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Abstract

:

The goal of this research was to create a partial least square structural equation model (PLS-SEM) with a second-order structural model to investigate the interaction between research-based methodologies and relationship factors that significantly influence learning satisfaction among university students. The instruments used in this study were a simple random sampling technique for structural equation model (SEM) analysis, while a quantitative process of survey data collection was manipulated through SPSS and Smart-PLS. The presented study attempted to explore whether teachers’ strategies are linked with their students for the students’ learning satisfaction. Thus, it represents the demands and expectations of two statistically significant common phenomena: research-based components and relationship approach components. This set of teaching techniques encourages university students and enhances their learning satisfaction. Moreover, this study explored teaching strategies that influence factors having a directly significant influence on learning satisfaction at university level. Each factor measures the relationship’s construct, proven to be a second-order SEM reflective model that is statistically significant. Our study explored learning satisfaction as an integral part of teaching strategies, by first- and second-order structural equation modeling, supported by students’ expectations, and the study’s empirical results provide potential implications for learning satisfaction.
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1. Introduction


Around the world, modern teaching tactics have flourished, and they are both successful and straightforward for teachers to implement [1,2]. Teaching strategies are effective in educating students and ensuring that they comprehend concepts. There is greater use of the internet in educational applications in this century, which could indicate that students and teachers would use technology more in open and flexible learning systems [1,3,4]. Strategies are critical to improve our educational system. The planned and unforeseen consequences of employing modern teaching techniques for teacher professional development must be investigated. Students and teachers both require certain skills and abilities in the use of various modern teaching strategies [3,5]. Therefore, research-based techniques must be organized in line with modern teaching relationships.



Research-based teaching techniques and factors of the relationship between students and teachers are the most significant indications of students’ satisfaction with their understanding and the enhancement of their learning, in this era [1,6,7]. Despite countless well intended efforts to progress student attainment in regularly low-performing schools, there is little indication of substantial progress.



The literature demonstrates a vast array of modern methods that are linked with learning satisfaction in the teaching system. Inventive teaching methods in academic learning are necessary [1,4,8]. Modern teaching techniques have significant influence in building constructive relationships between students and institutions [1,9,10]. The following sections explore two perspectives of learning satisfaction. Research-based teaching techniques are explained as a first-order construct, and relationship factors are established as second-order constructs.



1.1. Research-Based Teaching Techniques


The first construct selected in this research is research-based teaching techniques, which has developed as one of the wings of the conceptual framework in relation to learning satisfaction [6,11,12]. Indeed, research-based techniques encourage students’ perception of dynamic goal setting in academic and non-academic fields. This method helps the students become innovative and diversify their thinking. The research-based techniques method is one of the most important and modern teaching methods that link with traditional curricula, particularly for developing countries, such as Bangladesh. It provides students with intention to positively set their learning satisfaction in further study [9,13]. The research-based techniques that assisted in creating the educational satisfaction tool designed for this analysis were more practical than ancient teaching techniques used at the university level [6,14]. Well tested research-based teaching techniques that extend students’ abilities to retain, recall, and apply what they are instructed with do not seem to be systematically employed in classrooms [6,9,14]. Regardless of the numerous changes that occur in faculties, student performance will not improve considerably unless academics systematically use, and college leaders systematically promote, research-based tutorial methods [14,15,16].



There is almost no question that teachers have an impact on their students’ academic performance. Yet, if we look at the vast amount of significant research on the subject, it becomes clear that certain teaching tactics have a much greater influence than others. Teaching methods based on research practices are likely to have the greatest influence on student outcomes, according to research. It is necessary to know what the learners know for each lecture. The impact of such transparency on student outcomes is higher than the effect of having standards for all students. If it is not possible to quickly and clearly define what learners understand and what they will be able to perform at the end of a single lesson, the purpose of each session will be muddled. Clear lesson aims enable students to concentrate on the most important aspects of their course. Therefore, research-based techniques have a significant and positive impact on learning satisfaction when research practices are highly influenced by the students.



