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Abstract 
The University Grants Commission (UGC) requires absolute similarity between degrees conferred on 
students through online and offline learning programmes in India, as per the National Education Policy 
(NEP) 2020. This paper presents the first instrument designed directly in response to this UGC parity 
mandate within the current national context. The paper discusses the design and psychometric validation 
of a common instrument applicable to learners in both online and offline settings. Through the inclusion 
of relevant parameters, the proposed instrument fills a gap in the field by enabling the evaluation of 
learning experiences across offline and online modes using a single tool. The research followed an 
iterative procedure involving multiple rounds of expert review to establish the validity and relevance of 
the constructs, followed by empirical validation. In the qualitative phase, a two-round content analysis 
and consensus process (Nominal Group Technique and Delphi) was used, in which experts evaluated 
ninety-seven initial dimensions for their online and offline relevance and conceptual overlap. Redundant 
and converging items were consolidated, and confounding variables were systematically excluded, 
compressing the pool into nine mutually exclusive, high-order common constructs. This process 
established robust content and face validity through structured expert consensus prior to deployment. 
The resulting instrument is then empirically validated through Exploratory Factor Analysis and 
Confirmatory Factor Analysis to confirm construct validity. The study provides a validated instrument 
for institutional benchmarking that enables institutions to adopt measures for achieving educational 
parity in accordance with their requirements. 

Keywords: Educational measurement, scale development, learner feedback, higher education, 
psychometric validation, online & offline learning, feedback scale. 

Introduction 

In the era of digital transformation, the landscape of higher education has undergone a paradigm shift, 
moving from conventional classroom-based instruction to a diverse ecosystem that now includes online, 
blended, and hybrid learning environments. This transformation has been accelerated by technological 
advancements and catalyzed further by global crises like the COVID-19 pandemic that forced 
institutions worldwide to adopt online platforms (Adedoyin & Soykan, 2020). As a result, the need for 
equally rigorous quality assurance mechanisms across different learning modalities has become more 
urgent than ever. 

In India, the University Grants Commission (UGC) has taken a progressive step by officially declaring 
that degrees obtained through online modes are equivalent in academic value to those earned through 
traditional, offline means. The National Education Policy (NEP) 2020 of India and the University Grant 
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Commission (UGC) have positioned online and offline modes of education as equivalent, particularly 
in terms of academic rigour, outcomes and recognition.  As per the UGC public notice (F. No. L-9l2Ot8 
(DEB-II) dated 23rd February 2018), “... The Government of India … recognising and treating the 
Degrees/Diplomas/Certificates awarded through distance mode at par with the corresponding awards 
of Degrees/Diplomas/Certificates obtained through the formal system of education... ”  From the 
qualification dimension, as per UGC notice 1-12/2023 (DEB-1) dated September 23rd, 2023, “... 
Degrees … awarded through ODL mode ... shall be treated as equivalent to degrees…offered through 
… conventional mode...” Also, those learners who are enrolled to any university in regular mode 
(physically meant to attend classes), they are eligible to do forty percentage credit through online 
courses, as per UGC notification dated 25th March 2021 REGD. No. D. L.-33004/99  . This approach 
ensures inclusivity + 

and flexibility; it also introduces a critical dilemma - how can institutions ensure that the quality of 
education that students experience and teaching effectiveness remain consistent across both modalities? 
If the learning outcomes are considered equivalent, it becomes essential that the mechanisms to measure 
student perceptions and experiences also reflect this equivalence.  

Existing feedback systems and evaluation models often fall short of this requirement. Most tools are 
designed for either online learners (e.g., DELES (Walker & Fraser, 2005), OSE (Dixon, 2025)) or 
blended formats (e.g., BLQS (Ballouk et al., 2022), BLAS (Bervell, 2021)), and are not adaptable to 
the diversity of learning modalities prevalent today. Furthermore, many of these tools are either too 
context-specific (Precel et al., 2009; Varlamis and Apostolakis, 2010), theoretically rigid (recel et al., 
2009) or lack psychometric validation (Lewis and Sireci 2022); rendering them inadequate for 
comprehensive use in diverse institutional settings. therefore, the present study tries to establish a scale 
through which, feedback from both: online and offline learners could be taken.  Unlike existing scales, 
the proposed scale is developed intentionally to bridge the gap between online and offline learning 
environments. It focuses on core experiential dimensions that are common to all learners, irrespective 
of the delivery mode. 

Several well-established scales have been developed to systematically capture learners’ perceptions of 
the learning environment. The Classroom Environment Scale (CES) by Moos & Trickett (1974) is 
designed to assess the social climate of classrooms, measuring them through constructs such as teacher 
support, student involvement and rule clarity. The Learning Environment Inventory (LEI) by Walberg 
& Anderson (1968) emphasizes students’ affective and interpersonal experiences, which include 
satisfaction, cohesiveness and friction among peers. For higher education settings, the College and 
University Classroom Environment Inventory (CUCEI) (Fraser et al.) capture dimensions such as 
personalization, innovation and individualization. The What Is Happening in This Class (WIHIC) 
questionnaire given by Fraser, McRobbie & Fisher (1996) focuses on constructivist variables like 
equity, student involvement, and cooperation. In online contexts, the Distance Education Learning 
Environments Survey (DELES) by Walker & Fraser (2005) measures constructs such as instructor 
support, student autonomy and critical voice, reflecting a constructivist pedagogy. Collectively, these 
instruments provide valid means to assess the multidimensional nature of learning environments from 
the learner’s perspective. Out of the common scales used, CES, LEI, CUCEI and WIHIC are meant to 
target traditional classroom settings; DELES for online learners; and CLES is designed to evaluate 
constructivist learning environments.  

The researchers do believe that if degrees earned online and in regular mode are to be considered equal 
in value and learning results in accord with recent educational policies like India's National Education 
Policy (NEP) and guidelines from the University Grants Commission (UGC), then the quality and 
structure of the learning environments in both formats must be similar. The learning environment that 
encompasses dimensions such as instructional design, teacher support, student interaction and cognitive 
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engagement plays a critical role in influencing learner satisfaction and academic achievement across 
educational settings (Walker & Fraser, 2005; Fraser, Fisher, & McRobbie, 1996).  

While online and traditional classroom environments differ in their modes of delivery, they 
fundamentally share the same pedagogical objectives and respond to similar learner needs (Taylor, 
Fraser, & White 1994). This convergence underscores the necessity for a unified framework capable of 
evaluating the learning experience across modalities. If both online and traditional classrooms want to 
develop similar academic skills, then the tools used to measure learning should be clear and consistent, 
regardless of how the classes are delivered. Therefore, the development of a singular, robust 
measurement scale for learning environments that is applicable to both online and offline settings is not 
only logical but essential. Such an instrument would support the consistent assessment of instructional 
effectiveness, inclusivity, and learner engagement, thereby reinforcing the academic equivalence of 
degrees awarded irrespective of the modality. 

Despite the proliferation of learning evaluation models and feedback mechanisms, none offer a unified, 
validated and learner-centric tool that functions equally across online and offline learning environments, 
to the best of researchers’ knowledge. Most existing tools are 1. mode-specific (online only or offline 
only), 2. institution-centric rather than learner-focused, or 3. not inclusive of modern elements like 
digital engagement, access inequality, or personalized learning outcomes. Furthermore, current models 
do not support comparative studies between different learning modalities using a shared framework. 
This limits institutional ability to assess the real impact of delivery mode on learning outcomes. Thus, 
there is a critical need for a comprehensive, scalable, and psychometrically robust scale that 1.) aligns 
with national (Indian) educational policy, 2.) is flexible across modalities and disciplines and 3.) centres 
on learner feedback and perceived outcomes.  

To overcome these limitations, researchers proposed the following research questions: 

1. What are the various theories and scales for evaluating learning environments at present? 

2. What are the different dimensions of educational learning environments as described in various 
theories and scales? 

3. What are the various clusters or groups or new dimensions that could be created by taking 
together similar dimensions present in various theories and scales for learning environments? 
Hence, coming up with enhanced dimensions. 

4. What are the questions that could be inculcated into the groups or new dimensions, keeping in 
mind that they should be catered to both online and offline learners? 

Based on the research questions, the following objectives are targeted in the present research:  

1. To explore various theories and established scales in literature for learning environments 

2. To find various dimensions of various theories and scales in literature 

3. To club similar dimensions in various theories and scales into new dimensions 

4. To propose items that could be given in a questionnaire for new dimensions that could be 
responded to by offline, online and blended-learning learners 

Literature Review 

Historically, the evaluation of teaching and learning has been guided by several theoretical models. 
Among the most widely recognized is the CIPP (Context, Input, Process, Product) Model (Stufflebeam, 
1971), designed primarily for program evaluation. While robust for administrative and institutional 
assessments, it lacks the nuance to address individual learner experiences, especially in digitally enabled 
settings. Similarly, the Kirkpatrick Model (1994) provides a framework for evaluating training 
outcomes yet does not account for variations in learning environments or student perceptions (Iqbal et 
al., 2021). 
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In recent years, tools such as the Distance Education Learning Environments Survey (DELES) (Walker 
& Fraser, 2005) and the Online Student Engagement Scale (OSE) (Dixson, 2015) have emerged to 
evaluate specific dimensions of online education. The Blended Learning Quality Assessment (BLQA) 
(Panigrahi et al., 2024) and Blended Learning Acceptance Scale (BLAS)( Bervell, 2021) have attempted 
to assess hybrid models but are limited to blended contexts and not fully suited for either exclusively 
online or offline learners. Moreover, they often overlook student-centred factors such as emotional 
engagement, real-time feedback and perceived educational outcomes. 

Some institutions rely on custom-built feedback forms or general satisfaction surveys, but these often 
lack psychometric validation and comparability across modalities (Sitzia, 1999). The absence of a 
comprehensive, flexible and validated model that incorporates technological access, content quality, 
engagement, and outcome-based evaluation poses a significant barrier to equity in assessment. 

Furthermore, while various studies have advocated for student-centred evaluation tools (Biggs et al., 
2022; Ramsden, 2003), very few models account for the accessibility and digital divide, especially 
among learners from diverse socioeconomic or geographical backgrounds (Selwyn, 2016). This 
challenge is particularly relevant in countries like India, where both infrastructure and learner readiness 
vary widely. 

Crucially, UGC’s declaration of equivalence between online and offline degrees raises an important 
question: If the degree is the same, why not the feedback mechanism? This contradiction presents a 
serious institutional gap in aligning policy with practice. A single, well-validated tool that can function 
across platforms and programs is now more essential than ever. 

Dimensions of Educational Learning Environments 

The concept of dimensions of educational learning is not old. It refers to the gamut of conditions in 
which teaching and learning happens. It not only includes internal but also includes external conditions 
of any institution that could impact the learning experience of any learner. This may include any sort of 
physical location, social interaction with others, psychological context or may be teaching pedagogy 
that is been used (Jawaid & Aly, 2024;  Perkkilii & Lehtelii, 2007; Gabryś-Barker, 2019).  To be more 
precise, it is more oriented towards social, psychological and pedagogical contexts that impact students' 
achievement, attitude and belief (Perkkilii & Lehtelii, 2007). It can also be looked like a social system 
that encompasses learner, learners’ interactions with others, systems and the reason of interacting with 
all (Faruque et al., 2017).  

In literature, there are many dimensions of learning environment that are discussed and studied. One of 
the dimensions is ‘Physical and Digital Space’. It encompasses physical space where actual learning 
occurs for example classroom for theoretical lectures, laboratories for practical sessions or virtual 
spaces (like online sessions) (Gabryś-Barker, 2019; Cheers et al., 2012).  

