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This study aims to assess the influence of social, cognitive, teaching, and technology presence on the success of Blended Inquiry Learning (BIL). The study was conducted on 222 students from the University of Lampung using an online self-administered Likert scale questionnaire. Data were analysed with Partial Least Squares (PLS) Regression. The results showed that all four aspects significantly impacted the effectiveness of BIL, with technological presence being the most prominent influence, while social presence was the least impactful. The BIL paradigm enhances students' understanding of topics, critical thinking skills, and capacity for independent learning. This research proposes to incorporate the element of technological presence into the Community of Inquiry (CoI) framework to enhance the integration of technology in the learning environment.
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INTRODUCTION
In the modern technological generation, regardless of the inevitable benefits of blended teaching, the qualitative educational processes of such students cannot be neglected. One way to advance the learning experience is Blended Learning, which integrates traditional and modern skills in class. This strategy enables increased flexibility regarding time and location while also augmenting learner engagement. Blended learning not only allows the students learn at their own pace and style, it increases the interaction between students and teachers, which is an essential aspect for learning success (Gherheș et al., 2021; Smith & Hill, 2019).
Flexible learning models have demonstrated an enhancement in student happiness and an improvement in learning management, especially in time management (Nkomo & Daniel, 2021; Turan et al., 2022). In this situation, students in flexible learning play a critical role in their learning as they are expected to possess self-learning skills. Moreover, these skills encompass the ability to collaborate and interact with others in an e-learning environmen, in addition to the ability to time management (Aller & Tangonan, 2023; McGarry et al., 2015). Studies, however, also indicate that the flexibility of learning can boost students’ motivation, which supports their better learning performance (Müller et al., 2018; Singh et al., 2022).
The development of this approach continues, one of which is Blended Inquiry Learning (BIL). This model is economical in Blended Learning owing to the inquiry approach, in which students are constantly tasked to question, study, and develop concepts independently. This approach has been found to be effective in promoting higher-order thinking skills (HOTS) specifically analysis, evaluation, and creation, which are essential in 21st-century education. Wang and Liu (2024) conducted a study that illustrated the effective use of the blended learning model on the development of HOTS among vocational high school students in China. This is consistent with previous research that inquiry-based learning increases the students' engagement and understanding of concepts (Ghani & Taylor, 2021). Therefore, it is possible that integrating them both will have immense potential for how students.
The BIL's success is closely related to the components in the Community of Inquiry (COI) model, which are areas of Social Presence, Cognitive Presence, and Teaching Presence. Social presence encompasses learners' social and emotional parts in an online learning context, which is significant in social interaction and community development (Garrison, 2019). Social presence has three distinct dimensions: open communication, group cohesion, and affective expression (Garrison & Arbaugh, 2007; Garrison & Vaughan, 2008). Such students, even when cut off from physically seeing their peers and the instructor in an online learning environment, rely on high social presence to obtain feelings of attachment and belonging. This presence makes people aware of their presence and that of others to enhance the sense of community (Gunawardena, 1995; Gunawardena & Zittle, 1997).
Cognitive presence refers to the degree to which learners engage in reflection and discussion, which are key to the BIL inquiry process (Yang & Lay, 2024). It involves learners critically examining course content, constructing meaning, and defending their views (Garrison & Arbaugh, 2007). Based on Dewey (1986) problem-solving model, cognitive presence follows four stages: a triggering event, exploration, integration of ideas, and resolution through application of understanding (Garrison, 2019; Garrison & Arbaugh, 2007). In this study, we developed a cognitive presence in five stages: exposure, team investigation, peer verification, communication, and closure. Garrison & Arbaugh (2007) note that while adult learners often see themselves as self-directed, the role of instructors, peers, the learning environment, and course content is crucial to fostering cognitive presence.
Teaching presence includes designing, implementing, and managing cognitive and social processes to achieve learning goals (Wang et al., 2021). As Garrison & Cleveland-Innes (2005) emphasize that interaction alone isn't enough for effective online learning; a strong teaching presence is essential. This presence involves course design, facilitating discussions, and delivering direct instruction (Anderson et al., 2001; Arbaugh & Hwang, 2006). In their meta-analysis, Martin et al. (2022) found that teaching presence, along with other components of the Community of Inquiry framework, positively impacts learning outcomes and satisfaction (ElSayad, 2023).
Technology presence is an essential additional element in the context of Industrial Revolution 4.0. Technology integration in learning functions as a tool and a media that enables interaction, collaboration, and real-time access to information. Integrating digital technology in learning in the Industry 4.0 era should be done with the principle that technology does not lead to poor conceptual understanding rather improves it (Yang & Lay, 2024). Other research also shows that using technology in learning can increase student engagement and support the development of HOTS (Ghani & Taylor, 2021).
Previous research has explored the impact of social, teaching, cognitive, and technological presence in educational settings, but none have specifically looked at how these elements influence Blended Inquiry Learning (BIL). Some studies highlight the importance of social and cognitive presence in online and blended learning. For example, Richardson (2001) found that interactions among learners significantly affect their perceptions of learning and satisfaction in online courses. Additionally, Almasi et al., (2018) demonstrated that social, cognitive, and teaching presence are strongly correlated with student traits and academic performance in university blended learning programs. Research has also focused on blended learning in specific contexts, such as English language learning. Grgurović (2011) studied a technology-enhanced blended learning approach in an ESL classroom, effectively integrating various learning methods. However, while many studies have examined presence components in blended learning, none have explicitly explored the interactions between Social Presence, Cognitive Presence, Teaching Presence, and Technology Presence within a BIL framework.
Thus, this study aims to fill the gap by analyzing the four elements' influence on BIL's effectiveness. This research is likely to bring new insights and significant contributions to the development of more adaptive and effective learning models in the digital era, particularly in the context of inquiry-based learning that prioritizes active student participation (Wang & Li, 2024).