We can conclude from the above literature review that the first research hypothesis in this study is:



H1: 

Research-based techniques have a significant and positive impact on learning satisfaction.






1.2. Relationship


The second construct is that of relationship factors, which represents how teachers are connected with students in the classroom and outside of the class. This construct is demonstrated as a second-order construct because it cannot be directly measured. In order to measure the relationship between teachers and their students, it is necessary to have some dimensions to confirm the construct represented. The dimensions of choice, communication, collaboration, critical thinking, and creativity were selected to measure the factors of the relationship in our study, demonstrated as second-order dimensions. These five dimensions are concisely explained as follows.



Choice—The most essential dimension in the relationship factor is student choice, the element in which students are given the right to self-determination in picking their route. This dimension facilitates solid information between teachers and students. In 1998, William Glasser invented the term choice theory, which claims that we do nothing but behave and that we are motivated. Esteem and self-actualization are the most important needs in choice theory. They provide a foundation for satisfaction in the classroom, which should be a location where students can meet their needs. Therefore, we can conclude that choice has a significant and positive association to measure one of the relationship factors used as a dimension.



Collaboration—Collaboration is the procedure of two or more individuals, beings, or establishments cooperating to complete a job or attain a goal. The words collaboration and cooperation are occasionally identical. Most collaborations necessitate leadership, albeit this may entail common leadership within a decentralized and open association. Collaboration allows students be more engaged within class and outside of the class and objectives are achieved jointly. It is the most effective way to work together to fulfil a task or complete a project. Collaboration is a reflective indication of the relationship factor dimension. Addressing work difficulties in collaborative forms of communication, and making use of appropriate collaboration tools, may make a significant difference.



Communication—The communication method is key in the relationship between teachers and students, significantly influencing, for example, feedback from students. Communication is simply the act of sending data from one location, person, or cluster to another; nevertheless, each communication requires at least one sender to the community. Simply put, one of the most critical areas to focus on is teacher–student interaction. To make communication more effective, it is necessary to research learners’ likes and dislikes, and, therefore, how they change and evolve. Students should be encouraged to express themselves and to not be frightened of making errors. Encouraging individual students can be difficult, particularly in the classroom when number of students is larger than the standard number of participants. Communication is a strong factor in the relationship dimension of measuring constructs.



Critical Thinking—The ability to apply information, facts, and data to effectively solve problems is referred to as problem-solving and critical thinking. This does not imply that an immediate response is required; rather, it implies the ability to be ready to adapt to different situations, assess difficulties, and come up with solutions. However, problem-solving and critical thinking are interrelated with each other. Whenever a problem arises, critical thinking can guide one to solve the problem. Each individual is tasked with extending critical thinking. Communication and knowledge skills, analytical thinking, and better problem solving are all important foundational abilities for critical thinking. The term “critical thinking” relates to a scholar’s capacity to notice, examine, and assess materials or talents effectively.



Creativity—A person’s capacity to develop and propose unique and innovative ideas is referred to as creativity. Inventive students can use their creativity and critical thoughts to come up with new and significant ideas. Creative students can develop or manufacture something, which is a necessary talent for students to succeed in academics and at work. Creativity aids in problem-solving, increases pleasure in life, and provides a feeling of purpose. In the classroom, students’ creativity should be fostered by creating an environment that is kind and tolerant. Awareness of students’ needs and what they are expressing can encourage creative thinking. Tasks should be developed and adapted with creativity in mind. Rapid feedback on a student’s creativity is enabling. Assisting students in determining when it becomes acceptable to be innovative should be supported and encouraged in the relationship between teacher and student.



Explorations to assess have been consistently supported in the literature. The construct of relationship factors, with these five dimensions, are positively associated. The dimensions are also identified as theoretical relations and positive indications for justifying a construct. This construct, presented herein, has a significant and positive association with learning satisfaction.



Therefore, the study concludes that the second hypothesis is:



H2: 

Relationship factors have a positive and significant relation with learning satisfaction.