Another dimension that comes is ‘Psychosocial Dimension’. This dimension inculcates personal, social 
and organizational factors that could learning. It covers relationships between learners and teachers 
(instructors, facilitators, etc.), the social atmosphere and the overall support system available to learners 
(Jawaid & Aly, 2024; Gruppen & Fogarasi, 2021). Apart from the mentioned elements, it also covers 
affective aspects of learning i.e. students' well-being and the emotional climate of the learning 
environment (Gabryś-Barker, 2019; Gruppen & Fogarasi, 2021). ‘Psychosocial Dimension’ can be 
further divided into two dimensions – first is ‘Psychological dimension’ and ‘social dimension’.  
Psychological focuses on individual psychological characteristics such as resilience grit and ‘growth 
mindset’ that are important to grow and learn (Closs et at., 2022). Apart, Psychological dimension also 
includes emotional and cognitive engagement (Zhu et al., 2020) and Mental Well-Being (Schunk & 
2012). The social dimension focuses on the interaction among stakeholders that foster critical thinking, 
skills to solve problems and sense of belongingness that is vital for development (Al Yakin, 2025). The 
dimension also inculcates community of learners through participation and collaboration and highlights 



   

 

  5 

 

teacher-student relationships and peer interactions in creating a supportive and engaging learning 
environment (Al-Barakat et al., 2025; Olofsson & Lindberg, 2006). All this enhances motivation and 
engagement that results into better learning outcomes (Zhu et al., 2020) 

The next dimension, that is available in literature is Pedagogical Dimension. This dimension is strategy 
to facilitate learning through teaching methods, curriculum design and educational activities. It 
components are effective teaching and continuous curriculum development ((Jawaid & Aly, 2024; 
Perkkilii & Lehtelii, 2007; Closs et at., 2022). Pedagogical dimensions constitute from the activities 
that are used to engage students and promote active learning, for example, problem-based learning, 
experiential learning, etc. (Cheers et at., 2012; Closs et at., 2022). 

Technological dimension is another dimension of learning environment that specify integration and 
utilization of digital and information technologies to facilitate an educational process (Ustunel & Tokel, 
2018). The dimension incorporates usability and functionality of the technology used in the learning 
environment and includes aspects such as the ease of use, reliability and accessibility of technological 
tools Chang et al., 2015). Hence, technological dimension can be considered as a mediator among 
learning materials, peers, learners and instructors.  therefore, we can consider technological dimension 
as an environment (Wan & Fang, 2006) that provide premise to students for learning Ustunel & Tokel, 
2018), is high on usability for learners (Chang & Wang, 2015), aligned with pedagogy (O’Sullivan & 
Samarawickrema, 2008) and helps in student engagement (Sun, 2016).  

The organizational or administrative dimension of the learning environment refers to the systematic 
and strategic approach top management take to create, implement and control learning processes that 
enhance both individual and collective capabilities. This dimension responsible for the policies, 
structures and cultural elements that support learning at various levels within the organization (Feld, 
2010; Pokharel & Choi, 2015).  

 

Another dimension, that could be seen in literature is cultural dimension. Culture do influence learning 
environment. For example, it can influence design and content of the curriculum (Kang & Chang, 2016), 
teaching and learning pedagogy (Kang & Chang, 2016; Stolen, 2022), learning spaces alike classrooms 
(Latrous & Khadraoui, 2020), Interpersonal Relations i.e. between faculty and learner (Latrous & 
Khadraoui, 2020), communication style (Latrous & Khadraoui, 2020); Haag et al., 2007) and Cultural 
Sensitivity (Ouyang et al., 2025; Thomas, 2009).  

Tools, models or theories to develop educational learning scales 

For developing a sustainable scale to capture educational learning, it is essential to explore already 
established theories and models for educational learning. They provide a structured approach to develop 
scale to capture different dimensions of education like physical, social, pedagogical, etc.  

The CIPP Model (Context-Input-Process-Product), was developed by Stufflebeam in 1971, is as 
comprehensive learning environment evaluation framework ion framework that is mainly focusses on 
educational institutes and covers four key dimensions i.e. Context, Input, Process and Product 
(Stufflebeam, 1971). ‘Context’ is to evaluate over all objectives of the institute (Dizon, 2023; Toosi et 
al., 2021). ‘Input’ is assessing the resources allotted to achieve the overall objectives of program, for 
example, assessing faculty, facilities and financial support of the institute (Toosi et al., 2021). ‘Process’ 
focusses on evaluating how well resources are being utilized or implemented and could be assess 
through teaching pedagogy, student engagement, etc. In the last, ‘Product’ includes outcome and 
effectiveness of the program (Toosi et al., 2021). The CIPP model has been the premise to develop 
measurement scales. For example, Hakan and Seval (2011) developed scale for English curriculum of 
Yildiz Technical University, Tang (2023) uses CIPP to develop Teaching Quality Evaluation System of 
Intelligent Education System, Chinta et al. (2016) developed framework to evaluate HEIs through CIPP, 
etc. 
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Another framework, that is proposed by David Jonasson in 1999, is a Constructivist Learning 
Environment (CLE) framework to create learning environment that aligns with constructivist 
principles and focuses on active learning of learners by allowing them to create their own understanding 
and knowledge by experiencing and interacting with a supporting learning environment (Jonassen & 
Rohrer-Murphy 1999). By the concept of constructivist, we mean that learners will develop (build or 
construct) their own understanding rather than simple grasping other understanding passively 
(Mugambi, 2018). There are six key components of CLE framework. First is Problem that should 
encourage learners to get engages deeply with the subject matter or content (Hong & Lee, 2022). Second 
is cognitive tools or resources that support learners to process the information to solve the problem and 
developing a construct or concept in mind (Hong & Lee, 2022). Third is conversation & collaboration 
tools that support interaction with peers, faculty or others, fostering an environment to learn like 
discussion forums (Hong & Lee, 2022). Next is Scaffolding or Coacing, which means giving support 
to learners as required (Qu & Chaijaroen, 2025). For example, giving hints to solve problem at initial 
stage but later stopping when they start becoming proficient.   coaching means faculty will be the 
facilitators or coach for the learners (Hong & Lee, 2022; Qu & Chaijaroen, 2025). The last is 
Information resources and contents i.e. digital libraries, databases, etc. (Qu & Chaijaroen, 2025). 

Another framework that is looked in is Biggs' 3P Model (Presage-Process-Product) that is developed 
by John Biggs (Han, 2014) that is widely used in analyzing and improving educational experiences. It 
is constituted on three components: presage, process and product mainly oriented towards ‘before 
learning’, ‘during learning’ and ‘after learning’ respectively. The model is dynamic in nature as each 
stage influences the next. The ‘Presage’ component is composed of two sub class, i.e., ‘Student’ element 
includes factors like background factors (Factors pertaining to student demographic characteristics 
(e.g., campus location and gender)), cognitive factors  and non-cognitive factors (Han, 2014). The 
second part of Presage is ‘instructor factors’, which includes elements like course level (Factors related 
to the context), instructor/institutional effects (factors that explain the broader contextual factors) and 
pedagogical training (Factors pertaining to instructors’ preparedness and knowledge about teaching) 
(Han, 2014). The second component of the 3P Model is ‘Process’, which encompasses delivery 
methods, instructional activities/course design, and assessment & feedback. The last element of the 3P 
Model is ‘Product’. ‘Product’ includes cognitive outcomes and non-cognitive outcomes. The Biggs’ 3P 
model, hence, provide a guideline for analyzing the relational impact of factors of any any concept (lke 
course or program) at presage, process and product level. Therefore, researchers are not going to 
consider dimensions of this framework while creating an inventory of dimensions to be considered.  

The SAMR Model (Substitution, Augmentation, Modification, Redefinition) is a framework 
designed by Ruben Puentedura (2006) to help educators integrate technology into their teaching 
practices effectively. The SAMR model categorizes four levels of technology use in education. The first 
category is of ‘Substitution’, where technology acts as direct substitute for some traditional tool 
without changing the process. Second is ‘Augmentation’, which acts’ act as a substitute with some 
process improvement. Third is ‘Modification’, which means through technology, significant process 
redisign happens and fourth is ‘Redesign’ under which technology enables creation of new task that 
previous not possible (Hamilton et al., 2016). The model faces some shortcomings. For example, it lags 
academic rigour and emphasizes product over process (Kelsch & Wang, 2021). The model also does 
not consider teachers’ expertise with technology or educational context that may influence its 
application (Blundell et al., 2022). 

The other theory that is under discussion is the Ecology of Learning Model, inspired by 
Bronfenbrenner’s Ecological Systems Theory, which provides a comprehensive framework for 
understanding the multifaceted influences on learning environments (Navarro & Tudge, 2025). 
Bronfenbrenner's theory, initially developed in the 1970s, emphasizes the importance of multiple 
environmental systems and their interactions in human development (An & Blanchard, 2020). This 
model also, like others, has key components. These key components with educational environment are: 
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(1) Microsystem (includes direct environment like   family, school, peers) (Huang et al., 2025); (2) 
Mesosystem (includes interaction between Microsystem like parent-teacher collaboration, school-
community partnerships, Participation in extracurricular activities, etc.); (3) Exosystem that includes 
broader social systems that indirectly affect an individual such as community resources and early 
education policies, parent workplace policies, school board decisions, etc.) ; (4) Macrosystem 
dimension encompasses the larger cultural and societal influences for example Cultural beliefs, societal 
values, and education policies; and the (5) is Chronosystem is the dimension that involves the influence 
of time and changes over the life course, for example pandemic inclines education towards online 
learning (Iruka et al., 2020). 

Mostly studies are done for regular or traditional mode of the study. But some studies cover online 
learning also. For say, Community of Inquiry (CoI) Framework developed by Garrison, Anderson, & 
Archer (Garrison et al, 1999) is a widely recognized model for understanding and facilitating effective 
online learning environments. The framework is built on three interdependent elements: social presence 
cognitive presence and teaching presence. The first dimension or element of this framework is ‘Social 
Presence’, which means the ability of participants to identify with the community, communicate 
purposefully, and develop interpersonal relationships (Rapchak, 2017). The second dimension is 
‘Cognitive Presence’ which means the extent up to which learners can construct and confirm meaning 
through sustained reflection and discourse (Rapchak, 2017). The third dimension is ‘Teaching 
Presence', which is the design, facilitation and direction of cognitive and social processes to achieve 
meaningful learning outcomes (Arbaugh et al., 2008).  

 

Established Scales for Educational Learning 

Validated instruments and scales for assessing learning environments in HEIs are instruments can be 
considered as an entity that measure students' perceptions about various aspects of learning like 
academic, social and physical factors influencing their learning experience.  

The Classroom Environment Scale (CES) 
The Classroom Environment Scale (CES) is a widely used instrument designed to assess various 
dimensions of the classroom environment. The scale has nine dimensions (Fisher & Fraser, 1983). The 
first is ‘Involvement’, which indicates the level of involvement of the student in class activities; the 
second is ‘Affiliation’, which indicates the level of positive interaction among learners; ‘Teacher 
Support’ includes how teachers support students and encourage them; ‘Task Orientation’ is emphasis 
and encouragement to students on completing assignments and staying focused; ‘Competition’ means 
emphasis on outperforming classmates; ‘Order and Organization’ includes structure, planning and 
clarity in class operations; ‘Rule Clarity’ that covers how clear and consistent classroom rules are; 
Teacher Control, which represents the teacher’s  strictness and discipline approach; ‘Innovation’, 
which  means openness to new ideas and flexible teaching methods. 

