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ABSTRACT

Learning objects, albeit small, play a significant role in conveying the learning objectives that align with learning strategies. Integrating these elements fosters positive perceptions of blended learning, which is expected to impact learning outcomes. However, there is a gap in the research on the relationship between learning objects, learning strategies, perceptions, and learning outcomes. This study aimed to develop and validate models and factors that influence the implementation of blended learning in higher education. A quantitative survey was conducted with 449 participants. The instruments used had undergone validity and reliability testing, and the data were analyzed using SEM. The results indicate that there is a model of factors influencing learning outcomes in the context of blended learning. This model includes nine dimensions of learning objects, six dimensions of learning strategies, and five dimensions of perception of acceptance, all of which significantly affect learning outcomes. The findings highlight the importance of considering the following factors in blended learning: a) learning objects, including presentation design, interaction usability, accessibility, reusability, feedback, and adaptation; b) learning strategies, such as rehearsal, elaboration, organization, critical thinking, learning time and environment, and peer learning; and c) perception of acceptance, including levels of use, attitudes, and technology adoption.

RESUMEN

Los objetos de aprendizaje, aunque pequeños, desempeñan un papel importante en la transmisión de los objetivos de aprendizaje que se alinean con las estrategias de aprendizaje. Este estudio pretendía desarrollar y validar modelos y factores que influyen en la implantación del aprendizaje combinado en la enseñanza superior. Se llevó a cabo una encuesta cuantitativa con 449 participantes. Los instrumentos utilizados se sometieron a pruebas de validez y fiabilidad, y los datos se analizaron mediante SEM. Los resultados indican que existe un modelo de factores que influyen en los resultados del aprendizaje en el contexto del aprendizaje combinado. Los resultados ponen de relieve la importancia de tener en cuenta los siguientes factores en el aprendizaje combinado: a) objetos de aprendizaje, incluidos el diseño de la presentación, la usabilidad de la interacción, la accesibilidad, la reutilización, la retroalimentación y la adaptación; b) estrategias de aprendizaje, como el ensayo, la elaboración, la organización, el pensamiento crítico, el tiempo y el entorno de aprendizaje, y el aprendizaje entre iguales; y c) percepción de la aceptación, incluidos los niveles de uso, las actitudes y la adopción de la tecnología.
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INTRODUCTION

Learning objects play a crucial role in digital learning due to their flexibility, personalization, interactivity, and high accessibility, which are essential for meeting diverse learners’ needs (Aljawarneh, 2020). They are one of the main components that support a variety of learning strategies, helping to create a dynamic, interactive, and effective learning environment (Kühn, 2017). The key to successful learning mainly depends on the construction and organization of these resources, which enhances learning outcomes at different levels (Schmoker, 2018). Thus, to achieve specific learning objectives, it is important to identify the necessary competencies. In this context, learning objects serve as one of the most effective tools for delivering knowledge and ensuring that these objectives are met (Alarcón et al., 2015).

Learning objects are specifically designed to achieve targeted educational outcomes or goals (Nash, 2005). Defined as the smallest units of learning materials, each learning object is centered around a specific learning objective. Much like puzzle pieces, these objects can be combined to create a comprehensive and cohesive learning experience (Kusnandar, 2013). They serve as focal points that are intrinsically linked to the learning strategies being implemented (Olander & Sandberg, 2013). Furthermore, studies consistently recommend the use of interactive digital learning objects as a means to enhance student engagement and improve learning outcomes (McGuinness & Fulton, 2019).

Moreover, research indicates that learning objects are often delivered through Learning Management Systems (LMS) (Kasim & Khalid, 2016). The learning object model facilitates the exchange of data between different LMS platforms, ensuring that structured and interactive learning objects can be shared seamlessly across various systems (Apoki et al., 2019). A diverse array of learning objects—including textbooks, test questions, and presentation slides—can be accessed through an LMS (Alarcón et al., 2015; Lau et al., 2018). This approach not only enhances accessibility but also provides equal opportunities for all students to engage with these learning materials (Migunani, 2023).