1.3. Learning Satisfaction


Learners’ feelings and attitudes toward the learning process, as well as the perceived amount of fulfillment associated with one’s willingness to learn, are represented by learning and achievement. Cardozo advanced the customer satisfaction idea, which gave rise to the learning satisfying theory (1965). Learning quality relates to the feelings associated with the activities that occur during learners’ participation in teaching and learning sessions. Learning satisfaction is influenced by research-based techniques and relationship factors that are positively associated. These two constructs are one of the more influential and more dynamic powers operating toward learning satisfaction between teachers and students. Recognizing the significance of student outcomes in university education is relevant in this context. This not only enhances performance but also fosters behavioral health and quality of life in students, which is beneficial to both short-term educational objectives and long-term personality development and social engagement.




1.4. Conceptual Framework


After an empirical literature review, the researcher found two hypotheses with three main constructs, as well as five dimensions. Therefore, hypotheses developed structurally led to a research conceptual framework, which was then explored by means of survey data to statistically measure variables (Figure 1).





2. Materials and Methods


2.1. Methodology


The research methodology was guided by a detailed procedure that was employed to classify, choose, and analyze the research evidence [17,18]. In social science, the research method generally used involves three paradigms: qualitative, quantitative, and mixed methods [19,20,21]. This research was conducted with the SEM technique to justify the conceptual framework, which is extensively useful in business and social sciences to develop the model or to test the theory [19]. In this study, the research method was adopted with exploratory analysis suitable for the second-order structural equation model, while the framework of the conceptual model was empirically checked by Smart PLS and SPSS to identify empirical data based on the literature review. The sampling procedure followed in this study was simple random sampling at the Daffodil International University, Dhaka. Nevertheless, the following aspects were also elaborated for this study and executed by means of step-by-step data analysis for the second-order structural equation modeling.




2.2. Data Analysis


Data analysis is a systematic process guided by method of execution of empirical data and by which method of research design is appropriate [20,21,22,23,24,25,26,27,28,29,30]. In this research, the conceptual model was generated through literature, which was used to accumulate the predicted relationship between constructs, drawn through hypotheses. The hypotheses were required to choose the appropriate method [20] for the exploratory analysis that is essential to the most common and well-known design of quantitative analysis [17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33] to test literature prediction from empirical data. Therefore, in this study quantitative analysis was selected by applying the statistical tools of SPSS and Smart-PLS. SPSS is more suitable for descriptive analysis, and Smart-PLS is more appropriate for inferential statistics [30,31,32,33]. The research model was reflective rather than formative. The reflective model develops the theory rather than tests the theory [20,21,22,23,24,25,26,27,28]. The research design of the strategy helps in obtaining the research prediction, identified or not. Therefore, researchers select the research design to get a suitable outcome, such as selecting the philosophy of positivism with a deductive approach because the deductive approach is more suitable to draw the conceptual framework through literature review. The strategy selected the survey method for data collection through close-ended questionnaires. A mono-method was chosen with cross-sectional time-horizon.



A plan for addressing the research topic is called a research design, while an approach utilized to carry out that plan is a research methodology [30]. Although research design and techniques are distinct, they are closely connected, because sound research design guarantees that the information gathered will enable a more fully addressed research issue [33]. So, in this study quantitative design was adopted to find the answers from survey data, which was a Likert scale of 1 to 5 points. Where 1 strongly disagrees, 2 disagrees, 3 is neutral, 4 agrees, and 5 strongly agrees. The target respondents were students of the department of business administration at Daffodil International University. A total of 113 questionnaires were distributed and, finally, 96 respondents were selected as a final data set for the empirical analysis. The study was conducted with a simple random sampling technique when the survey was completed and the data collected.



Data was explored using two statistical software, SPSS and Smart-PLS. SPSS was conducted for the items measured by exploratory factor analysis (EFA). PLS-SEM used Smart-PLS software. Data was first analyzed by the EFA to check each item factor loading achieved ≥0.50, the cut-off value required before executing the structural model. Likewise, PLS-SEM was explored to demonstrate the conceptual model by means of empirical data analysis. Therefore, the following sections are a set of EFA estimates and structural modeling validation.