Learning Environment Inventory (LEI)   
As per  Fraser (1982) Learning Environment Inventory (LEI), developed by Herbert J. Walberg and 
Gary Anderson, in 1969, measures students’ perceptions of the social climate in high school classrooms. 
It consists of fifteen scales: Cohesiveness reflects the extent of student friendship and support to each 
other; Friction measures the level of conflict and tension among students; Cliqueness indicates the 
degree to which students form exclusive groups; Satisfaction captures students’ enjoyment of class 
activities; Apathy reflects lack of interest and participation; Speed assesses the pace of classroom 
activities; Difficulty relates to the perceived challenge of the work; Competitiveness measures emphasis 
on outperforming peers; Diversity covers tolerance and acceptance of individual differences; Formality 
examines adherence to formal classroom procedures; Material Environment assesses adequacy and 
quality of physical resources; Goal Direction reflects clarity and commitment to class objectives; 
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Disorganization indicates the extent of confusion or lack of order; Favoritism assesses perceptions of 
unequal treatment; and Democracy measures the extent of shared decision-making in the classroom. 

CUCEI 
The College and University Classroom Environment Inventory (CUCEI), developed by Fraser & 
Treagust (1986), is designed to measure students’ perceptions of the social and instructional climate in 
higher education classrooms. It comprises seven dimensions: Personalization reflects the degree of 
individual attention and concern shown by the instructor; Involvement indicates the extent of students’ 
active participation in class activities; Student Cohesiveness measures the degree of friendship and 
support among students; Satisfaction captures students’ enjoyment and positive feelings toward the 
course; Task Orientation reflects the emphasis on completing activities and staying focused on academic 
goals; Innovation measures the openness to trying new ideas, methods, or activities in teaching; and 
Individualization indicates the extent to which students can make decisions and tailor learning to their 
own needs and preferences. 

Science Laboratory Environment Inventory (SLEI) 

The Science Laboratory Environment Inventory (SLEI), developed by Fraser, Giddings and McRobbie 
is designed to assess students’ perceptions of the learning environment specifically within science 
laboratory classes (Fraser & Lee, 2009). It consists of five dimensions: Student Cohesiveness reflects 
the extent to which students know, support, and help each other in the lab; Open-Endedness measures 
the degree to which laboratory activities allow for student-designed investigations and creativity; 
Integration assesses how well laboratory activities are linked with theory taught in class; Rule Clarity 
indicates the clarity and consistency of laboratory rules and procedures; and Material Environment 
evaluates the adequacy and quality of laboratory equipment and materials. 

What Is Happening In this Class? (WIHIC)   

The What Is Happening In This Class? (WIHIC) questionnaire, developed by Fraser, Fisher, & 
McRobbie (1996), is designed to capture students’ perceptions of the classroom learning environment 
across a broad range of contexts. It includes seven dimensions: Student Cohesiveness reflects the degree 
of friendship, help, and support among students; Teacher Support measures how much the teacher 
assists, trusts, and shows concern for students; Involvement indicates the extent of students’ active 
participation and interest in class activities; Investigation assesses the emphasis on inquiry, problem-
solving, and use of evidence; Task Orientation measures the importance placed on staying focused and 
completing assignments; Cooperation reflects the level of collaboration and teamwork among students; 
and Equity indicates the fairness of treatment and equal opportunities provided to all students. 

Distance Education Learning Environments Survey (DELES)   

The Distance Education Learning Environments Survey (DELES), developed by Walker & Fraser 
(2005), is designed to evaluate students’ perceptions of the online and distance learning environment. 
It contains six dimensions: Instructor Support assesses the degree of help, guidance, and encouragement 
provided by the instructor; Student Interaction and Collaboration measures the extent of 
communication and teamwork among students in the virtual environment; Personal Relevance reflects 
how much the course content relates to students’ personal goals and real-life experiences; Authentic 
Learning evaluates the extent to which tasks mirror real-world situations and applications; Active 
Learning indicates the degree to which students are actively engaged in meaningful learning activities; 
and Student Autonomy measures the level of independence and control students have over their learning 
process. 

Technology-Rich Outcomes-Focused Learning Environment Inventory (TROFLEI)   
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The Technology-Rich Outcomes-Focused Learning Environment Inventory (TROFLEI), developed by 
Aldridge, Fraser, & Huang (1999), is used to measure students’ perceptions of classroom environments 
that integrate technology and focus on learning outcomes. It includes ten dimensions: Student 
Cohesiveness assesses the degree of mutual support and friendships among students; Teacher Support 
reflects the encouragement and help provided by the teacher; Involvement measures students’ active 
participation in class activities; Investigation gauges the emphasis on inquiry-based learning; Task 
Orientation assesses clarity and focus in completing assignments; Cooperation measures collaboration 
among students; Equity evaluates fairness and equal treatment; Differentiation reflects tailoring of 
instruction to meet diverse needs; Computer Usage assesses the extent of technology integration in 
learning; and Outcome Orientation measures the focus on achieving specific learning goals and results. 

Constructivist Learning Environment Survey (CLES)   

The Constructivist Learning Environment Survey (CLES), developed by Taylor, Fraser, & Fisher 
(1997), is designed to assess the extent to which classroom environments reflect constructivist 
principles of teaching and learning. It consists of five dimensions: Personal Relevance examines how 
learning is connected to students’ real-life experiences; Uncertainty of Science explores the 
understanding that scientific knowledge is subject to change and interpretation; Critical Voice measures 
the degree to which students feel comfortable questioning and expressing critical opinions about 
teaching and learning; Shared Control assesses the extent to which students have influence over learning 
activities, assessment, and decision-making; and Student Negotiation evaluates opportunities for 
students to discuss, share, and negotiate ideas with peers and teachers. 

Research methodology 

The present study moves in different phases. The first phase is to comprehensively explore various 
theories and scales related to learning environment is developed and are present in literature and this is 
achieved in literature review. The second phase of the study is to explore various dimensions for the 
learning environment. These dimensions are taken from the theories and scales explored in the first 
phase. In this phase, efforts are made to define each of the dimensions. This is done through searching 
the meaning of dimension  

In the second phase itself, various listed dimensions will be assigned to various groups based on 
repetition of dimensions, similarity and or near in meaning or conceptual proximity, to reduce the 
number of dimensions for the list of final dimensions. This step is done by the researchers. The method 
used is Nominal Group Technique (NGT) and five research experts are part of it. In NGT, the study 
follows four steps. In the first step, all participants jaunt down their points separately. Then each one 
shares idea with others. After that, all discuss together about the idea. In the last step, through rating, 
they come on common conclusion. The method is given by Delbecq & Van de Ven (1971).  After each 
iteration, evaluation is done by each expert on Likert scale of one to five. Everytime, the evaluation or 
feedback will be taken for each point under discussion.  

In the Third Phase of the study, the list is then provided to ten education experts who have more than 
fifteen years of experience working in HEIs. All experts remain anonymous to each other. In the list, 
various dimensions with definitions, respectively, will be given. These definitions for dimensions will 
be from the theory itself. In the next column of the list, proposed groups (tentative clusters) with 
respective definitions are provided. In this phase, the Delphi Method is employed to validate and refine 
these proposed groups through structured expert consultation.  

 By giving the list to ten validating educational experts, clusters are going to be finalized. In this case, 
experts verify the allotment of each dimension to one of the groups (clusters) based on definitions. Also, 
open-ended suggestions are asked to improvise the definitions of proposed groups and either dimension 
allotment is needed to be change. About the definition of each group definition and allotment of 
dimensions in groups, feedback is taken on Likert scale. The stopping criterion is getting more or equal 
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to four, the average of Likert scale measures given by educational experts. Here also, feedback is taken 
on Likert scale for each group definition and for each allotment. 

Through the iterative approach of Delphi method, both, definitions of groups (which later become latent 
constructs for the proposed scale) and which dimensions of literature should be in which group, are 
finalised. By iterative process, we mean that individual experts will be given dimensions with group 
name and group definition and suggestions will be taken and it will be repeated (after implementing 
previous recommendations) until no suggestions are given by any of experts. That last iteration will be 
a face validation for the groups and dimension allotment to various groups and definitions. At the end 
of the third phase, the study has finalised groups or clusters with respective definitions. In the analysis 
section of the study, table 3 is given in which the output of phase three, i.e., the final grouping is shown. 

By utilizing this dual-method approach, the study effectively mitigates the inherent risks of subjectivity 
in qualitative analysis (Singh & Hurley, 2017). Furthermore, the NGT-Delphi sequence systematically 
refines raw conceptual data into a validated framework, as the iterative Delphi rounds allow for the 
objective assessment of expert consensus through structured feedback loops (Bozkurt & Bozkaya, 2015; 
Saar et al., 2022). This hybridization of consensus techniques ensures that the resulting framework 
achieves both theoretical sufficiency and practical applicability contexts (Foth et al., 2016; Sims & 
Cilliers, 2023) and as well as reduces biasness (Paz-Pascual et al., 2029)) within higher education.  

In the fourth phase, questions or items for each cluster, which are now considered latent variables, are 
developed. This is done by analysing items of questionnaires present where scales are developed related 
to environmental learning. Items are either taken as they are, or with adaptation, or by creating new 
items fitting with the definition of the respective constructs.  

In the fifth phase, the finalised questionnaire will be distributed among respondents from three selected 
universities representing different geographical regions of India. These universities will include both 
online and offline learners, enabling the study to capture responses from learners with diverse modes 
of education. The inclusion of universities from different regions (North, South and East) and learning 
modes will help ensure geographical diversity and obtain a broader representation of respondents for 
the study. 

In the sixth phase, quantitative analysis will be done that includes exploratory data analysis and 
confirmatory data analysis to justify reliability and validity of the instrument for psychometric aspect. 
In total, one thousand learners from universities, questionnaire is sent which is constituted from table 
3. Five hundred offline students and five hundred online learners are targeted. Out of them, data are 
prepared from four hundred and thirty-nine learners from offline learners and four hundred and forty-
five from online learners. In total, eight hundred and eighty-four responses are eligible for analysis after 
pre-processing. First, the Exploratory Factor Analysis (EFA) is done. Parallel analysis is done to finalize 
the number of factors in EFA, which is the best method in organisational and psychological results 
(Hayton, Allen & Scarpello, 2004). EFA is done through using the ‘psych’ package in R language. For 
Confirmatory Factor Analysis (CFA), IBM SPSS Amos is used.  

Analysis  
The first phase is done through literature review of papers having theories and scales that are learning 
environment oriented. Following theories and scales are identified that are learning environment 
oriented: CIPP Model (Context–Input–Process–Product), Constructivist Learning Environment (CLE) 
framework, Biggs’ 3P Model (Presage–Process–Product), SAMR Model (Substitution, Augmentation, 
Modification, Redefinition), Ecology of Learning Model, Community of Inquiry (CoI) framework, 
Classroom Environment Scale (CES), Learning Environment Inventory (LEI), College and University 
Classroom Environment Inventory (CUCEI), Science Laboratory Environment Inventory (SLEI), What 
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Is Happening In this Class (WIHIC), Distance Education Learning Environments Survey (DELES), 
Technology-Rich Outcomes-Focused Learning Environment Inventory (TROFLEI), Constructivist 
Learning Environment Survey (CLES). 

Phase 2 

The second phase starts with identifying ninety-seven dimensions from selected scales and theories of 
phase one. The definitions of all dimensions are taken from the respective research papers. Based on 
definitions, all dimensions that portray same concept or highly similar concepts are taken as single 
dimension synthesized draft definition. With this, the number of dimensions are reduced to sixty four.  

After this, based on commonality in definition content, dimensions are assigned to groups by the 
researcher. The number of groups come out to be twenty. Groups are made keeping in mind that there 
should be some similarity in definitions but specific enough to be different from other groups. Now, 
based on the definition of dimensions in each group, tentative definition of groups is drafted from the 
definitions of dimensions belonging to the group. the result of draft is the definition of dimensions as 
well as the groups as an input data for NGT.  

