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 Research has shown the effect of student engagement, teacher leadership, and curriculum on the 
effectiveness of the use of learning technologies and the online learning environment. The study 
included a total of 382 samples that included both teachers and students. Survey respondents are 
qualified teachers with at least 10 years of teaching experience, as determined through sampling. 
Participants responded to a study questionnaire that was used to collect data. Data were collected 
using Smart PLS software, which included validity and reliability assessments and hypothesis 
tests. The results of the study indicated that the dissemination of learning technology is directly 
affected by teacher leadership and student participation, which affects its effectiveness. Instructor 
leadership, student engagement, and successful use of learning technologies directly impact the 
online learning environment. The use of learning technology is influenced by teacher leadership, 
curriculum, and student engagement, which ultimately impacts the online learning environment. 
This study suggests two main results. To enhance the efficiency of learning technology deploy-
ment, the focus of public policy should be on enhancing teacher leadership and student perfor-
mance. Moreover, enhancing the efficient use of learning technology is a critical policy goal to 
improve the quality of the online learning environment. Students and teachers with enhanced skills 
should collaborate to share their technological learning materials and management practices to 
improve students' online learning experiences. Subsequently, modifications were made to the cur-
riculum and there was an increase in teacher leadership. 
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1. Introduction 
 

Online learning, as defined by Tallent-Runnels et al. (2006) is the use of communication technologies, such as the Internet, to 
provide education to geographically separated students. Online learning can be classified into synchronous and synchronous 
modalities. Synchronous online learning is a form of education in which students and teachers can engage in flexible learning 
activities without having to be online simultaneously (Hrastinski, 2008). This learning is usually facilitated by a learning 
management system and other electronic tools to provide lessons in a flexible way to students who suit them. (Hutton et al., 
2020). Synchronous online learning is a form of education in which both teachers and students are required to be present 
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simultaneously to participate via videoconferencing (Hrastinski, 2008). Videoconferencing outlets are used to facilitate real-
time online learning (Hutton et al., 2020). The literature has shown the benefits of online learning in facilitating the engage-
ment of learners in the social and cognitive aspects of knowledge construction (Quek, 2009; Voogt et al., 2018). The use of 
technology, such as Google SpaceWorks, enables this goal to be achieved through interactions and collaboration (Choy & 
Quek, 2016). However, online learning also poses some problems, as highlighted in some publications. Teachers emphasized 
concerns about decreased student concentration during virtual learning (Raja & Nagasubramani, 2018; Sandars, 2012). Teach-
ers face distress when they are forced to adopt and integrate Internet teaching into their teaching practices. Due to the Covid-
19 pandemic, educators were forced to quickly adapt their teaching methods to incorporate technological tools (Dhawan, 
2020). Teachers face the challenge of navigating through numerous digital resources on the Internet, making it difficult for 
them to choose and use the most appropriate tools for their classrooms (Sabarinath & Quek, 2020). This experience has 
prompted teachers to reconsider their teaching methods, resource selection, lesson plans, and classroom dynamics. Students 
face difficulties in their online learning because they often consider it boring and lacking motivation, especially when their 
social requirements are neglected in the digital environment (Dhawan, 2020). Currently, there is a paucity of available litera-
ture on online learning in secondary schools. The research focuses mostly on higher education. 

According to Berg et al. (2014), teachers have gradually begun to occupy a major leadership position in schools, and their 
role in promoting education has become indispensable in recent decades. The validity of this study was confirmed by Akert 
and Martin (2012), which confirmed that teacher leadership had an impact on student knowledge and enhanced the level of 
learning. Implementing teacher leadership as a strategic approach to improve the environment of schools by harnessing the 
potential of teachers (Cheng & Szeto, 2016). The role of teacher leadership is essential in enabling online learning facilities 
and curricula to effectively facilitate the implementation of environment online learning. The curriculum serves as an indis-
pensable framework and educational compass for all educational endeavors within schools. 

The curriculum constitutes an indispensable framework and guiding principle for all educational endeavors within schools. 
The curriculum provides teachers with the knowledge and skills necessary to fulfill their obligations and responsibilities and 
enables them to teach more effectively. The curriculum is essentially an organized framework for teaching and learning. 
Considering the Coronavirus Disease 2019, the nationwide curriculum must be updated to adequately handle the challenges 
and vicissitudes encountered during the learning process. The curriculum should be modified to meet the requirements of the 
present era by introducing technical advances. Online learning is a prerequisite for education during the COVID-19 pandemic. 
These days, it is necessary to develop the curriculum in a creative and forward-looking manner in order to keep pace with the 
latest developments in the industry. The curriculum should provide practical suggestions that can be easily implemented as 
adaptable guidelines for learning. According to Looi et al. (2014), their research showed that introducing modifications to the 
curriculum had an optimistic and helpful influence on the implementation of novelty. This has a significant influence on 
changing the behavior and attitudes of teachers, as well as on the implementation of educational systems that use technological 
tools known as online learning. McKim and Barrow (2009) supported this perspective, emphasizing that the main goal of the 
curriculum is to create a structure or plan that enables a productive and streamlined learning experience. 