METHOD
This study uses the Blended Inquiry Learning model to identify factors that influence learning effectiveness. This study observed five variables: four independent variables (social presence, teaching presence, cognitive presence, and technology presence) and one dependent variable (effectiveness of Blended Inquiry Learning).
This research was conducted at the University of Lampung, involving students who took Indonesian Language Education courses from various departments, namely Mathematics, Informatics Engineering, International Relations, and Counselling Guidance. The study involved a total of 222 students. The data was collected through an online questionnaire in which the indicators were relevant to the research variables. The questionnaire consisted of 19 statement items using a Likert scale of 1-5. The questionnaire data were analyzed employing the Partial Least Square (PLS) method, utilizing Smart PLS software. This approach uses a non-parametric Structural Equation Modelling (SEM) technique to evaluate the research model. PLS is suitable for analyzing complex relationships between variables, especially when the sample size is limited (30-100 samples) and the data does not follow a specific distribution (Yamin & Kurniawan, 2009). Data analysis includes variable validity and reliability tests and inner and outer model analysis. The research instrument is presented in Table 1 below.

Table 1.Research instruments

	No.
	Variables
	Indicators
	Question

	1
	Social Presence
	SP 1 
	I feel more confident in expressing my opinion during discussions in BIL class.

	
	
	SP 2
	Group discussions help me feel more connected with my classmates

	
	
	SP 3 
	Interaction with classmates makes the learning process more enjoyable and effective.

	2
	Cognitive Presence
	CP 1
	The materials and activities provided at the exposure stage helped me recognize the key issues and led me to further explore the topics studied.

	
	
	CP 2
	The discussions in the team at the investigation stage encouraged me to think critically and consider different perspectives on the learning topic.

	
	
	CP 3
	The verification process with my teammates helped me evaluate my understanding in depth and identify gaps in the investigation results.

	
	
	CP 4
	Sharing and discussing the results of the investigation with the group improved my understanding of the topic and reinforced the ideas I learnt.

	
	
	CP 5
	The conclusion at the end of the lesson helped me integrate the understanding from the previous stages and apply the learning concepts to a broader context.

	3
	Teaching Presence
	TP 1
	The briefing from the lecturer really helped me understand the stages in the BIL model.

	
	
	TP 2
	Lecturers encourage productive discussions that are relevant to the learning topic.

	
	
	TP 3
	Lecturers are always available to provide guidance during the learning process.

	4
	Technology Presence
	TIKP 1
	Technology makes it easier for me to access relevant resources.

	
	
	TIKP 2
	I feel more efficient in learning because of the technology used

	
	
	TIKP 3
	Technical constraints are rare and do not interfere with my learning process.