In NGT, three iteration happens until consensus is reached for all definitions of dimensions and groups. 
Each research expert rates the (possibly revised) definition after each iteration on clarity, accuracy and 
distinctiveness on a Likert scale of one two five. The average cut-off after third iteration comes out to 
be more than four on Likert scale which is more than the decided threshold of eighty percent (proposed 
by the researchers).  

In the second phase, Table 1 data is finalized. Through NGT, data comes out with thirteen groups 
consensually with the groups’ tentative definitions and with sixty-four dimension definitions. All the 
thirteen cluster definitions are given in table 1. Some points that are noted in advance is that the 
dimension ‘Task Orientation’ is appearing in two places. This is because of how they are defined in 
their respective scales. Some definitions are made broad so that expert revision can be checked.  
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Table 1: First Level Grouping  
S

.n
o

. Dimensions of 

learning 

environment 

definitions of dimensions 

C
lu

st
er

 N
u

m
b

er
 f

ir
st

 l
ev

el
 

Clustering (first 

iteration) 

Cluster Definitions after first 

analysis 

1 Apathy lack of interest and participation by learners (LEI) 1 
Affective 

Environment  

The degree to which students' 

emotional and attitudinal experiences 

in the classroom are favourable or 

unfavourable, as evidenced by 

enjoyment/satisfaction, readiness to 

engage and ease in articulating 

critical perspectives or challenging 

pedagogical practices.  

2 Critical Voice 

measures the degree to which students feel comfortable 

questioning and expressing critical opinions about teaching 

and learning (CLES) 

1 
Affective 

Environment 

3 Satisfaction 
captures students’ enjoyment of class activities (LEI)  

Extent of enjoyment of classes (CUCEI) 
1 

Affective 

Environment 

4 Competition emphasis on outperforming classmates (CES) 2 
Competitive 

Orientation 
The degree to which the classroom 

emphasizes outperforming others 

and encourages comparison-based 

achievement.  5 
Competitivenes

s 
measures emphasis on outperforming peers (LEI) 2 

Competitive 

Orientation 

6 Difficulty 
Degree or extend to which students find difficulty with the 

work of the class (LEI) 
3 

Classroom 

Organization & 

Structure How well the class is organized and 

predictable, including clear rules, 

orderly routines, appropriate pace, 

goal clarity, and well-structured 

tasks. 

7 
Disorganizatio

n 
indicates the extent of confusion or lack of order (LEI) 3 

Classroom 

Organization & 

Structure 

8 
Order and 

Organization 

includes structure, planning and clarity in class operations 

(CES) 
3 

Classroom 

Organization & 

Structure 
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9 Rule Clarity 
that covers how clear and consistent classroom rules are 

(CES) 
3 

Classroom 

Organization & 

Structure 

10 Speed assesses the pace of classroom activities by students (LEI) 3 

Classroom 

Organization & 

Structure 

11 Formality 

examines adherence to formal classroom procedures. 

Hence, the degree to which learners’ actions are in direction 

with rules (LEI) 

3 

Classroom 

Organization & 

Structure 

12 Goal Direction  

reflects clarity and commitment to class objectives by the 

students. how clear students are about goal clarity in the 

class (LEI) 

3 

Classroom 

Organization & 

Structure 

13 
Task 

Orientation 

Extent to which class activities are clear and well organized 

(CUCEI) 
3 

Classroom 

Organization & 

Structure 

14 
Cognitive 

Presence 

the extent up to which learners can construct and confirm 

meaning through sustained reflection and discourse (COI) 
4 

Cognitive & 

Epistemic 

Engagement 

The extent to which learners develop 

understanding through reflection and 

discussion and recognize that 

knowledge can change and be 

interpreted.  
15 

Uncertainty of 

Science 

explores the understanding that scientific knowledge is 

subject to change and interpretation (CLES) 
4 

Cognitive & 

Epistemic 

Engagement 

16 Differentiation 

It reflects tailoring of instruction to meet diverse needs. 

Hence, The extent to which teachers cater for students 

differently on the basis of ability, rates of learning and 

interests. (TROFLEI)" 

5 
Equity, Diversity & 

Fairness 

The degree to which instruction is 

equitable and respectful of 

differences, including fair treatment, 

absence of favouritism and 

appropriate 

personalization/differentiation. 
17 Diversity 

covers tolerance and acceptance of individual differences 

(LEI) 
5 

Equity, Diversity & 

Fairness 
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18 Equity 

The extent to which the teacher treats students equally, 

including distributing praise, questions, and opportunities to 

be included in discussion (WIHIC)  

The extent to which students are treated equally by the 

teacher. (TROFLEI)  

The extend to which students are treated equally by the 

teacher. (OLES) 

5 
Equity, Diversity & 

Fairness 

19 Favoritism 
assesses perceptions of unequal treatment by faculty for the 

students (LEI) 
5 

Equity, Diversity & 

Fairness 

20 
Individualizati

on 

Extent to which students are allowed to make decisions and 

are treated differentially according to ability, interest of rate 

of working (CUCEI) 

5 
Equity, Diversity & 

Fairness 

21 Personalization 

"Emphasis on opportunities for individual students to 

interact with the instructor and on concern for students' 

personal welfare (CUCEI)" 

5 
Equity, Diversity & 

Fairness 

22 Chronosystem 

is the dimension that involves the influence of time and 

changes over the life course, for example pandemic inclines 

education towards online learning (EOL Model) 

6 
Institutional & 

Systemic Context 

The broader system shaping 

learning, including institutional 

objectives, resources and outcomes, 

and influences from family, 

community, culture, policy, and 

changes over time. 
23 Context is to evaluate over all objectives of the institute (CIPP) 6 

Institutional & 

Systemic Context 
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24 Exosystem 

that includes broader social systems that indirectly affect an 

individual such as community resources and early education 

policies, parent workplace policies, school board decisions, 

etc.) (Ecology of Learning Model) 

6 
Institutional & 

Systemic Context 

25 Input 

It is assessing the resources allotted to achieve the overall 

objectives of program, for example, assessing faculty, 

facilities and financial support of the institute (CIPP) 

6 
Institutional & 

Systemic Context 

26 Macrosystem 

dimension encompasses the larger cultural and societal 

influences for example Cultural beliefs, societal values, and 

education policies (Ecology of Learning Model) 

6 
Institutional & 

Systemic Context 

27 Microsystem 
includes direct environment like family, school, peers 

(Ecology of Learning Model) 
6 

Institutional & 

Systemic Context 

28 Mesosystem 

includes interaction between Microsystem like parent-

teacher collaboration, school-community partnerships, 

Participation in extracurricular activities, etc. (Ecology of 

Learning Model) 

6 
Institutional & 

Systemic Context 

29 Product includes outcome and effectiveness of the program(CIPP) 6 
Institutional & 

Systemic Context 

30 Scaffolding 
Scaffolding, which means giving support to learners as 

required (CLE Framework) by faciliator 
7 

Instructional Support 

& Teaching Role 

How effectively the teacher 

facilitates learning through 

scaffolding, coaching, supportive 

relationships, appropriate control, 
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31 Coaching 

coaching that means faculty will be the facilitators or coach 

for the learners. coaching that means faculty will be the 

facilitators or coach for the learners (CLE Framework) 

7 
Instructional Support 

& Teaching Role 

and purposeful design and direction 

of learning activities. 

32 
Teacher 

Control 

which represents the teacher’s strictness and discipline 
approach (CES) 

7 
Instructional Support 

& Teaching Role 

33 
Teacher 

Support 

"The extent to which the teacher helps, befriends, and is 

interested in students. (WIHIC)  

how teachers support students and encourage students 

(CES)  

The extent to which the teacher helps, befriends, trusts and 

is interested in students. (TROFLEI) 

 the extend to which the teacher helps, befriends, trusts and 

is interested in students. (OLES)" 

7 
Instructional Support 

& Teaching Role 

34 
Teaching 

Presence 

which is the design, facilitation and direction of cognitive 

and social processes to achieve meaningful learning 

outcomes (COI) 

7 
Instructional Support 

& Teaching Role 

35 
Active 

Learning 

the degree to which students are actively engaged in 

meaningful learning activities (DELES) 
8 

Learner Engagement 

& Participation 

The extent to which students actively 

engage and take responsibility for 

learning through involvement, 

autonomy, shared control, 

negotiation, and being treated as 

responsible learners. 
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36 Involvement 

"Extent to which students participate actively and 

attentively in class discussions and activities (CUCEI)  

The extent to which students have attentive interest, 

participate in discussions, and enjoy the Class (WIHIC) 

which indicates the level of involvement of the student in 

class activities (CES) The extent to which students have 

attentive interest, participate in discussions, do additional 

work and enjoy the class. (TROFLEI)" 

8 
Learner Engagement 

& Participation 

37 Shared Control 
assesses the extent to which students have influence over 

learning activities, assessment, and decision-making(CLES) 
8 

Learner Engagement 

& Participation 

38 
Student 

Autonomy 

"measures the level of independence and control students 

have over their learning process.(DELES) the extend to 

which … students have opportunities to initiate ideas and 
make their own learning decisions, and the locus of control 

is student oriented. (OLES)" 

8 
Learner Engagement 

& Participation 

39 
Student 

Negotiation 

evaluates opportunities for students to discuss, share, and 

negotiate ideas with peers and teachers.(CLES) 
8 

Learner Engagement 

& Participation 

40 
Young Adult 

Ethos 

"The extent to which teachers give students responsibility 

and treat them as young adults. (TROFLEI)" 
8 

Learner Engagement 

& Participation 
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41 
Authentic 

Learning 

"evaluates the extent to which tasks mirror real-world 

situations and applications(DELES) the extend to which 

students have the opportunity to solve real world problems 

that are authentic. (OLES)" 

9 
Learning Relevance 

& Authenticity 

The extent to which learning 

connects to real-world situations and 

to students’ personal goals and 
experiences, making learning 

meaningful. 

42 
Personal 

Relevance 

"examines how learning is connected to students’ real-life 

experiences(CLES) reflects how much the course content 

relates to students’ personal goals and real-life experiences 

(DELES) the extend to which there is a connection between 

students’ out of school experiences. (OLES)" 

9 
Learning Relevance 

& Authenticity 

48 
Task 

Orientation 

The extent to which it is important for students to complete 

activities planned and to stay on the subject matter (WIHIC) 

emphasis and encouragement to students on completing 

assignments and staying focused (CES) 

measures the focus on achieving specific learning goals and 

results. The extent to which it is important to complete 

activities planned and to stay on the subject matter. 

(TROFLEI) 

10 
Pedagogical Design 

& Practices 

The quality of learning task design 

and implementation, including 

problem-centred learning, use of 

cognitive and collaborative tools, 

innovation, inquiry/investigation, 

task focus, learning processes, and 

reflective online participation. 

43 Problem 
Problem that should encourage learners to get engages 

deeply with the subject matter or content (CLE Framework) 
10 

Pedagogical Design 

& Practices 
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44 
Cognitive 

Tools 

cognitive tools or resources that support learners to process 

the information to solve the problem and developing a 

construct or concept in mind (CLE Framework) 

10 
Pedagogical Design 

& Practices 

46 Innovation 

"Extent to which the instructor plans new, unusual class 

activities, teaching techniques and assignments (CUCEI) 

openness to new ideas and flexible teaching methods 

(CES)" 

10 
Pedagogical Design 

& Practices 

47 Investigation 

"The extent to which there is emphasis on skills and inquiry 

and their use in problem Solving and investigation (WIHIC) 

The extent to which skills and processes of inquiry and their 

use in problem solving and investigation are emphasised 

(TROFLEI)" 

10 
Pedagogical Design 

& Practices 

49 Process 

focusses on evaluating how well resources are being utilized 

or implemented and could be assess through teaching 

pedagogy, student engagement, etc(CIPP) 

10 
Pedagogical Design 

& Practices 

50 Asynchronicity 

the extent to which the asynchronous nature of the 

discussion forum promotes reflective thinking and the 

posting of messages at times convenient to the students. 