2.3. Exploratory Factor Analysis (EFA)


An EFA to begin the exploratory factor structure of the SPSS, using an extraction method by Principal Component Analysis (PCA) and rotation method, was conducted through varimax with Kaiser Normalization. The results of each component achieved above 0.50, so were valid, as a value ≥0.50 was required for validity [22,23,24,25]. The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy is 0.843, which is more than 0.70, while the significant level for Bartlett’s Test of Sphericity is 0.000, which is less than 0.05. Therefore, EFA analysis is statistically significant and confirmed in the matrix of extraction and rotation methods (Table 1).



Cronbach’s alpha (α) of each item achieved more than 0.70; the cut-off value should be ≥0.70 to reach a reliable edge [23,26,33] The measurements were reliable and allowed for further analysis.




2.4. Factor Analysis by PLS Algorithm


The path analysis and SEM model with a PLS algorithm identify the path correlation coefficient, which measures the partial correlation coefficient between endogenous and exogenous variables [26,27]. The correlation coefficient ranges from −1 to +1, while the significance is 0.20. There is no required minimum level, although usually ≤0.10 is shown at bootstrapping for the significant path [28]. The PLS algorithm is essentially a series of weight vector-based regressions [29]. The weight vectors obtained upon convergence fulfil fixed point equations, while the fundamental PLS technique includes the stages listed below [30,31,32]. The following measurement figure is run by the PLS algorithm to get one of the most significant parameters, called factor loadings [33]. Thus, each item’s factor loading provided the item surface, which should be higher than, or equal to, 0.70 [27,28]. All of the measurements displayed above 0.70 factor loadings. Therefore, the measurement model was identified all of the items as strong enough to carry with the constructs without removing any single item (Figure 2). That means every construct stayed with three items.



The value of r-square in the second-order structural model for the construct of a relationship with five dimensions was strongly influenced by an exogenous variable with predictor dimensions of choice, collaboration, communication, critical thinking, and creativity. Choice achieved 58%, collaboration achieved 62%, communication 44%, critical thinking 42%, and creativity 20%. The rest of the causes might be other predictor variables.



The correlation coefficient between relationship and learning satisfaction was 0.220, which was ideally significant and allowed a precursor subset of the SEM model to run the bootstrapping model. On the other hand, the association between research techniques and learning satisfaction path coefficient was 0.717, which was highly correlated and showed that research-based education has much more influence on attaining satisfaction at the learning stage, rather than the conventional method. Nevertheless, the construct of the relationship with five dimensions has achieved ≥0.20. Therefore, the items of each dimension were statistically measured as second-order dimensions of the relationship construct. The coefficient of the path correlation between the exogenous variable of the relationship toward the five dimensions showed a strong association between them. The correlation between relationship and choice was 0.765 which was the second-highest association. The dimension of collaboration and relationship was 0.788, which was one of the highest associations. The third dimension between relationship and communication was 0.664 which was good at this level. The fourth dimension between relationship and critical thinking was 0.648, that showed a relatively high association as well. The last dimension between relationship and creativity was 0.451, which was a good association. Therefore, by the predictor variable of relationship measured with all of the dimension items the second-order was confirmed and established the reflective model.




2.5. Construct Reliability and Validity


Similar to Cronbach’s alpha, composite reliability is known as construct reliability to measure the internal consistency in scale categories [30]. The constructs achieved ≥0.70 in all of the desired cut-off lines. Cronbach’s alpha should be more than or equal to 0.70 and the latent variable becomes reliable in further analysis [27,30]. As the composite values also attained more than 0.70, this identified the construct as reliable [27]. In a nutshell, the measurement model should be focused on the measurement indices, which are the factor loading ≥0.50, AVE ≥ 0.50, CR ≥ 0.70, and Cronbach’s alpha ≥ 0.70 [27,33,34]. However, the following indices were explored statistically from the survey data to justify the literature (Table 2).