The relationship between learning objects and learning strategies is a critical component of effective learning activities. Optimizing this relationship is essential for maximizing learning outcomes (Pérez-Álvarez et al., 2018). Learning strategies encompass various dimensions, including cognitive strategies, learning support strategies, and learning habits (Assis et al., 2022). These strategies are influenced by numerous factors, such as motivation, learning styles, and student autonomy (Shi, 2017a). Understanding how learning objects and learning strategies interact can lead to a personalized learning experience tailored to each student’s individual needs (Shemshack & Spector, 2020), which in turn fosters a positive perception of learning activities.

A positive relationship between perceived acceptance of strategies, facilitation, satisfaction, and learning achievement has been demonstrated (Wang et al., 2021). This perception develops through the process that students experienced while using learning objects and learning strategies, which actively engage them in learning. The connection between student perceptions of learning objects and their acceptance is a critical aspect of educational research. Student perceptions significantly influence learning outcomes and overall educational experiences (S. B. Eom & Ashill, 2016), while positive perceptions can boost motivation and engagement, ultimately leading to better learning outcomes (Martin et al., 2018).

Research indicates that students’ perceptions of their learning environment—whether traditional or online—affect their engagement and acceptance of the educational mode being used (Oliveras-Ortiz & Hickey, 2020). Adopting appropriate learning strategies plays a crucial role in shaping student acceptance of both learning objects and the strategies applied (Huang, 2019). In blended learning, the combination of online and face-to-face learning modes enhances the overall learning experience and improves access to education (Sudarman & Sugeng, 2018).

In addition, various types of learning objects can significantly enhance student understanding and engagement, which ultimately leads to improved learning outcomes (Syarifuddin et al., 2023). To achieve effective learning outcomes, instructional design must align with appropriate learning strategies. On the other hand, one method of assessing the successful implementation of learning objects is by evaluating learning outcomes, particularly cognitive outcomes such as understanding (C2), applying (C3), and analysing (C4) (Suprapto et al., 2024). Thus, aligning learning objects with learning strategies is essential for enhancing student understanding and engagement, which ultimately leads to improved learning outcomes.

Given this context, it is essential to examine how learning objects influence learning strategies and their consequent impact on learning outcomes. Besides, understanding students’ perceptions of learning objects and strategies is equally important, as these perceptions play a significant role in shaping learning outcomes. This area of research requires further exploration, as there is still limited understanding on how learning objects and learning strategies affect the effectiveness of blended learning. The novelty of this research is that learning objects, learning strategies, and perception of acceptance are explored more deeply to build a model that influences the success of blended learning.

The objective of this study is to examine the direct relationship between learning objects and learning strategies, as well as their indirect relationship to learning outcomes. The research questions addressed in this study are as follows:


	What is the relationship between learning objects and students’ perceptions of blended learning acceptance?


	What is the relationship between learning strategies and students’ perceptions of blended learning acceptance?


	How do students’ perceptions of blended learning acceptance relate to learning outcomes after participating in blended learning?


	What is the relationship between learning objects and learning outcomes in a blended learning environment?


	What is the relationship between learning strategies and learning outcomes in a blended learning environment?







LITERATURE REVIEW


Learning objects 

Learning objects are the smallest units of learning. The analysis of educators’ responses, based on their experiences, shows that learning objects serve as reference tools—both digital and non-digital—that facilitate learning by guiding, motivating, and helping students make abstract concepts more tangible (Alizadeh et al., 2019). Digital-based learning objects are commonly used in web-based interactive e-learning and are designed to focus on a single learning objective (Kusnandar, 2013). Learning objects encompass more than just digital materials; they include any learning element that enhances the learning process. The learning object approach is rooted in a digital perspective with two key characteristics: “reusable” and “digital” (Arslan & Yildirim, 2016). However, learning objects differ from digital resources. A digital asset can only be considered a learning object when placed within a specific learning context considering the quality of the content (Muñoz et al. 2012), meaning anything can become a learning object if it is used to facilitate learning.