(OLES) 

10 
Pedagogical Design 

& Practices 

45 
Collaborative 

tools 

collaborative tools that support interaction with peers, 

faculty or others, fostering an environment to learn like 

discussion forums (CLE Framework) 

10 
Pedagogical Design 

& Practices 
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51 Affiliation 
indicates the level of positive interaction among learners 

(CES) 
11 

Peer Relationships & 

Social Climate 

The quality of peer relationships and 

interaction, including belonging, 

cooperation, cohesiveness, 

collaboration, social presence, and 

low levels of friction or cliques. 

52 Cliqueness 
indicates the degree to which students form exclusive 

groups (LEI) 
11 

Peer Relationships & 

Social Climate 

53 Cooperation 

"The extent to which students cooperate with each other 

during activities (WIHIC) The extent to which students 

cooperate rather than compete with one another on learning 

tasks (TROFLEI)" 

11 
Peer Relationships & 

Social Climate 

54 Friction 
measures the level of conflict and tension among students 

(LEI) 
11 

Peer Relationships & 

Social Climate 

55 Social Presence 

which means the ability of participants to identify with the 

community, communicate purposefully, and develop 

interpersonal relationships (COI) 

11 
Peer Relationships & 

Social Climate 

56 
Student 

Cohesiveness 

"extend to which students know, help and are friendly with 

each other (LEI) Extent to which students know, help and 

are friendly towards each other (CUCEI) The extent to 

which students are friendly and supportive to each other 

(WIHIC) The extent to which students know, help and are 

supportive of one another (TROFLEI)" 

11 
Peer Relationships & 

Social Climate 
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57 

Student 

Interaction and 

Collaboration 

"measures the extent of communication and teamwork 

among students in the virtual environment (DELES) the 

extent to which students have opportunities to interact with 

one another, exchange information and engage in 

collaboration (OLES)" 

11 
Peer Relationships & 

Social Climate 

58 
Computer 

Usage 

"assesses the extent of technology integration in learning 

(TROFLEI) the extend to which students use their 

computers as a tool to communicate with others and to 

access information (OLES)" 

12 
Resources & 

Infrastructure 

The availability and adequacy of 

learning resources and infrastructure, 

including physical facilities, learning 

materials, and access to 

computers/technology for learning. 59 
Material 

Environment 

assesses adequacy and quality of physical resources 

available to the students (LEI) 
12 

Resources & 

Infrastructure 

60 
Learning 

Resouces 

Learning resources and contents i.e. digital libraries, 

databases, etc. 
12 

Resources & 

Infrastructure 

61 
substititujion of 

technology 

where technology acts as direct substitute for some 

traditional tool without changing the process (SAMR) 
13 

Technology 

Integration 

The level at which technology 

changes learning activities—from 

simple substitution to improvement, 

redesign of processes, and enabling 

new tasks that were previously not 

possible.  

62 
augmentation 

of technology 

Augmentation’ act as a substitute with some process 
improvement (SAMR) 

13 
Technology 

Integration 

63 
modification of 

technology 

which means through technology, significant process 

redesigns happen (SAMR) 
13 

Technology 

Integration 

64 
redesign of 

technology 

under which technology enables creation of new task that 

previous not possible (SAMR) 
13 

Technology 

Integration 



   

 

  22 

 

Phase 3 

 

In the third phase of the study, the output of the second phase (Table 1) is given to ten educational experts working in Higher Education Institutions under 
Delphi method. In this, three iterations happened. In the first and second iterations, suggestions comes that are implemented by the researchers. In the third 
iteration, no suggestion comes and the average of likert scale measurement comes more that four (more that eighty percent agreement). The table 2 is the final 
output of the third phase.  

The experts provided inputs and recommendations for that is imbibed for dimensions, their allotment of groups and definitions. For example, forty-eighth 
item in table 1 is shifted to different cluster in table 2. In the same way, some groups are joined. For example, cluster two and cluster three present in table 1 is 
joined together to be single cluster number two in table 2. Following is the table 2 which is output of the third phase having nine clusters and the Figure 1 
denotes the final nine clusters to capture learning environment feedback from learners.  

Table 2: Output of third Phase 

S.no. 

Dimensions of 

learning 

environment 

definitions of dimensions 

New 

Cluster 

Number 

Clustering after 

Phase III 
definitions of Dimensions 

1 Apathy 
lack of interest and participation by 

learners (LEI) 
1 

Affective 

Environment 

The degree to which students' emotional and attitudinal 

experiences in the classroom are favourable or unfavourable, as 

evidenced by enjoyment/satisfaction, readiness to engage, and 

ease in articulating critical perspectives or challenging 

pedagogical practices. 

2 Critical Voice 

measures the degree to which 

students feel comfortable 

questioning and expressing critical 

opinions about teaching and 

learning(CLES) 

1 
Affective 

Environment 

3 Satisfaction 

"captures students’ enjoyment of 
class activities (LEI) Extent of 

enjoyment of classes (CUCEI)" 

1 
Affective 

Environment 
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4 Competition 
emphasis on outperforming 

classmates(CES) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It defines how well the classroom is run by clear rules and 

structured routines, which keeps things in order and makes sure 

everyone knows what they need to do and when. It also sets 

expectations for staying on task and finishing planned work, 

controls the pace and perceived difficulty of learning activities, 

and emphasises positively competing with peers. 

5 Competitiveness 
measures emphasis on 

outperforming peers (LEI) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

6 Difficulty 

Degree or extend to which students 

find difficulty with the work of the 

class (LEI) 

2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

7 Disorganization 
indicates the extent of confusion or 

lack of order (LEI) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 
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8 
Order and 

Organization 

includes structure, planning and 

clarity in class operations(CES) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

9 Rule Clarity 

that covers how clear and 

consistent classroom rules 

are(CES) 

2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

10 Speed 
assesses the pace of classroom 

activities by students (LEI) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

11 Formality 

examines adherence to formal 

classroom procedures. Hence, the 

degree to which studens' actions are 

in direction with rules (LEI) 

2 

Classroom 

Regulation, Pace & 

Performance 

Climate 
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12 Goal Direction 

reflects clarity and commitment to 

class objectives by the students. 

how clear students are about goal 

clearity in the class (LEI) 

2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

13 Task Orientation 
Extent to which class activities are 

clear and well organized (CUCEI) 
2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

48 Task Orientation 

"The extent to which it is important 

for students to complete activities 

planned and to stay on the subject 

matter (WIHIC) emphasis and 

encouragement to students on 

completing assignments and 

staying focused (CES) measures 

the focus on achieving specific 

learning goals and results. The 

extent to which it is important to 

complete activities planned and to 

stay on the subject matter. 

(TROFLEI)" 

2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

14 
Cognitive 

Presence 

which means the extent up to which 

learners can construct and confirm 

meaning through sustained 

reflection and discourse (COI) 

3 

Cognitive & 

Epistemic 

Engagement 
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15 
Uncertainty of 

Science 

explores the understanding that 

scientific knowledge is subject to 

change and interpretation(CLES) 

3 

Cognitive & 

Epistemic 

Engagement 

 

 

 

 

The extent to which learning promotes deep conceptual 

understanding through reflection and dialogue, is experienced 

as authentic and applicable to real-life situations, and is viewed 

through an epistemic lens where knowledge may be uncertain 

and changeable.  
41 

Authentic 

Learning 

"evaluates the extent to which tasks 

mirror real-world situations and 

applications(DELES) the extend to 

which students have the 

opportunity to solve real world 

problems that are authentic. 

(OLES)" 

3 

Meaning-Making & 

Authentic 

Cognitive 

Engagement 

42 
Personal 

Relevance 

"examines how learning is 

connected to students’ real-life 

experiences(CLES) reflects how 

much the course content relates to 

students’ personal goals and real-
life experiences (DELES) the 

extend to which there is a 

connection between students’ out 
of school experiences. (OLES)" 

3 

Meaning-Making & 

Authentic 

Cognitive 

Engagement 

16 Differentiation 

"reflects tailoring of instruction to 

meet diverse needs. Hence, The 

extent to which teachers cater for 

students differently on the basis of 

ability, rates of learning and 

interests.(TROFLEI)" 

4 
Equity, Diversity & 

Fairness 

 

 

 

 

 

 

 

 

 

 

 

 

17 Diversity 
covers tolerance and acceptance of 

individual differences (LEI) 
4 

Equity, Diversity & 

Fairness 
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18 Equity 

"The extent to which the teacher 

treats students equally, including 

distributing praise, questions, and 

opportunities to be included in 

discussion (WIHIC) The extent to 

which students are treated equally 

by the teacher. (TROFLEI) the 

extend to which students are treated 

equally by the teacher. (OLES)" 

4 
Equity, Diversity & 

Fairness 

The degree to which the learning environment is perceived as 

inclusive and equitable, as evidenced by equitable treatment 

(lack of favouritism), acknowledgement of different 

perspectives, and instructional adaptability to different abilities, 

interests, and learning paces, including provisions for 

personalised interaction and guidance.  

19 Favoritism 

assesses perceptions of unequal 

treatment by faculty for the 

students (LEI) 

4 
Equity, Diversity & 

Fairness 

20 Individualization 

Extent to which students are 

allowed to make decisions and are 

treated differentially according to 

ability, interest of rate of working 

(CUCEI) 

4 
Equity, Diversity & 

Fairness 

21 Personalization 

"Emphasis on opportunities for 

individual students to interact with 

the instructor and on concern for 

students' personal welfare 

(CUCEI)" 

4 
Equity, Diversity & 

Fairness 

22 Chronosystem 

is the dimension that involves the 

influence of time and changes over 

the life course, for example 

pandemic inclines education 

towards online learning (EOL 

Model) 

5 
Institutional & 

Systemic Context 
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23 Context 
is to evaluate over all objectives of 

the institute (CIPP) 
5 

Institutional & 

Systemic Context 

 

 

 

 

 

 

 

The extent to which the learning environment is shaped by the 

wider institutional and societal setting i.e., through programme 

goals, organizational support, and external contextual influences 

over time; that together defined, how teaching and learning are 

experienced and what outcomes become feasible.  

24 Exosystem 

that includes broader social systems 

that indirectly affect an individual 

such as community resources and 

early education policies, parent 

workplace policies, school board 

decisions, etc.) (Ecology of 

Learning Model) 

5 
Institutional & 

Systemic Context 

25 Input 

is assessing the resources allotted 

to achieve the overall objectives of 

program, for example, assessing 

faculty, facilities and financial 

support of the institute (CIPP) 

5 
Institutional & 

Systemic Context 

26 Macrosystem 

dimension encompasses the larger 

cultural and societal influences for 

example Cultural beliefs, societal 

values, and education policies 

(Ecology of Learning Model) 

5 
Institutional & 

Systemic Context 

27 Microsystem 

includes direct environment like 

family, school, peers (Ecology of 

Learning Model) 

5 
Institutional & 

Systemic Context 

28 Mesosystem 

includes interaction between 

Microsystem like parent-teacher 

collaboration, school-community 

partnerships, Participation in 

extracurricular activities, etc. 

(Ecology of Learning Model) 

5 
Institutional & 

Systemic Context 
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29 Product 
includes outcome and effectiveness 

of the program(CIPP) 
5 

Institutional & 

Systemic Context 

30 Scaffolding 

Scaffolding, which means giving 

support to learners as required 

(CLE Framework) by faciliator 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

31 Coaching 

coaching that means faculty will be 

the facilitators or coach for the 

learners. coaching that means 

faculty will be the facilitators or 

coach for the learners (CLE 

Framework) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

32 Teacher Control 

which represents the teacher’s 
strictness and discipline approach 

(CES) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 
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33 Teacher Support 

"The extent to which the teacher 

helps, befriends, and is interested in 

students. (WIHIC) how teachers 

support students and encourage 

students (CES) The extent to which 

the teacher helps, befriends, trusts 

and is interested in students. 