The following Figure 3 shows the Cronbach’s alpha of each construct, which achieved more than 0.70. Therefore, this indication allowed further analysis, such as correlation coefficient or path coefficients.




2.6. Convergent Validity


The convergent validity is calculated using the AVE (Average Variance Extracted). AVE ≥ 0.50 means the indicators have been quantified [35]. The AVE of all the constructs achieved more than 0.50, except for one construct of the relationship, which was 0.35, which was less than 0.50. The rest of the parameters identified the path coefficient as a precursor to running further analysis, such as path analysis using bootstrapping. The following discussion of discriminant validity is described from the perspective of any discriminant issue explained with different weights, which are the Fornell-Larcker criterion, Heterotrait-Monotrait ratio, and Cross Loadings, mentioned below.




2.7. Discriminant Validity


The most important phenomenon of discriminant validity measured by different weights are the Fornell-Larcker criterion, Heterotrait-Monotrait ratio, and Cross Loadings, shown in the below consequently (Table 3).



To estimate the degree of shared variance among the model’s latent variables, the Fornell-Larcker criterion has been widely utilized [36]. Using Fornell-Larcker Criterion, each variable square root AVE being greater than its association with other variables indicates there is no discriminant issue. From Table 2 the value of AVE was calculated and shown in Table 3 in bold marking. All of the variables, when exposed to SQRT (square root) achieved what was required to justify the first criterion and there was no discriminant issue regarding the Fornell-Larcker Criterion. Using HTMT the results are described in below (Table 4).



The discriminant validity using HTMT should have a value less than 0.85 but sometimes less than 0.90 regarding correlation between the constructs for there to be no discriminant issue [36]. The discriminant issue found in our research technique was 0.954, which is more than 0.90. Nevertheless, the rest of the constructs generated were less than 0.85, which identified no discriminant issues.



Finally, the discriminant validity using a Cross-Loadings relation between the items was addressed. The parent construct items for factor loadings should be more than other correlate construct factor loading correlations [27,30,34,36,37,38,39,40]. In the cross-loading, there was the issue of discriminant validity due to the small size sample. Therefore, this study recognized the discriminant validity.





3. Hypothesized Structural Equation Model (SEM) by PLS-Bootstrapping


Bootstrapping is a nonparametric method for determining the statistical validity of PLS-SEM outcomes, such as path coefficients [30]. Under this section, the structural model was analyzed to get the outputs of empirical data through statistical analysis by Smart PLS using PLS-Bootstrapping (Table 5).



The above table shows that hypotheses reached a minimum value of 1.96 to get the significant association at the p-value to become ≤0.05. Therefore, null hypotheses were rejected and alternative hypotheses established. The theoretical prediction justified research techniques and learning satisfaction. H1 at the t-statistics was 12.287 and the p-value was 0.000, which was greater than 1.96 with less than 0.05. On the other hand, the second hypothesis also reached more than the cut-off point since t-statistics was 2.490 with p-value being 0.025 which was less than 0.05. The dimension of choice t-statistics was 10.824 at the p-value less than 0.000 between choice ← relationships, whereas collaboration was 12.687 which was also significant at the p-value level less than 0.000 between collaboration ← relationships. The association between communication ← relationships was 2.204 with a p-value 0.43, and the critical-thinking ← relationship association t-statistics was 6.196 with a p-value 0.000. In the last dimension association between creativity ← relationship the t-statistics was 2.217 at the p-value 0.040, which identified the path relation as significant. Nevertheless, the second-order indication between construct and all dimensions reached by t-statistics achieved a significant level of the p-value less than 0.05. The prediction through literature as a deductive approach was justified. The structural equation model (SEM) in Figure 4 shows the value of R2 explored.



R-Square (r2)


The value of r2 was 0.736, which was almost 74%, and indicated that the endogenous variable of learning satisfaction was influenced by predictor variables of research-based techniques and relationship factors. The remaining 26% was influenced by other predictor variables. The second-order constructs were influenced by the measurement variables of each construct with three items being good regarding predictors of measured variables.