Learning strategy

Learning strategies are the steps students take to enhance their learning experiences (Shi, 2017b). These strategies empower students to take control of their own learning processes. In the context of blended learning, In the context of Blended Learning, learning strategies refer to students' self-regulation strategies, including cognitive, metacognitive, motivational, and management strategies, which are important for students to navigate the complexities of the Blended Learning environment (Eggers et al., 2021)



Perception 

Perception is defined as forming opinions about objects based on evidence or previous experiences. In the context of blended learning environments, it is important to consider students’ preferences and perceptions to make learning more effective and productive (Muthuprasad et al., 2021). Students’ perceptions have also been found to significantly influence learning outcomes in higher education (Akareem and Hossain 2016).



Learning Outcome

Learning outcomes are indicators used to measure students’ learning achievements and are the key items for assessing the quality of teaching (Lin & Chen, 2017). They are strongly influenced by factors such as learning models, curriculum design, and teaching methods. Research indicates that digital learning and learning motivation greatly enhance learning outcomes (Lin et al., 2017). Thus, by combining the strengths of blended learning to develop effective learning strategies, it is possible to further enhance learning outcomes.





METHOD


Participants

This study aims to explore the relationship between learning objects, learning strategies, and their impact on learning outcomes, as well as to review students’ perceptions of these factors. The participants were first-year students from the Education Study Program at Padang State University, Indonesia. Specifically, the study focused on students enrolled in the Basics of Education Science course, with a sample size of 449 students.

The research instruments included variables related to learning objects, such as Presentation Design, Usage Interaction, Interaction Usability, Accessibility, Reusability, Feedback, and Adaptation. For the learning strategy questionnaire, indicators were adapted from Kim (2019) and included rehearsal, elaboration, organization, critical thinking, metacognitive self-regulation, learning time and environment, effort management, peer learning, and help-seeking, which were incorporated into the strategic learning instruments.

Perception of acceptance was measured through three main indicators: 1) Level of Use, with sub-indicators including Frequency of Use, Duration of Use, and Features Used; 2) Attitude, comprising sub-indicators of Positive Attributes and Perception of Value; and 3) Level of Technology Adoption.



Data Collection 

Data were collected following the feasibility testing of the instruments. Students taking the DDIP course were invited to participate. Each participant came from different study programs or departments within several faculties at Padang State University, totalling 449 students from the Education Study Program. The questionnaire was distributed electronically via a Google Form link. Students were given one week to complete and submit the form.



Data Analysis

The data analysis process involves two stages. The first stage focuses on measuring the model by testing the validity and reliability of the instrument before moving on to the model test. Validity testing begins with an assessment of convergent validity, where each indicator is deemed valid if its loading factor exceeds 0.5 (Hair et al., 2019). Next, discriminant validity is tested to ensure that each statement item remains independent of the others, and is assessed using the Average Variance Extracted (AVE) value. An indicator meets discriminant validity criteria if its AVE value is higher than the correlation between latent variables (Fornell & Larcker, 1981; Kock, 2023).

Following this, a multicollinearity test is performed to check for equality of variance and residuals within the regression model, using the Variance Inflation Factor (VIF), which should remain below 5. Finally, a reliability test is conducted using composite reliability, where indicators are considered reliable if their composite reliability value exceeds 0.7 (Ghozali & Latan, 2012; Nunnally & Bernstein, 1994).

The second stage of data analysis involves conducting a Structural Equation Modeling (SEM) test to identify relationships between learning objects, learning strategies, perceptions, and learning outcomes. Data were analysed using SmartPLS 3.0 software (Hair et al., 2019), a tool designed to facilitate the analysis of complex relationships between variables in a model. The significance of factors that directly impact access and equity in blended learning is then assessed. A relationship is considered significant if the T statistic or t-value exceeds the critical value of 1.96.