(TROFLEI) the extend to which the 

teacher helps, befriends, trusts and 

is interested in students. (OLES)" 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The extent to which teaching is deliberately designed and 

facilitated to support learning i.e. through planning and 

directing learning processes, providing guidance and support, 

managing control/discipline when needed, and 

selecting/structuring pedagogical practices such as inquiry, 

innovation, problem-centered tasks, learning tools 

(cognitive/collaborative), and asynchronous arrangements that 

promote reflective engagement.  

34 
Teaching 

Presence 

which is the design, facilitation and 

direction of cognitive and social 

processes to achieve meaningful 

learning outcomes (COI) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

43 Problem 

Problem that should encourage 

learners to get engages deeply with 

the subject matter or content (CLE 

Framework) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 
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44 Cognitive Tools 

cognitive tools or resources that 

support learners to process the 

information to solve the problem 

and developing a construct or 

concept in mind (CLE Framework) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

46 Innovation 

"Extent to which the instructor 

plans new, unusual class activities, 

teaching techniques and 

assignments (CUCEI) openness to 

new ideas and flexible teaching 

methods (CES)" 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

47 Investigation 

"The extent to which there is 

emphasis on skills and inquiry and 

their use in problem Solving and 

investigation (WIHIC) The extent 

to which skills and processes of 

inquiry and their use in problem 

solving and investigation are 

emphasised (TROFLEI)" 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

49 Process 

focusses on evaluating how well 

resources are being utilized or 

implemented and could be assess 

through teaching pedagogy, student 

engagement, etc(CIPP) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 
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50 Asynchronicity 

the extent to which the 

asynchronous nature of the 

discussion forum promotes 

reflective thinking and the posting 

of messages at times convenient to 

the students.(OLES) 

6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

35 Active Learning 

the degree to which students are 

actively engaged in meaningful 

learning activities (DELES) 

7 
Learner Agency & 

Participation 

The extent to which students actively participate and invest 

attentive effort in learning activities, exercise autonomy and 

responsibility, and influence learning decisions (shared control), 

including negotiating and discussing ideas with peers and 

teachers - capturing learner-centered involvement and voice in 

the learning process.  

36 Involvement 

"Extent to which students 

participate actively and attentively 

in class discussions and activities 

(CUCEI) The extent to which 

students have attentive interest, 

participate in discussions, and 

enjoy the Class (WIHIC) which 

indicates the level of involvement 

of the student in class activities 

(CES) The extent to which students 

have attentive interest, participate 

in discussions, do additional work 

and enjoy the class. (TROFLEI)" 

7 
Learner Agency & 

Participation 

37 Shared Control 

assesses the extent to which 

students have influence over 

learning activities, assessment, and 

decision-making(CLES) 

7 
Learner Agency & 

Participation 
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38 
Student 

Autonomy 

"measures the level of 

independence and control students 

have over their learning 

process.(DELES) the extend to 

which … students have 
opportunities to initiate ideas and 

make their own learning decisions, 

and the locus of control is student 

oriented. (OLES)" 

7 
Learner Agency & 

Participation 

39 
Student 

Negotiation 

evaluates opportunities for students 

to discuss, share, and negotiate 

ideas with peers and 

teachers.(CLES) 

7 
Learner Agency & 

Participation 

40 
Young Adult 

Ethos 

"The extent to which teachers give 

students responsibility and treat 

them as young adults. (TROFLEI)" 

7 
Learner Agency & 

Participation 

51 Affiliation 
indicates the level of positive 

interaction among learners (CES) 
8 

Peer Relationships 

& Social Climate 
The extent to which students encounter a supportive, cohesive, 

and collaborative peer community defined by positive 

affiliation, cooperation, interaction, and social presence. Lower 

degree of it means the presence of negative peer dynamics such 

as cliques and friction.  
52 Cliqueness 

indicates the degree to which 

students form exclusive groups 

(LEI) 

8 
Peer Relationships 

& Social Climate 



   

 

  34 

 

53 Cooperation 

"The extent to which students 

cooperate with each other during 

activities (WIHIC) The extent to 

which students cooperate rather 

than compete with one another on 

learning tasks (TROFLEI)" 

8 
Peer Relationships 

& Social Climate 

54 Friction 
measures the level of conflict and 

tension among students (LEI) 
8 

Peer Relationships 

& Social Climate 

55 Social Presence 

which means the ability of 

participants to identify with the 

community, communicate 

purposefully, and develop 

interpersonal relationships (COI) 

8 
Peer Relationships 

& Social Climate 

56 
Student 

Cohesiveness 

"extend to which students know , 

help and are friendly with each 

other (LEI) Extent to which 

students know, help and are 

friendly towards each other 

(CUCEI) The extent to which 

students are friendly and supportive 

to each other (WIHIC) The extent 

to which students know, help and 

are supportive of one another 

(TROFLEI)" 

8 
Peer Relationships 

& Social Climate 
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57 

Student 

Interaction and 

Collaboration 

"measures the extent of 

communication and teamwork 

among students in the virtual 

environment(DELES) the extend to 

which students have opportunities 

to interact with one another, 

exchange information and engage 

in collaboration (OLES)" 

8 
Peer Relationships 

& Social Climate 

45 
Collaborative 

tools 

collaborative tools that support 

interaction with peers, faculty or 

others, fostering an environment to 

learn like discussion forums (CLE 

Framework) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 
 

 

 

 

 

 

 

 

The degree to which sufficient learning resources, such as 

physical and digital infrastructure, are accessible and utilised, 

encompassing students' computer usage for communication and 

information retrieval, as well as the extent of technology 

integration into educational activities, ranging from basic 

substitution to innovative redesign that facilitates previously 

unattainable tasks. 

. 

58 Computer Usage 

"assesses the extent of technology 

integration in learning(TROFLEI) 

the extend to which students use 

their computers as a tool to 

communicate with others and to 

access information (OLES)" 

9 

Resources, 

Infrastructure & 

Technology 

Integration 

59 
Material 

Environment 

assesses adequacy and quality of 

physical resources available to the 

students (LEI) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 
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60 
Learning 

Resources 

Learning resources and contents i.e. 

digital libraries, databases, etc. 
9 

Resources, 

Infrastructure & 

Technology 

Integration 

61 
substitution of 

technology 

where technology acts as direct 

substitute for some traditional tool 

without changing the 

process(SAMR) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 

62 
augmentation of 

technology 

Augmentation’ act as a substitute 
with some process improvement 

(SAMR) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 

63 
modification of 

technology 

which means through technology, 

significant process redisign 

happens (SAMR) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 
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64 
redesign of 

technology 

under which technology enables 

creation of new task that previous 

not possible (SAMR) 

9 

Resources, 

Infrastructure & 

Technology 

Integration 

 

The table 1 has thirteen clusters whereas expert-validated table 2 has nine clusters. Experts merged related clusters, renaming some clusters with revision of 
their definitions.  ‘Affective Environment’ cluster remained unchanged with dimensions i.e. ‘Apathy’, ‘Critical Voice’, and ‘Satisfaction’, and its group 
definition also remains essentially the same. It oriented around learners’ enjoyment, comfort, engagement how comfortable students feel when sharing critical 
feedback or respectfully questioning the teacher's methods or lessons. Through literature also, these three dimensional relationships could be explored like 
apathy and satisfaction (Sashittal et al., 2012), critical voice and satisfaction (Hooper and Murphey, 2023) and between apathy and critical value (Sashittal et 
al., 2021) 

One of the major revisions done by the experts is to club two separate cluster from phase 2, ‘Competitive Orientation’ and ‘Classroom Organization & Structure’ 
into a single cluster ‘Classroom Regulation, Pace & Performance Climate’. The merger of ‘Competitive Orientation’ and ‘Classroom Organization & Structure’ 
appears conceptually justified because the underlying definitions share a common focus on how the classroom is run and how performance is expected within 
it. Hence, this cluster or latent construct directs towards the working atmosphere of the class. Through literature, relationships could be justified between 
 competition and competitiveness (Petrík & Vašašová, 2022), difficulty, goal direction and speed (Yang, Liu & Hunt, 2022), disorganization, order and 
rule clarity (Yang, Liu & Hunt, 2022), order and organization with rule clarity and task orientation, speed, difficulty and competition (Petrík & Vašašová, 2022), 
formality, rule clarity and order (Yang, Liu & Hunt, 2022), goal direction and task orientation (Yang, Liu & Hunt, 2022), etc. 

Another important change is in the cognitive area. In the first table, Cognitive & Epistemic Engagement included only Cognitive Presence and Uncertainty of 
Science, while Authentic Learning and Personal Relevance were in a separate cluster called Learning Relevance & Authenticity. In the final table, the experts 
brought these together under Cluster three, keeping Cognitive Presence and Uncertainty of Science, and adding Authentic Learning and Personal Relevance. 
The merger appears justified the four dimensions that collectively describe how knowledge is accepted by learners. Cognitive Presence and Uncertainty of 
Science capture the reflective and epistemic side of learning, whereas Authentic Learning and Personal Relevance capture the applied and meaningful side. 
Hence, the latent construct shows how knowledge is constructed, interpretated by students and made meaningful by learners. In literature also, the 
interconnection of dimensions could be seen. For example, between authentic learning and cognitive presence (Finch & Jefferson, 2013), authentic learning and 
personal relevance (Subramaniam, 2020), Uncertainty of Science and Authentic Learning (Manz, 2018), Cognitive Presence and Personal Relevance 
(McCrudden et al., 2010), Uncertainty of Science and Cognitive Engagement (Aridor et al., 2023) to name few. 
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The cluster Equity, Diversity & Fairness remains, but its group definition is expanded and sharpened. In Table 1, it focused on equitable treatment, absence of 
favouritism, and personalization/differentiation. In the final version, the experts reframed it more clearly as an inclusive and equitable learning environment, 
explicitly mentioning acknowledgement of different perspectives, instructional adaptability, and personalized interaction and guidance. The dimensions 
themselves remain the same: Differentiation, Diversity, Equity, Favouritism, Individualization, and Personalization. Their relationships among them through 
literature could be seen among ‘Differentiation’, ‘Individualization’ and ‘Personalization’ (Tomlinson & Jarvis, 2023), ‘Diversity’ and ‘Equity’ (De Leersnyder, 
Gündemir & Ağirdağ, 2022),  ‘Equity’, ‘Diversity and ‘Personalization’ (Lartey,  Cummings, Richter & Montgomery, 2026), ‘Individualism’, ‘Differentiation’ 
and ‘Personalization’ (Solnosky & O'Halloran, 2023), ‘Personalization’, ‘Equity’ and ‘Differentiation’(Mahmoudi-Dehaki & Nasr-Esfahani, 2025), etc. Hence, 
the cluster captures learners’ perception that includes justice in the classroom, i.e., the extent to which fairness, respect for diversity and adaptive instructional 
support coexist in the learning environment. 

The Institutional & Systemic Context cluster is retained, but its definition is rewritten more clearly. The included dimensions remain the same: Chronosystem, 
Context, Exosystem, Input, Macrosystem, Microsystem, Mesosystem, and Product. This construct captures the ecosystem surrounding learning (from program 
to institutional level), namely the institutional, social, cultural, policy-related and temporal conditions that influence how teaching is delivered and how learning 
outcomes are experienced by learners. 