4. Conclusions and Recommendation


The goal of this study was to design a variance-based structural equation model that could be used to evaluate the strategies in a relationship measured by five dimensions and research approaches using Smart-PLS. A competency is a set of accepting, tools, and process management methods that are systematically performed with Smart-PLS to improve the model directly as statistically meaningful. As a result, the survey data analysis was approved with Smart-PLS to validate the strategy of factors influencing learning satisfaction explored directly by the first and second-order SEM that was statistically significant and showed positive influence by the two independent variables. Path association by the research techniques was more strongly achieved than another independent variable of relationship to learning satisfaction for students. The path coefficient beta (β) was strongly associated with learning satisfaction rather than with relationship. Therefore, students’ perceptions generated through research-based techniques rated much higher in terms of student satisfaction than relationship with teachers. However, the relationship variable was also significantly demonstrated with students’ learning satisfaction. Students enjoy research-based or analytical corresponding rather than conventional teaching techniques. Finally, it may be concluded that both independent variables were confirmed by the path analysis, where, at the very beginning, literature predicted that both independent variables have a significant and positive impact on students’ learning satisfaction. Therefore, the strategies that have been influenced through the two constructs are statistically significant toward learning satisfaction. Indeed, each dimension with three items accumulated a good number of R2 percentage value that was influenced by its measured items. Moreover, the R-squared figure designated the survey data as close-fitting of the regression line. At the final stage, the empirical data displayed with all of the parameters above were achieved and confirmed the model identified by empirical results, explained in the data analysis section, through prediction as made in the hypotheses.



Further study may suggest testing the two independent variables by covariance to confirm that both variables have a strong correlation. Presently only variance-based analysis was performed due its being a reflective model, which develops the theory through a deductive approach rather than testing the theory. The association among all of the variables was confirmed before running the final model. Nevertheless, a further study could include a large number of respondents, which would lead to confirmatory factor analysis in a formative study rather than a reflective study. The statistical technique may adapt to the covariance-based approach to justify the second-order dimensions, which might confirm the constructs and dimensions as well.
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Figure 1. Conceptual Framework [6,11,12]. 
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Figure 2. Path (correlation) Coefficient of PLS algorithm. Source: Empirical data analysis by Smart PLS. 
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Figure 3. Cronbach’s Alpha of Constructs. Source: Empirical data analysis by Smart PLS. 
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Figure 4. PLS-SEM Hypothesized Model using Bootstrapping. Source: Empirical data analysis by Smart PLS. 
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Table 1. Rotated Component Matrix with KMO & Bartlett’s Test and Cronbach’s Alpha (α).
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Item

	
Alpha

	
Components




	

	
(α)

	
1

	
2

	
3

	
4

	
5

	
6

	
7






	
ch1

	
0.78

	
0.62

	

	

	

	

	

	




	
ch2

	
0.71

	
0.85

	

	

	

	

	

	




	
ch3

	
0.75

	
0.78

	

	

	

	

	

	




	
col1

	
0.82

	

	
0.75

	

	

	

	

	




	
col2

	
0.80

	

	
0.84

	

	

	

	

	




	
col3

	
0.83

	

	
0.81

	

	

	

	

	




	
com1

	
0.84

	

	

	
0.85

	

	

	

	




	
com2

	
0.80

	

	

	
0.82

	

	

	

	




	
com3

	
0.87

	

	

	
0.80

	

	

	

	




	
cr1

	
0.90

	

	

	

	
0.76

	

	

	




	
cr2

	
0.86

	

	

	

	
0.86

	

	

	




	
cr3

	
0.87

	

	

	

	
0.84

	

	

	




	
ct1

	
0.78

	

	

	

	

	
0.76

	

	




	
ct2

	
0.72

	

	

	

	

	
0.86

	

	




	
ct3

	
0.78

	

	

	

	

	
0.84

	

	




	
ls1

	
0.89

	

	

	

	

	

	
0.82

	




	
ls2

	
0.82

	

	

	

	

	

	
0.88

	




	
ls3

	
0.85

	

	

	

	

	

	
0.79

	




	
rt1

	
0.80

	

	

	

	

	

	

	
0.75




	
rt2

	
0.77

	

	

	

	

	

	

	
0.82




	
rt3

	
0.77

	

	

	

	

	

	

	
0.78




	
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett’s Test of Approx. Chi-Square

Sphericity df

Sig.