 Ethical Statement

This research has been carried out by paying attention to the ethical principles that apply in the research. All research procedures conducted follow research ethics guidelines to ensure the protection of respondents. Respondents in this study are students who have voluntarily given consent to participate in data collection and student participation is anonymous and confidential.

The researcher is committed to maintaining the confidentiality of respondents' personal information and will only use the data obtained for the purpose of this research. All data collected will be processed objectively and will not be used for any purpose other than those that have been previously approved.





RESULTS

Based on the correlation test between reflective indicator scores and latent variable scores estimated using SmartPLS 3 (Figure 1), an individual reflective measure is considered high if it has a loading factor value greater than 0.7 and an Average Variance Extracted (AVE) value greater than 0.5 (Ghozali & Latan, 2012; Hair et al., 2019).

Figure 1

Measurement Model Estimated Using SmartPLS3
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In this study, the criterion for the loading factor value was set at 0.7. This means that the indicator is deemed to have passed the validity test if its loading factor value exceeds 0.7. The estimation results using SmartPLS are summarized in Table 1:

Table 1

Loading Factor Value of Variables











	
	Learning Object
	Learning Outcome
	Learning Strategy
	Perception_





	LO1
	0.752
	
	
	



	LO2
	0.753
	
	
	



	LO3
	0.798
	
	
	



	LO4
	0.834
	
	
	



	LO5
	0.808
	
	
	



	LO6
	0.823
	
	
	



	LO7
	0.836
	
	
	



	LO8
	0.810
	
	
	



	LO9
	0.805
	
	
	



	LOUT1
	
	0.853
	
	



	LOUT2
	
	0.813
	
	



	LOUT3
	
	0.866
	
	



	LOUT4
	
	0.815
	
	



	LOUT5
	
	0.804
	
	



	LS1
	
	
	0.863
	



	LS2
	
	
	0.862
	



	LS3
	
	
	0.902
	



	LS4
	
	
	0.819
	



	LS5
	
	
	0.817
	



	LS6
	
	
	0.788
	



	PERC2
	
	
	
	0.760



	PERC3
	
	
	
	0.819



	PERC4
	
	
	
	0.780



	PERC5
	
	
	
	0.813



	PERC6
	
	
	
	0.716






	Reliability Test




Reliability testing is conducted to assess the accuracy, consistency, and precision of the research instrument in measuring the constructs within the research model. In this study, reliability was tested using both composite reliability and Cronbach’s Alpha. Composite reliability is considered adequate if the value exceeds 0.7, indicating a good level of reliability. Cronbach’s Alpha uses a minimum criterion of 0.7, where values range from 0 to 1. The results of the reliability testing in this study are as follows:

Table 2

Results of the Reliability Test












	
	Cronbach’s Alpha
	rho_A
	Composite Reliability
	Average Variance Extracted (AVE)





	Learning Object
	0.931
	0.935
	0.942
	0.645



	Learning Outcome
	0.887
	0.888
	0.917
	0.690



	Learning Strategy
	0.918
	0.920
	0.936
	0.710



	Perception
	0.837
	0.841
	0.885
	0.606





Based on Table 2, all indicators for each variable in the research model are shown to be reliable. The Cronbach’s Alpha values for each variable exceed the reliability criterion of 0.7. Similarly, the composite reliability values are above the criterion of 0.7 for each variable. Therefore, the research instruments used are deemed both valid and reliable.


	Goodness of Fit for the Inner Model




The goodness of fit for the inner model assesses the relationships between constructs and evaluates the R-squared value of the research model. This process involves analyzing the path coefficient values to determine the significance of relationships between variables and examining the R-squared value to gauge the extent to which independent latent variables influence dependent latent variables.