	5
	Effectiveness of Blended Inquiry Learning
	BIL 1
	I feel that the BIL model makes me understand the subject matter more thoroughly.

	
	
	BIL 2
	BIL encourages me to be more independent in managing my learning process.

	
	
	BIL 3
	The BIL model helped me improve my critical thinking skills.

	
	
	BIL 4
	BIL provides a richer and more meaningful learning experience compared to other learning models

	
	
	BIL 5
	I feel that the BIL model is effective in improving my understanding of the topics learnt.





RESULTS AND DISCUSSION
Research Findings
This study uses several variables with varying numbers of indicators, and to identify the most dominant indicators, validity and reliability testing is required by evaluating the outer and inner models. Indicator validity is measured using a loading factor, which is a value that represents the relationship between the question item score and the construct indicator score when measuring a construct. A loading factor value above 0.7 is considered valid. However, according to Hair et al. (2006), a minimum value of 0.3 is eligible, a value of 0.4 is more recommended, and a value above 0.5 is considered significant. In this study, the minimum loading factor limit used is 0.7, with the results of data analysis processed using Smart PLS 4.0 shown in Table 2 as follows;

Table 2. Loading factor values

	No.
	Variables
	Indicators
	Outer loadings

	1
	Social Presence
	SP 1
	0.825

	
	
	SP 2 
	0.843

	
	
	SP 3
	0.811

	2
	Cognitive Presence
	CP 1
	0.729

	
	
	CP 2 
	0.834

	
	
	CP 3 
	0.849

	
	
	CP 4
	0.844

	
	
	CP 5
	0.852

	3
	Teaching Presence
	TP 1
	0.846

	
	
	TP 2
	0.858

	
	
	TP 3
	0.875

	4
	Technology Presence
	TIKP 1
	0.858

	
	
	TIKP 2
	0.848

	
	
	TIKP 3
	0.843

	5
	Effectiveness of BIL
	BIL 1 
	0.791

	
	
	BIL 2 
	0.761

	
	
	BIL 3
	0.856

	
	
	BIL 4
	0.747

	
	
	BIL 5
	0.741



Table 2 illustrates that the loading factor value exceeds 0.7, which is a favorable outcome. A discriminant validity assessment is conducted by applying loading factor values. Discriminant validity is assessed using cross-loading values obtained from concept measurements. The cross-loading number quantifies the degree of association between the construct and its indicators and its correlation with indicators from other construct blocks. A measurement model has good discriminant validity when the correlation between the construct and its indicators surpasses those of other construct blocks' indicators. Table 3 presents the findings of this study's discriminant validity assessment.

Table 3. Cross-loading values

	Indicators
	Social Presence
	Cognitive Presence
	Teaching Presence
	Technology Presence
	Effectiveness of BIL

	SP 1
	0.825
	0.711
	0.657
	0.658
	0.698

	SP 2
	0.843
	0.725
	0.670
	0.700
	0.724

	SP 3
	0.811
	0.710
	0.692
	0.638
	0.689

	CP 1
	0.648
	0.729
	0.617
	0.626
	0.640

	CP 2
	0.698
	0.834
	0.724
	0.681
	0.741

	CP 3
	0.728
	0.849
	0.711
	0.675
	0.739

	CP 4
	0.736
	0.844
	0.685
	0.740
	0.751

	CP 5
	0.747
	0.852
	0.783
	0.705
	0.792

	TP 1
	0.714
	0.743
	0.846
	0.667
	0.759

	TP 2
	0.717
	0.756
	0.858
	0.664
	0.767

	TP 3
	0.665
	0.712
	0.875
	0.694
	0.716

	TIKP 1
	0.689
	0.693
	0.706
	0.858
	0.724

	TIKP 2
	0.700
	0.720
	0.632
	0.848
	0.750

	TIKP 3
	0.664
	0.712
	0.663
	0.843
	0.730

	BIL 1 
	0.681
	0.702
	0.735
	0.666
	0.791

	BIL 2
	0.655
	0.688
	0.663
	0.640
	0.761

	BIL 3
	0.678
	0.742
	0.689
	0.766
	0.856

	BIL 4
	0.698
	0.683
	0.592
	0.630
	0.747

	BIL 5
	0.613
	0.667
	0.712
	0.667
	0.741



Each indicator on the variable shows a higher correlation with the variable it measures and a low correlation with other variables, as shown in Table 3. This signifies that the constructs in the study model exhibit strong discriminant validity, hence validating the indicators for model formation.
The outer model is assessed by evaluating the reliability of constructs or latent variables through Cronbach's Alpha score and composite reliability. Should the score attain or beyond 0.7, the construct is deemed credible. The Average Variance Extracted (AVE) value, over 0.5, indicates that the construct is credible. Table 4 displays the outcomes of the composite reliability analysis.