	
0.843

13,590.179

210

0.000








Note: Extraction Method: Principal Component Analysis (PCA). Rotation Method: Varimax with Kaiser Normalization.
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Table 2. Construct Reliability and Validity.
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	Constructs
	Cronbach’s Alpha
	rho_A
	Composite Reliability
	Average Variance Extracted (AVE)





	Choice
	0.82
	0.82
	0.89
	0.74



	Collaboration
	0.86
	0.87
	0.92
	0.80



	Communication
	0.88
	0.89
	0.93
	0.81



	Critical thinking
	0.83
	0.84
	0.90
	0.75



	Creativity
	0.91
	0.92
	0.95
	0.85



	Relationship
	0.87
	0.88
	0.89
	0.35



	Research techniques
	0.84
	0.86
	0.91
	0.76



	Learning satisfaction
	0.90
	0.90
	0.94
	0.83







Source: Empirical data analysis by Smart PLS.
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Table 3. Fornell-Larcker Criterion.
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Constructs

	
1

	
2

	
3

	
4

	
5

	
6

	
7

	
8






	
Learning satisfaction (1)

	
0.912

	




	
Relationship (2)

	
0.615

	
0.594

	




	
Research techniques (3)

	
0.838

	
0.551

	
0.873

	




	
Choice (4)

	
0.466

	
0.765

	
0.363

	
0.857

	




	
Collaboration (5)

	
0.396

	
0.788

	
0.399

	
0.624

	
0.890

	




	
Communication (6)

	
0.525

	
0.664

	
0.444

	
0.322

	
0.318

	
0.902

	




	
Creativity (7)

	
0.315

	
0.451

	
0.253

	
0.207

	
0.164

	
0.208

	
0.924

	




	
Critical thinking (8)

	
0.350

	
0.648

	
0.373

	
0.300

	
0.390

	
0.341

	
0.174

	
0.865








Source: Empirical data analysis by Smart PLS.
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Table 4. Heterotrait-Monotrait Ratio (HTMT).
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Constructs

	
1

	
2

	
3

	
4

	
5

	
6

	
7

	
8






	
Learning satisfaction (1)

	
-

	




	
Relationship (2)

	
0.700

	

	




	
Research techniques (3)

	
0.954

	
0.637

	

	




	
Choice (4)

	
0.543

	
0.866

	
0.426

	

	




	
Collaboration (5)

	
0.450

	
0.859

	
0.468

	
0.737

	

	




	
Communication (6)

	
0.587

	
0.753

	
0.510

	
0.376

	
0.360

	

	




	
Creativity (7)

	
0.346

	
0.602

	
0.275

	
0.239

	
0.180

	
0.226

	

	




	
Critical thinking (8)

	
0.403

	
0.773

	
0.444

	
0.359

	
0.456

	
0.396

	
0.199

	
-








Source: Empirical data analysis by Smart PLS.
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Table 5. Path Coefficients.






Table 5. Path Coefficients.





	
Hypotheses

	
Constructs

	
t-Statistics

	
p-Values

	
Remark






	
H1

	
Research techniques → for learning satisfaction

	
12.287

	
0.000

	
accepted




	
H2

	
Relationship → learning satisfaction

	
2.490

	
0.025

	
accepted




	
Second-order constructs

	
Choice ← relationship

	
10.824

	
0.000

	
accepted




	
Collaboration ← relationship

	
12.687

	
0.000

	
accepted




	
Communication ← relationship

	
2.204

	
0.043

	
accepted




	
Creativity ← relationship

	
2.217

	
0.040

	
accepted




	
Critical-thinking ← relationship

	
6.196

	
0.000

	
accepted








Source: Empirical data analysis by Smart PLS.
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