A large merger happened around teaching and pedagogy. In Table 1, there were two separate clusters: Instructional Support & Teaching Role and Pedagogical 
Design & Practices. In the final table, these have been merged into one broader cluster called Teaching Design, Facilitation & Instructional Scaffolding. This 
new cluster includes Scaffolding, Coaching, Teacher Control, Teacher Support, Teaching Presence, Problem, Cognitive Tools, Innovation, Investigation, 
Process, and Asynchronicity. So, the experts no longer separated the teacher’s role from pedagogical design; instead, they treated them as one integrated 
teaching-support system. this construct captures the extent to which teaching in higher education is perceived as well-planned, facilitative, supportive and 
pedagogically structured to help students engage in meaningful learning. The dimensions included in the final latent construct are also associated with each 
other in literature. For say, ‘Scaffolding’ with ‘Coaching’, ‘Cognitive tools’ and ‘Teacher support’ (Puntambekar, 2022), 'Coaching' with ‘Scaffolding’ and 
‘Problem tasks’ (Singkaew & Chaijaroen, 2020; Samat, Chaijaroen, & Wattanachai, 2019), ‘Teacher Control’, ‘Scaffolding’ and ‘Process’ (Winnips, 2000), 
‘Teacher Support’, ‘Scaffoldikng’ and ‘Teaching Present’ (Jaber Rafidi & Wagner, 2024), ‘Teaching Presence’, ‘Asynchronicity’ and ‘Teacher Support’ 
(DeCamp et al., 2022), ‘Problem’, ‘Investigation’ and ‘Cognitive Tools’ (Singkaew & Chaijaroen, 2020), ‘Cognitive Tools’, ‘Scaffolding’ and 
‘Investigation’(Kim, & Reeves, 2007), ‘Innovation’, ‘Inquiry’ and ‘Scaffolding’ (Li, 2001), ‘Investigation’, ‘Problem’ and ‘Cognitive Tools’ (Tsai et al., 2018), 
‘Process’, ‘Teacher Control’ and ‘Teaching Presence’ (Chatterji, 2010), ‘Asynchronicity’, ‘Teaching Presence’, 'Scaffolding’ and ‘Cognitive Tools’ (DeCamp et 
al., 2022) 

The former Learner Engagement & Participation cluster has been renamed FLearner Agency & Participation. The included dimensions remain the same: Active 
Learning, Involvement, Shared Control, Student Autonomy, Student Negotiation, and Young Adult Ethos. In the previous definition, the construct was targeting 
engagement of learners in the sense of being getting involved, active and share responsibility in the learning process. In the updated by experts’ definition, 
beyond above mentioned keys, learners influence decisions of learning process like through discussion with peers and instructors. Hence, the definition is now 
from engagement, also include learners’ influence and ownership of learning. 
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The Peer Relationships & Social Climate cluster remains same with some changes in definition. The change strengthens the construct by making it more learner-
centred and conceptually integrated. The new definition not only focuses on one to one or one to many relationships but also convers the quality of peer 
environment. the revised definition reframes the construct as the extent to which students encounter a supportive, cohesive, and collaborative peer community. 

One of the important structural changes concerns technology and resources. In Table 1, there were two different clusters: Resources & Infrastructure and 
Technology Integration. In the final table, the experts merged these into one cluster, Resources, Infrastructure & Technology Integration. This means the experts 
no longer treated technology integration as a stand-alone construct; they treated it as part of the broader resource and infrastructure environment. Also, 
Collaborative Tools, which was previously under Pedagogical Design & Practices, has now been shifted into this combined technology-resource cluster. The 
expert revision appears conceptually justified because learning resources, infrastructure and technology integration jointly represent the enabling conditions 
through which contemporary higher education learning is accessed and experienced. In this sense, technology integration is not independent of infrastructure; 
rather, it depends upon and functions through the accessibility and utilization of institutional resources. Therefore, the construct is trying to find either learners 
do have the resources and technology they need and is the technology usage is happening in a meaningful and pragmatic way or not. As two separate constructs 
are again come into single construct and various dimensions coming together; these dimensions’ associations can be verified by literature. For say, ‘Collaborative 
Tools’ requires ‘Computer Usage’ that uses ‘Learning Resources’ which is affected by ‘Material Environment’ that can be can map to any SAMR level (Pang 
et al., 2024;  Blundell et al., 2022), ‘Computer Usage’  enables ‘Collaborative Tools’ that enables access to ‘Learning Resources’ that depends on Material 
Environment that determines SAMR level application (Koul, Fisher and Shaw, 2011), Material Environment  supports ‘technology infrastructure’ for ‘Computer 
Usage’, ‘Collaborative Tools’, ‘Learning Resources’ and ‘SAMR’ dimensions (Genn, 2001), ‘Learning Resources’ require ‘Computer Usage’ that are used 
within Collaborative Tools which reinforce SAMR amalgamation (Pang et al., 2024), SAMR Levels Categorize how ‘Collaborative Tools’, ‘Computer Usage’, 
and ‘Learning Resources’ are used (Blundell et al., 2022) 

Phase Four 
Below are the items that proposed to be used for empirical research for the future. Items are taken by the researchers, keeping in mind that they 
could be used in all the category of learners i.e. Online, Offline or Blended. Mostly, items are generated through actual items of dimensions present 
in final latent construct. The items present in Table 3 are suggestive only that could be used in validating scale in quantitative studies until unless 
scale get generalized in other universities with similar objectives.  

Table 3: Items of latent variables 

S.No. 

Dimension 

No. 

Latent variables 

from table 2 

Original Question 
Modified Question 

(Neutral for Both) 
Status Postive / 

Negative 

question PAPER 
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1 1 

Affective 

Environment 

Members of the class don't 

care what the class does 

I feel that members of this 

class care about our 

collective progress. (N) 

Modified 

N LEI 

2 1 

Affective 

Environment 

I feel safe questioning the 

teacher's ideas. 

I feel safe questioning or 

discussing the teacher's 

ideas. 

Modified 

P CLES 

3 1 

Affective 

Environment 

Student find classes are 

boring 

I find the classes to be 

engaging and 

interesting.(N) 

Modified 

N CUCEI(Modified) 

4 1 

Affective 

Environment 

I feel comfortable asking 

questions. 

I feel comfortable asking 

questions during class. 
Modified 

P CLES 

5 2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

Students seldom compete 

with one another 

Students in this course 

rarely compete with one 

another. 

Modified 

P (LEI) 

6 2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

The Class is well organised 

and efficient 

The class sessions are 

well-organized and 

efficient. 

Modified 

P (LEI) 

7 2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

Assignments are usually clear 

‘so everyone knows what to 

do 

Assignments are clearly 

explained so I know 

exactly what to do. 

Modified 

P CES 

8 2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

Student do not have to hurry 

to finish their work 

I have enough time to 

complete my work without 

rushing. 

Modified 

P LEI 

9 2 

Classroom 

Regulation, Pace & 

Performance 

Climate 

know how much work I have 

to do. 

I know exactly how much 

work I am expected to do 

for this course. 

Modified 

P (TROFLEI) 
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10 3 

Meaning-Making & 

Authentic Cognitive 

Engagement 

Course discussions help me 

explore new ideas. 

Course discussions help 

me explore new ideas. 
Same 

P Modified(COI) 

11 3 

Meaning-Making & 

Authentic Cognitive 

Engagement 

I use real facts in class 

activities. 

I use real-world facts and 

data in class activities. 
Modified 

P OLES, DELES 

12 3 

Meaning-Making & 

Authentic Cognitive 

Engagement 

I can connect my studies to 

my activities outside of class 

I can connect my studies 

to my activities outside of 

class. 

Same 

P DELES 

13 4 

Equity, Diversity & 

Fairness 

I do work that is different 

from other students' work. 

I have the opportunity to 

do work that is 

personalized or different 

from others. 

Modified 

P Troflei 

14 4 

Equity, Diversity & 

Fairness 

The class has students with 

many different interests. 

The class includes 

students with a wide 

variety of interests. 

Modified 

P LEI 

15 4 

Equity, Diversity & 

Fairness 

I get the same opportunity to 

answer questions as other 

students. 

I have the same 

opportunity to participate 

and answer questions as 

others. 

Modified 

P (TROFLEI) 

16 4 

Equity, Diversity & 

Fairness 

The instructor goes out of 

his/her way to help students 

The instructor goes out of 

their way to help students 

succeed. 

Modified 

P (CUCEI) 

17 5 

Institutional & 

Systemic Context 

Changes in family situations 

affect students’ academic p... 

Changes in my 

personal/family situation 

affect my academic 

performance. 

Modified 

N EOL(modifed) 
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18 5 

Institutional & 

Systemic Context 

The objectives of the program 

are clearly defined. 

The objectives of the 

program are clearly 

defined. 

Same 

P CIPP 

19 5 

Institutional & 

Systemic Context 

School administration 

provides adequate facilities. 

The administration 

provides adequate 

facilities and technical 

support. 

Modified 

P 

Ecology of Learning 

Model 

20 5 

Institutional & 

Systemic Context 

Adequate learning materials 

are available for the program 

Adequate learning 

materials are easily 

accessible for the program. 

Modified 

P CIPP 

21 5 

Institutional & 

Systemic Context 

My teacher motivates me to 

participate in class 

My teacher motivates me 

to participate in class. 
Same 

P 

Ecology of Learning 

Model 

22 5 

Institutional & 

Systemic Context 

The program improves 

students’ knowledge and 
skills. 

The program improves my 

knowledge and skills. 
Modified 

P CIPP 

23 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher explains complex 

ideas step by step. 

The teacher explains 

complex ideas step by 

step. 

Same 

P CLE Framework 

24 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

Teachers provide examples to 

explain concepts. 

The teacher provides 

examples to explain 

concepts. 

Same 

P CLE Framework 

25 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher gives me 

valuable feedback on my 

assignments 

The teacher gives me 

valuable feedback on my 

assignments. 

Same 

P OLES ,WIHIC 

26 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher encourages 

participation in discussions.. 

The teacher encourages 

participation in 

discussions. 

Same 

P COI 
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27 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher guides 

discussions effectively. 

The teacher guides 

discussions effectively. 
Same 

P CLE Framework 

28 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher provides helpful 

feedback. 

The teacher provides 

helpful feedback on my 

progress. 

Modified 

P TROFLEI 

29 6 

Teaching Design, 

Facilitation & 

Instructional 

Scaffolding 

The teacher organizes 

learning activities clearly. 

The teacher organizes 

learning activities clearly. 
Same 

P OLES 

30 7 

Learner Agency & 

Participation 

The teacher encourages 

participation in discussions. 

The teacher encourages 

active participation in 

discussions (online or in-

person). 

Modified 

P TROFLEI 

31 7 

Learner Agency & 

Participation 

Students participate in 

decisions about learning. 

I am able to participate in 

decisions about my 

learning process. 

Modified 

P CLES 

32 7 

Learner Agency & 

Participation 

I explain my ideas to 

classmates. 

I explain my ideas to my 

classmates. 
Same 

P CLES, CES 

33 7 

Learner Agency & 

Participation 

I make decisions about my 

learning. 

I make decisions about my 

own learning. 
Modified 

P (DELES,OLES) 

34 8 

Peer Relationships 

& Social Climate 

I ask other students to explain 

their ideas. 

I ask other students to 

explain their ideas. 
Same 

P WIHIC, TROFLEI 

35 8 

Peer Relationships 

& Social Climate 

I feel comfortable interacting 

with other students 

I feel comfortable 

interacting with other 

students (in-person or 

online). 

Modified 

P COI 

36 8 

Peer Relationships 

& Social Climate 

I share information with other 

students. 

I share information and 

resources with other 

students. 

Modified 

P CUCEI) 
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37 8 

Peer Relationships 

& Social Climate 

I discuss my ideas with other 

students. 

I discuss my ideas with 

other students. 
Same 

P OLES,DELES 

38 9 

Resources, 

Infrastructure & 

Technology 

Integration 

Students work together to 

solve problems. 