	Path Coefficient Analysis




The path coefficient test evaluates the strength of the relationship or the influence that independent latent construct variables have on dependent latent variables. A strong relationship is indicated by a path coefficient with a p-value less than 0.05. The significance of the relationship between variables is assessed by comparing the T statistic value to the critical value of 1.96 at the 5% significance level (0.05). If the T statistic value exceeds 1.96, the relationship between the variables is considered significant. The direction of the relationship is indicated by the original sample coefficient (O): if the coefficient is positive (greater than 0), the relationship is considered positive. The path coefficient values for this study are detailed below on Table 3.

Table 3

Path Coefficient












	
	Original Sample (O)
	Sample Mean (M)
	Standard Deviation (STDEV)
	T Statistics (|O/STDEV|)
	P Values





	Learning Object 🡪 Learning Outcome
	0.215
	0.221
	0.055
	3.896
	0.000



	Learning Object 🡪 Perception
	0.345
	0.345
	0.064
	5.355
	0.000



	Learning Strategy 🡪 Learning Outcome
	0.185
	0.180
	0.057
	3.228
	0.001



	Learning Strategy 🡪 Perception
	0.403
	0.403
	0.065
	6.245
	0.000



	Perception 🡪 Learning Outcome
	0.539
	0.539
	0.060
	9.013
	0.000





Based on Table 3, the T statistic value for each variable is greater than 1.96, indicating significant relationships: learning object 🡪 learning outcome (3.896), learning object 🡪 perception of learning (5.355), strategy 🡪 learning outcome (3.228), learning strategy 🡪 perception (6.245), and perception 🡪 learning outcome (9.013). This suggests that all relationships between the variables are statistically significant.

Furthermore, Table 3 shows that the original sample coefficient (O) values for all variables are positive: learning object 🡪 learning outcome (0.215), learning object 🡪 perception of learning (0.345), strategy 🡪 learning outcome (0.185), learning strategy 🡪 perception (0.403), and perception 🡪 learning outcome (0.539). These positive coefficients indicate that all relationships between the variables are positive. Therefore, optimizing learning objects and learning strategies can enhance learning outcomes, which further emphasizes the need to focus on the blended learning support system as it improves learning outcomes and maximizes the effectiveness of blended learning implementation.


	Effect of Latent Variables on Dependent Latent Variables Based on R-Square Value




The R-square value indicates how much the dependent variable is explained by the independent variable. It reflects the strength of the relationship between the variables in the model. An R-square value of ≥ 0.67 signifies a strong relationship (Table 4).

Table 4

R-square









	
	R Square
	R Square Adjusted





	Learning Outcome
	0.697
	0.693



	perception of acceptance
	0.472
	0.467





According to the data presented in Table 4, there is a strong relationship between learning outcomes and the variables of learning objects, learning strategies, and perceptions. The R-square value for learning outcomes is 0.697, indicating that the independent variables (learning objects, learning strategies, and perceptions) explain 69% of the variance in the dependent variable (learning outcomes). The remaining 31% is influenced by other factors not examined in this study.

On the other hand, Table 4 also shows that the R-square value for the perception of acceptance is less than 0.67, with a value of 0.472. This suggests a moderate relationship between the dependent variable (perception of acceptance) and the independent variables, indicating that the relationship is not as strong.




DISCUSSION AND CONCLUSIONS

Based on the results of this study, it was found that the relationship between learning objects and student perceptions of blended learning is both positive and significant. These findings align with previous research, which shows that variations in the use of learning objects in blended learning positively impact student achievement (Lim et al., 2020). The availability of diverse learning objects, such as interactive multimedia, learning videos, and animations, also enhances student engagement and interaction (Barut Tugtekin & Dursun, 2022). These resources are not only flexible and reusable but also easily stored, contributing to their effectiveness (Gil-Flores et al., 2017).

Learning objects can significantly improve the quality of education through several key features: (a) Structured Materials: Well-designed learning objects present material in a structured and logical manner, making it easier for students to understand; (b) Attractive Visualization: The use of images, animations, and videos helps students visualize abstract concepts, enhancing comprehension; and (c) Accessibility: Learning objects can be accessed anytime and anywhere, allowing students to learn flexibly. These attributes collectively improve learning quality and positively influence students’ perceptions of blended learning.