Table 4. Construct reliability and validity

	Variables
	Cronbach's Alpha
	Composite reliability (rho_c)
	Average variance extracted (AVE)

	Social Presence
	0.768
	0.866
	0.683

	Cognitive Presence
	0.880
	0.913
	0.677

	Teaching Presence
	0.824
	0.895
	0.739

	Technology Presence
	0.807
	0.886
	0.722

	Effectiveness of BIL
	0.839
	0.886
	0.609



According to the Smart PLS output shown in Table 4, the reliability values of all constructs exceed 0.7 and 0.5. This indicates that each construct has a good level of reliability because the value has exceeded the specified minimum limit.  
Upon completion of testing the outer model, the inner model or structural model is then tested. Inner model evaluation is conducted by examining the dependent construct's r-square value (indicator reliability) and the t-statistic value of the path coefficient test. A higher r-square value indicates an improved capacity of the model to predict the study's variables. The path coefficient value indicates the significance level in hypothesis testing. Table 5 presents the coefficient of determination (R²), also known as the Determination Test, utilized to assess the degree to which the independent variables affect the dependent variable.

Table 5.R-square Value
	Variables
	R-square

	Effectiveness of BIL
	0.872



Table 5 demonstrates that social presence, teaching presence, cognitive presence, and technology presence account for 87.2% of the variability in the factors affecting the efficacy of Blended Inquiry Learning. The remaining 12.8% is affected by factors outside the scope of this study.
The evaluation of the inner model or structural model, encompassing the r-square value, parameter coefficients, and t-statistics, is conducted to assess the hypothesis. The determination to accept or reject the hypothesis relies on significant values among constructs, t-statistics, p-values, and additional criteria. This study uses the Smart PLS (Partial Least Squares) software to evaluate the established hypotheses, using bootstrapping results as a benchmark. The evaluation is based on the T-statistic value exceeding 1.96, a p-value significance level of 0.05 (5%), and a positive beta coefficient. Table 6 delineates the analytical outcomes pertinent to the study's assumptions, whereas Figure 2 illustrates the findings of the proposed research model.

Table 6. Path coefficient results
	Variables
	Original sample (O)
	Sample mean (M)
	Standard deviation (STDEV)
	T statistics (|O/STDEV|)
	P values

	X1: Social Presence -> Y: Effectiveness of BIL
	0.135
	0.136
	0.054
	2.494
	0.013

	X2: Cognitive Presence -> Y: Effectiveness of BIL
	0.289
	0.288
	0.066
	4.385
	0.000

	X3: Teaching Presence -> Y: Effectiveness of BIL
	0.281
	0.278
	0.058
	4.855
	0.000

	X4: Technology Presence -> Y: Effectiveness of BIL
	0.294
	0.297
	0.052
	5.670
	0.000
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Figure 1. The result of research model

Based on Table 6, the overall p-value shows a number smaller than 0.05. This indicates that all variables positively influence the effectiveness of online learning. Technology presence is the variable that gives the most significant influence, while the most minor influence comes from social presence.

