
	Students’ Learning Responsibility

	DL allows the implementation of innovative teaching activities
	.780 (.031)
	
	
	

	DL is a good means to propose a variety of diversified innovative activities
	.770 (.026)
	
	
	

	DL allows us to learn how to use technology in learning
	.718 (.034)
	
	
	

	DL is a good way to increase your skills in using technological devices 
	.766 (.028)
	
	
	

	DL allows job flexibility
	
	.880 (.017)
	
	

	While implementing DL, it is possible to manage in a more flexible way the working activities
	
	
.823 (.025)
	
	

	While implementing DL, it is possible to manage your working time more freely
	
	  
.895 (.017)
	
	

	DL is effective in teaching students with various difficulties
	
	
	.776 (.031)
	

	DL provides the opportunity to better support students with learning difficulties
	
	
	.797 (.031)
	

	With DL it is possible to customise activities for students with special learning needs
	
	
	.751 (.027)
	

	DL allows students to be more involved in their learning process
	
	
	
	.790 (.023)

	DL gives students responsibility for their learning process
	
	
	
	.736 (.026)

	During DL, students work more independently
	
	
	
	.735 (.029)

	Superordinate factor - DLS
	.648 (.035)
	.446 (.046)
	.803 (.036)
	.967 (.035)

	Average Variance Extracted
	.576
	.745
	.595
	.596

	Note. All the factor loading were significant at p <.001. 




	Table S6
Factor Loadings (Standard Errors), Convergent Validity of the DLW Factors Extracted through the CFA

	
	Disrupted teacher-student relationship
	Increased digital and economic divide
	Organisational Teaching Demands
	Loss of Evaluation and Control
	Lack of Students Relationship
	Diminishing Teaching Value

	DL negatively affects the relationship between teachers and students
	.809 (.022)
	
	
	
	
	

	DL deteriorates the relationship with students
	.757 (.025)
	
	
	
	
	

	The educational relationship with students is disrupted while implementing DL
	.824 (.021)
	
	
	
	
	

	Some students do not have the necessary tools to carry out DL activities
	
	.740 (.034)
	
	
	
	

	DL increases differences between students due to difficulty in accessing technological tools
	
	.760 (.037)
	
	
	
	

	DL is not accessible by those students who cannot afford certain equipment
	
	.781 (.034)
	
	
	
	

	While implementing DL the workload increases
	
	
	.700 (.040)
	
	
	

	Too many hours are spent at the computer preparing DL lessons
	
	
	.764 (.041)
	
	
	

	It is difficult to reconcile work activities with one's private life during DL
	
	
	.661 (.036)
	
	
	

	It is complex to assess tests in DL
	
	
	
	.706 (.026)
	
	

	While implementing DL it is difficult to check if students work alone
	
	
	
	
.751 (.030)
	
	

	It is complicated to check that students do not copy during DL
	
	
	
	.713 (.031)
	
	

	DL hampers students’ interactions
	
	
	
	
	.798 (.026)
	

	DL decreases students’ cooperation
	
	
	
	
	
.751 (.030)
	

	DL decreases communication between students
	
	
	
	
	.713 (.031)
	

	DL degrades the teaching profession
	
	
	
	
	
	.761 (.026)

	Implementing DL decreases the leisure of teaching
	
	
	
	
	
	.790 (.025)

	While implementing DL, part of the value of the teaching profession is lost
	
	
	
	
	
	.755 (.027)

	Superordinate factor – DLW
	.878 (.028)
	.561 (.050)
	.500 (.053)
	.626 (.045)
	.781 (.035)
	.897 (.026)

	Average Variance Extracted
	.636
	.578
	.504
	.601
	.570
	.591

	Note. All the factor loading were significant at p <.001. 
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	Table S7
Bivariate Correlations, Descriptive Statistics, and Internal Reliability of the Subscales and Variables Used in the Path analysis 

	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.

	Distance Learning Weaknesses
	
	
	
	
	
	
	
	
	
	
	
	

	1. Disrupted teacher-student relationship
	-
	.326***
	.281***
	.451**
	.586***
	.677***
	-.340***
	- .200***
	-.423***
	-.475***
	-.313***
	-.365***

	2. Increased digital and economic divide
	
	-
	.345***
	.303***
	.454***
	.387**
	-.181***
	-.198***
	-.369***
	-.316***
	-.173***
	-.241***

	3. Organisational teaching demands
	
	
	-
	.347***
	.265***
	.370***
	-.086*
	-.447***
	-.255***
	-.217***
	-.136***
	-.217***

	4. Loss of evaluation and control
	
	
	
	-
	.387***
	.471***
	-.206***
	-.221***
	-.353***
	-.363***
	-.220***
	-.312***

	5. Lack of students’ relationship
	
	
	
	
	-
	.506***
	-.286***
	-.187***
	-.432***
	-.384***
	-.287***
	-.326***

	6. Diminishing teaching value
	
	
	
	
	
	-
	-.479***
	-.260***
	-.475***
	-.551***
	-.434***
	-.538***

	Distance Learning Strengths
	
	
	
	
	
	
	
	
	
	
	
	

	7. Teaching innovation
	
	
	
	
	
	
	-
	.278***
	.420***
	.517***
	.614***
	.574***

	8. Job flexibility
	
	
	
	
	
	
	
	-
	.337***
	.357***
	.226***
	.333***

	9. Customising teaching for fragile students
	
	
	
	
	
	
	
	
	-
	.628***
	.377***
	.427***

	10. Students’ learning responsibility
	
	
	
	
	
	
	
	
	
	-
	.484***
	.515***

	11.   Teachers’ Professional Growth
	
	
	
	
	
	
	
	
	
	
	-
	.598***

	
	
	
	
	
	
	
	
	
	
	
	
	

	12.  Intention to Integrate Technology 
	
	
	
	
	
	
	
	
	
	
	
	.

	M
(SD)
	3.60
(0.93)
	3.91
(0.83)
	4.03
(0.80)
	4.08
(0.78)
	3.75
(0.86)
	3.36
(1.01)
	2.25
(0.88)
	2.50
(0.84)
	3.80
(0.74)
	2.64
(1.06)
	3.69
(0.85)
	3.97
(1.33)

	Range
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5
	1-7

	α
	.838
	.804
	.732
	.810
	.800
	.813
	.843
	.896
	.810
	.797
	.889
	.839





















	
Figure S1
Factor Loadings and Correlations of the Four Latent Variables
[image: Immagine che contiene disegno, diagramma, schizzo, modello

Il contenuto generato dall'IA potrebbe non essere corretto.]
Note. TSR = Disrupted Teacher-Students Relationship; DED = Increased Digital and Economic Divide; OT = Organisational Teaching Demands; LEC = Loss of Evaluation and Control; SR = Lack of Students Relationships; LTV = Diminishing Teaching Value; TI = Teaching Innovation; JF = Job Flexibility; CTF = Customising Teaching for Fragile Students; SR = Students’ Learning Responsibility.
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