Second, the relationship between learning strategies and students’ perceptions of blended learning has been proven to be both positive and significant. The selection of appropriate learning strategies has a significant impact on the quality of learning (Rahmi et al., 2024), as it involves applying various learning models such as project-based learning, group investigation, and other methods (Joyce et al., 2015). Choosing the right strategy is also crucial for the successful implementation of blended learning. Therefore, fostering a positive perception of both learning objects and the chosen learning strategies is essential to creating a meaningful learning experience (Koh, 2017). While previous research indicates that students generally hold a positive view of blended learning (Kintu et al., 2017; López-Pérez et al., 2011), Jaya & Akhirudin (2021) found contrasting results, noting negative perceptions due to limited learning facilities and insufficient technological understanding. This suggests that the quality of the learning objects and strategies employed influence the students’ perceptions of blended learning.

Third, there is a significant relationship between student perceptions of blended learning acceptance and learning outcomes. Blended learning, as a technologically advanced method, is tailored to meet student needs and involves several factors influencing learning outcomes, such as resources, strategies, support, and administration. This study’s findings align with prior research, which indicates that positive perceptions of blended learning can lead to enhanced skills, increased interest in courses, and greater career opportunities (López-Pérez et al., 2011). Other studies also suggest that blended learning models improve outcomes like independent learning (Chen et al., 2020). This implies that the perceived usefulness, motivation, and satisfaction derived from blended learning contribute to a positive attitude toward learning. Furthermore, this highlights that blended learning enhances students’ understanding of the subject, improves the learning process, and supports independent work (Lei, 2010). Thus, it is crucial to integrate both learning objects and strategies in face-to-face and online activities to positively influence students’ independent learning.

Fourth, the relationship between learning objects and learning outcomes in a blended learning environment is both positive and significant. Learning objects that are designed to support specific learning objectives have been found to enhance the learning process (Özkök & Yilmaz, 2020). Digital learning objects, in particular, have proven to be more effective in improving learning outcomes—both in terms of student performance and skill development—compared to traditional methods. These objects help students focus on specific concepts, thereby deepening their understanding of the material (Koh, 2017). In addition, research indicates that learning objects with high interactivity can boost student engagement and make the learning process more enjoyable (Onofrei & Ferry, 2020). This suggests that learning objects positively impact learning outcomes because they can be tailored to match each student’s pace and learning style.

Finally, the fifth research question confirms that the relationship between learning strategies and learning outcomes in a blended learning environment is positive and significant. The findings indicate that designing activities based on learning strategies and aligning them with learning needs are crucial for achieving successful learning outcomes (Albeta et al., 2023; Nguyen, 2017). Similar results have been observed in other studies, highlighting that the balance between support systems in blended learning, such as content and strategy, significantly impacts students (Rahmi et al., 2022, 2024). Not only do these strategies affect learning outcomes, but they also influence the skills students acquire. For instance, a meta-analysis of 55 studies found a positive effect of implementing flipped classroom models within blended learning (Cheng et al., 2019). Therefore, selecting appropriate learning strategies is vital in blended learning to ensure that activities provide direct, active, enjoyable, and meaningful learning experiences.

This study demonstrates a positive and significant relationship between learning objects, learning strategies, perceptions, and learning outcomes. Learning objects—digital resources designed to enhance learning—and learning strategies—methods used by students to improve their learning outcomes—are both critical in achieving successful learning. The combination of these variables is necessary to optimize learning outcomes. Perception also plays a key role, significantly influencing blended learning. However, the strength of the relationship between learning objects, learning strategies, and learning outcomes with perception is moderate rather than strong. This suggests that while perception is important, it is not the only factor determining learning outcomes.

For future research, it is recommended to investigate additional variables that build the success of blended learning. By considering these additional factors, blended learning can be further optimized, resulting in more effective teaching and learning outcomes.
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