Discussion
In Blended Inquiry Learning, there are four important components that enhance learning effectiveness: social presence, cognitive presence, teaching presence, and technology presence. Research shows that the technology presence significantly influences learning effectiveness, while social presence tends to have a minor influence.
Blended Inquiry Learning relies heavily on the technology presence to provide an engaging and and supportive learning environment. The appropriate use of technology can improve the materials accessibility, facilitate communication, and enable students’ collaboration. A study proved that blended learning can improve students' critical thinking skills through technology well integrated into the learning process (Saekawati & Nasrudin, 2021). Other studies have emphasized the importance of technology in providing students with greater flexibility in accessing information, materials, and collaborating in completing tasks, hence boosting their learning outcomes (Ernawati & Sari, 2022; Ningsih & Novita, 2022).
Meanwhile, the teaching presence guides and facilitates the educational process. Research indicates that a robust teaching presence in blended learning enhances student engagement and fosters the development of cognitive presence (Cornelius et al., 2019; Martin et al., 2022). Teaching presence not only includes the delivery of material but also includes the management of constructive interactions and feedback, which are crucial for creating meaningful learning experiences (Küçük & Richardson, 2019). In this context, teaching presence collaborates with technology to create a more effective learning experience.
Cognitive presence, which refers to students' ability to engage in critical and reflective thinking processes, is also important to the effectiveness to the effectiveness of Blended Inquiry Learning. According to study, when social presence is joined with appropriate teaching presence, a high level of cognitive presence is achieved, allowing for supports deep inquiry (Huang & Lee, 2022). This suggests that cognitive presence can be influenced by social interaction and effective teaching, which in turn improves student learning outcomes (Akyol & Garrison, 2019). Although social presence is essential in creating a sense of connection between students, the research indicates that it has smaller impact on learning effectiveness than other elements. Social presence enables students to express their thoughts more comfortably and foster a learning community (Armellini & Stefani, 2015). However, in the context of Blended Inquiry Learning, its influence may less significant than that of technology and teaching presence, which are more directly related to achieving better learning outcomes (Garrison, 2019).
In designing effective blended learning, teachers needs to ensure that these four elements (Social Presence, Cognitive Presence, Teaching Presence, and Technology Presence) are integrated and mutually supportive. A strong social presence will facilitate student collaboration, an excellent cognitive presence will trigger critical thinking and deep understanding, an adequate teaching presence will provide guidance and structure, and a technological presence will ensure the smoothness and efficiency of the learning process. By paying attention to and optimizing each of these elements, the effectiveness of blended learning models, particularly Blended Inquiry Learning, can be well achieved, resulting in meaningful learning and improving students' critical thinking skills and learning independence.
Considering the critical role of technology in blended learning in this study, the Community of Inquiry (CoI) theory needs to add the Technology Presence element as an integral component to enhance learning effectiveness. CoI theory initially consisted of three main elements (Social et al.) that focus on social, cognitive, and pedagogical aspects of creating an interactive and collaborative learning environment. However, in the current context of digital learning, technology plays a vital role in supporting, strengthening, and connecting the three elements. Therefore, this research offers an improved CoI theory, as illustrated below.
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Figure 2. Revised Community of Inquiry (CoI) Framework in the BIL Model

The figure illustrates the critical interactions between students, teachers, teaching materials, and learning technologies so that they are intertwined in a learning environment that combines synchronous and asynchronous learning. Students are at the center of the learning process. They can interact collaboratively with other students through learning technologies such as LMS and video conferencing or independently with teaching materials to explore the material. Teachers play a role in guiding the learning process by using structured teaching materials, both synchronously and asynchronously, to ensure the achievement of learning objectives. The interaction between these elements is supported by four types of Presence: Social Presence, which enhances connections between students; Cognitive Presence, which facilitates deep understanding of the material; Teaching Presence, which demonstrates the teacher's role in organizing learning; and Technology Presence that serves as a link between all components, enriching the learning experience through digital tools.

CONCLUSION
This research shows that technology presence has the most significant influence on the effectiveness of Blended Inquiry Learning, followed by teacher presence, cognitive presence, and social presence. Technology plays an essential role in enhancing student accessibility, interaction and collaboration, while effective teaching supports student engagement and the development of critical thinking. Cognitive presence helps students engage in critical and reflective thinking processes. Social presence, while important for building connections and learning communities, has little impact on learning effectiveness. This study confirms that harmonious integration between the four elements is necessary to improve learning outcomes in Blended Inquiry Learning.
This study has limitations, especially the context being limited to a particular institution or student characteristics. The measurement tools used may not be fully comprehensive for social presence, cognitive presence, teaching presence, and technological presence, as well as the lack of consideration of external factors such as student motivation or socioeconomic conditions that may affect learning outcomes. For future research, it is recommended to involve institutions with diverse student characteristics, use more comprehensive measurement tools with qualitative and quantitative approaches, and consider external variables to provide a more holistic picture of the effectiveness of Blended Inquiry Learning.
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