I work together with other 

students to solve 

problems. 

Modified 

P CLE Framework 

39 9 

Resources, 

Infrastructure & 

Technology 

Integration 

The books and equipment 

students need... are easily 

available in the classroom. 

The books, equipment, 

and digital tools I need are 

easily available. 

Modified 

P LEI) 

40 9 

Resources, 

Infrastructure & 

Technology 

Integration 

Using the LMS to assign 

homework 

The use of the Learning 

Management System 

(LMS) for assignments is 

effective. 

Modified 

P (SAMR) 

41 9 

Resources, 

Infrastructure & 

Technology 

Integration 

Employing gamification apps 

(e.g., Kahoot & Quizizz)... 

Using gamification tools 

(like Kahoot or Quizizz) 

helps my learning. 

Modified 

P (SAMR) 

42 9 

Resources, 

Infrastructure & 

Technology 

Integration 

Having students synthesise 

their analytical thoughts 

using multimedia tools 

I find it helpful to use 

multimedia tools to 

express my analytical 

thoughts. 

Modified 

P (SAMR) 

 

 

 

Phase Five 

Preliminary Analyses 

For EFA first two hundred datapoints from online and two hundred data points from offline respondents are allotted to data which is going to be used by EFA. 
Hence four hundred data points are considered for EFA. The suitability of the data for EFA was first assessed using the Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy and Bartlett's test of sphericity. The overall KMO value is .789, exceeds the commonly accepted minimum threshold of .60, indicating that 
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the sample was adequate for factor analysis (Kaiser, 1960). Bartlett's test of sphericity was significant, χ²(861) = 5959.66, p < .001, confirming that the correlation 
matrix is not an identity matrix and that sufficient inter-item correlations existed to justify factor extraction (Bartlett, 1954). 

EFA 

Although initial inspection of the raw eigenvalues suggested only four factors with eigenvalues greater than one, ‘Parallel Analysis’, that is regarded as one of 
the most accurate methods for determining the correct number of factors to retain (Horn, 1965; Zwick & Velicer, 1986) is conducted using 100 random datasets 
and indicated that nine factors should be retained, as their eigenvalues exceeded those generated by chance (Hayton, Allen, & Scarpello, 2004). Based on this 
recommendation, a maximum likelihood (ML) extraction with varimax (orthogonal) rotation is performed specifying nine factors, following recommended EFA 
reporting practices for psychometric scale development (Costello & Osborne, 2005; Fabrigar et al., 1999). The resulting nine-factor solution produced a clean 
simple structure, with the majority of items loading strongly (≥ .58) on a single factor and no substantial cross-loadings above .30, and communalities ranging 
from .354 to .629, indicating that the extracted factors accounted for a reasonable to substantial proportion of variance in most items (Hair et al., 2019). 
Collectively, the nine factors accounted for 50.1% of the total cumulative variance, which is consistent with acceptable variance-explained thresholds in applied 
social science research (Hair et al., 2019; Costello & Osborne, 2005).  

CFA 

A CFA is conducted using the Maximum Likelihood estimation method to assess the measurement model comprising nine latent constructs (Labelled C1 to C9 
as per the sequence of Table 3 column ‘Dimension No.’) and 42 observed indicators (Figure 1). Data for the CFA is the rest of the data points not used for EFA. 
The chi-square statistic was non-significant (χ² = 797.155, df = 783, p = .355), suggesting that the covariance matrix implied by the model did not significantly 
differ from the sample covariance matrix. Furthermore, the normed chi-square value (χ²/df = 1.018) was substantially below the recommended threshold of 3.0, 
indicating a very good model fit. Further, the fit indices satisfied the recommended thresholds, including CFI = .998, TLI = .998, IFI = .998, GFI = .929, AGFI 
= .918, RMR = .028, and RMSEA = .006, confirming the adequacy of the measurement model. All factor loadings were statistically significant (p < .05), with 
standardized loadings ranging from 0.621 to 0.783. These values exceeded the recommended threshold of 0.50, indicating satisfactory convergent validity and 
indicator reliability. Additionally, the correlations among the latent constructs were low, ranging from −0.168 to 0.098, supporting discriminant validity. Most 
construct covariances were statistically non-significant, indicating that the constructs were distinct from one another. 
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Figure 1: Unstandardized values in CFA 
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Discussion 

The present study is done to address the gap in educational environment evaluation, that is, the absence 
of factors that are common for assessing educational learning environment common for online, offline 
and blend of both. Literature tells us several models and framework for the same. But none of them fits 
the requirement of the study. Therefore, the proposed factors provide step towards developing scale to 
fulfil present need. In the initial phase, sixty-four dimensions are identified. They were grouped into 
thirteen groups. These dimensions were first grouped into thirteen clusters and later refined into nine 
expert-validated clusters as shown in Figure 2. The reduction in clusters shows conceptual integration. 
It means some clusters appears to be different, but similar on the premise of concept. For example, the 
merger of “Competitive Orientation” and “Classroom Organization & Structure” into “Classroom 
Regulation, Pace & Performance Climate” shows that classroom order, task clarity, pace, difficulty and 
performance expectations are not isolated experiences for learners. Rather, they cooperatively shape 
how students perceive the academic discipline, structure and performance climate of a course.  

The cluster “Equity, Diversity & Fairness” brings together differentiation, diversity, equity, favouritism, 
individualization and personalization. This reflects the need for inclusive learning environments in 
higher education. A valid learning environment scale must capture whether students feel fairly treated, 
personally supported and respected within the learning process.  

The study also combines institutional and systemic factors into one construct. The cluster “Institutional 
& Systemic Context” shows that learner experience is not shaped only by classroom-level factors. It is 
influenced by programme goals, institutional support, policy expectations, family background, cultural 
setting and community resources. This is consistent with ecological and systemic approaches to 
education, where learning is an outcome of interaction between the learner and multiple environmental 
systems (Li et al., 2025). through this construct, the proposed framework moves beyond narrow course 
feedback and shows that the quality of learning depends on broader institutional and social 
arrangements. 

The merger of teaching role and pedagogical design into “Teaching Design, Facilitation & Instructional 
Scaffolding” is another important outcome of the expert validation process. This finding suggests that 
learners may not experience teaching support and pedagogical design as separate aspects. Instead, they 
experience them together through the way the instructor plans the course, facilitates interaction, 
provides support, uses inquiry-based tasks, offers scaffolding and manages the learning process. In 
online, offline and blended environments, the instructor’s role is not limited to content delivery. The 
teacher functions as a facilitator, guide, designer and supporter of learning (Wojciechowski & Cellary, 
2013; NALLE et al., 2024; Machumu, & Zhu, 2019; Matewere et al., 2022). Therefore, this cluster 
provides a broader and more contemporary understanding of teaching effectiveness.  

The renaming of “Learner Engagement & Participation” as “Learner Agency & Participation” is 
conceptually valuable. The term agency goes beyond involvement or participation. It indicates that 
learners are not recipients of instruction but contributors to the learning process (Mairitsch et al., 2023). 
This includes their autonomy, shared control, negotiation, involvement and responsibility. In the context 
of higher education, learner agency is essential because students are expected to manage their own 
learning, participate in discussions, use digital resources as well as make decisions related to their 
learning journey. 

The Peer Relationships & Social Climate cluster reinforces the social nature of learning (Kornienko, 
2024; Mohammad Hosseini et al. 2022).  Whether learning occurs in a physical classroom, virtual 
classroom or blended environment, students’ interaction with peers contributes to belongingness, 
cooperation, confidence and motivation. The inclusion of affiliation, cohesiveness, cooperation, social 
presence, collaboration, friction and cliqueness within one construct depicts that peer climate includes 
positive and negative social dynamics. This is important where social presence may not emerge 
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naturally unless intentionally supported through discussion forums, group activities and collaborative 
tools. 

The final cluster, “Resources, Infrastructure & Technology Integration,” reflects the changing nature of 
higher education. The expert decision to merge resources, infrastructure and technology integration is 
appropriate because technology use cannot be separated from the availability of resources and 
infrastructure (Sunnasy et al., 2025). In learning environments, digital platforms, learning resources, 
computer usage, collaborative tools and technology-enabled redesign of learning activities determine 
the accessibility and quality of the learning experience. This cluster aligns with the need to evaluate not 
merely whether technology is present, but whether it is integrated into teaching and learning (Zheng et 
al., 2025). 

All items are also validated by online and offline learners through EFA and CFA. 

The findings suggest that the proposed framework provides a foundation for developing a unified 
learning environment scale. It captures emotional, cognitive, pedagogical, social, technological, 
institutional and equity-related dimensions of learning. The study contributes to the literature by 
offering a consolidated conceptual structure that can support comparable feedback across different 
learning modalities. 

Figure 2: Factors of Educational Environment. 

 

Source: Created by researchers 

Practical Implications  
From educational institutions point of view, the present study is valuable because it balances the 
conceptual comprehensiveness of dimensions with measurement feasibility A common difficulty in 
educational scale development is that a highly comprehensive conceptual model can become too 
unwieldy for actual administration. On the other hand, an overly brief scale may fail to capture the 
richness of the learning environment.  

The paper also has practical relevance for policy and institutional quality assurance. Because the study 
is motivated by the equivalence of learning modes and the need for a common evaluative basis, its 
output may help institutions move toward more comparable student feedback systems across online, 
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offline, and blended programmes. This is particularly relevant in systems where higher education is 
expanding rapidly into flexible and technology-enabled modes. A unified framework could allow 
institutions to compare student perceptions across modalities more fairly, identify strengths and 
weaknesses in programme delivery, and make more evidence-based improvements in teaching-learning 
design and support systems. 

Another is the final constructs are broad enough to guide targeted institutional interventions. For 
example, low scores on Affective Environment may indicate the need to improve student comfort, 
satisfaction and openness in classroom interaction; weak results on Teaching Design, Facilitation & 
Instructional Scaffolding may point toward faculty development needs; poor perception on Resources, 
Infrastructure & Technology Integration may indicate the need for better digital tools, access, or support 
systems. In this way, the framework does not merely measure student opinion but can also help 
institutions identify where improvement is needed. 

Finally, because the study proceeds to item development after expert validation, its output has direct 
applicability for future instrument construction. This means the paper does not stop at abstract 
conceptualization; rather, it moves toward a usable student-feedback scale that can later be empirically 
validated and adopted in practice. 

Future Research 

The present study provides a conceptual and expert-validated foundation for a unified educational 
learning environment scale in higher education. However, the proposed framework should be seen as 
an initial stage in a larger scale-development process as it need to be validated through research in 
different universities of different locations for being generalized.  

While the present study identifies affective, cognitive, institutional, pedagogical, participatory, peer-
related and technological dimensions, it remains to be tested whether all constructs contribute equally 
to the educational experience. Some dimensions may have stronger explanatory value in particular 
contexts than others. 

The central motivation of the paper is the absence of a common learner-feedback instrument that can 
function across online, offline, and blended learning. Accordingly, future studies should investigate 
whether the same constructs are understood similarly across these instructional modes and whether 
comparisons between modalities can be made meaningfully. Without such testing, the promise of a 
unified cross-modal scale remains conceptual. 

At present, the framework organizes dimensions of the learning environment, but it remains to be 
established how these constructs relate to important educational outcomes. Succeeding studies may 
therefore examine their relationship with student satisfaction, academic achievement, retention, 
perceived learning, engagement, sense of belonging, and overall educational quality. 

Future studies may critically explore whether additional dimensions emerge over time or whether some 
current dimensions need to be reconfigured. As educational environments continue to evolve due to 
digital transformation, artificial intelligence, changing pedagogies and shifts in policy and student 
expectations, new aspects of the learning environment may gain importance. 
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