Student engagement in online learning refers to students' active participation in using online learning platforms for educational 
purposes, including their behavioral, cognitive, and emotional engagement (Hu et al., 2016). Students' participation in online 
learning is not only affected by their behavioral behavior such as reading educational materials, asking questions, participating 
in interactive activities, and performing tasks, but also by their cognitive performance (Lee et al., 2015). In this study, cogni-
tive behavior refers to all the mental processes that allow pupils to make connections, evaluate, and reflect on an event to gain 
knowledge afterwards. Moreover, cognitive behavior is closely linked to an individual's intellectual ability and competence. 
For example, during activities such as studying, conceptualizing, and problem solving. Student engagement in their behaviors 
is a critical aspect of online learning, although it poses challenges in terms of accurately defining and accurately representing 
student efforts. Therefore, it is necessary to consider students' perception, regulation, and emotional support during the learn-
ing process (Prabowo et al., 2022). Students are required to actively participate in online learning, which includes both the 
extent and effectiveness of their participation, connection with peers, intentional learning, help and support from others, as 
well as self-management and self-discipline. 

Technology can facilitate effective e-learning in light of the coexisting Covid-19 pandemic. In order to ensure correct progress 
in learning, qualified teachers must be responsible for carrying out this learning. One of the basic capabilities that a teacher 
should possess is experience in the field of educational technology. Teachers with advanced technological proficiency will 
find it more appropriate to incorporate online learning into their teaching practices. Proficiency in the use of technology is a 
useful feature to manage the teaching and learning process successfully and efficiently (Gonzalez, 2016). Scrivner (2017) 
emphasized that our world is turning into a new technological era. To adapt to this change, educators must enhance their 
technology skills and integrate them into their teaching practices. The effective use of technological tools will achieve the 
optimal level of student learning, allowing trainers to adapt their teaching methods to the specific needs of each student, as 
well as to meet the needs of many students (Gonzalez, 2016; Lakshminarayanan & McBride, 2015). According to Harper 
(2018), technology serves as a new platform for discourse, changing the nature of interaction and communication between 
professors and students, going beyond the boundaries of online platforms. This enhances the practical nature of the teaching 
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or learning process, especially the relationships between teachers and students. Hernandez and Morales (2019) emphasized 
that technology plays a critical role in enhancing teachers’ learning, leading to improved learning outcomes and increased 
student engagement, both of which are key factors in achieving academic success. 

The advantages and merits of this research lie in a research model that has not been previously explored. The advantage of 
this study model lies in the effectiveness of the learning technology use variable, which is considered an intermediary variable. 
This research has not been done before. It is expected that determining the effectiveness of the use of learning technology as 
a corresponding factor will demonstrate its very important function between teacher leadership and the online learning envi-
ronment, between student participation in the online learning environment, and between the curriculum and the online learning 
environment. Moreover, this study examines the immediate influence of teacher leadership, student engagement, and curric-
ulum on the effectiveness of integrating learning technology. Furthermore, this study examines the specific influence of 
teacher leadership, curriculum, and the implementation of learning technologies on the online learning environment. It should 
be noted that no research has previously explored this particular model. This study is called “The Impact of Teacher Leader-
ship, Student Engagement, and Curriculum on the Online Learning Environment through the Effective Use of Learning Tech-
nology.” 

2. Literature Review  

2.1 Theory of Planned Behavior 

The study approach was based on the theory of planned behavior, which served as a comprehensive theoretical foundation. 
The idea of planned behavior, proposed by Ajzen (1991), assumes that an individual's behavioral modification can be influ-
enced. This theory is used as a basis for studying teacher leadership behaviors, student engagement, adaptation to knowledge 
skill, and adapting the curriculum to technical developments. These actions can be deliberately strategized and executed, and 
this behavioral alteration is crucial for optimizing the efficacy of the online learning process as a novel educational strategy 
in the COVID-19 era. Teachers, being the individuals responsible for guiding classroom instruction, are being tasked with 
transitioning their teaching approaches from in-person to online platforms. Teachers must possess the ability to readily adjust 
to educational technology to guarantee the seamless and top-notch execution of online learning. 

2.2 The Effects of Teacher Leadership on the Efficiency of Learning Technology Use 

Leadership is the action of a leader within an organization, such as an educational institution, who enhances performance by 
influencing the factors that determine performance (Joseph, 2012; Yukl, 2008). Teacher leadership plays a vital role in the 
use of educational technology. Consequently, educational institutions have had to make great efforts to disclose teachers' 
leadership to all individuals involved in education, thus enhancing encouragement and motivation. Instructors' proficiency in 
using educational technology is essential in an academic setting to enhance professional competence (Joseph, 2012). This will 
enhance the level of education and students’ knowledge acquisition. The use of learning skills is beneficial for students be-
cause it facilitates knowledge acquisition and practical application of newly acquired information (Fisher et al., 2012). Teach-
ers are required to effectively guide their modules to facilitate the efficient use of learning technology. The first hypothesis 
was developed in this study based on previous arguments and research. 

H1: Teacher leadership influences the efficiency of learning technology use.  

2.3 Student engagement impacts on the Online environment 

Research on student engagement has received attention not only in traditional face-to-face classrooms but also in online 
learning. Student engagement includes students' cognitive engagement, active participation in, and emotional dedication to 
their learning (Zepke et al., 2009). The level of student engagement in the online environment depends on the learning activ-
ities created by professors. Concerning Martin and Bolliger (2018), higher levels of student engagement in online learning 
led to increased satisfaction and motivation, which leads to increased desire to learn and enhanced performance. To enhance 
student engagement, teachers should strategically plan their lesson design and provide their students with engaging learning 
experiences. To create effective online lessons and activities, educators must first understand their students' perspectives, 
determine what factors will interest them, and then develop a strategy aimed at meeting their learning needs (Dixson, 2010). 
Research has confirmed that studying students' perceptions can lead to more accurate predictions of their learning outcomes, 
rather than relying on external observations and teachers' self-evaluations of their teaching practices (Maulana et al., 2015). 
The views of their educational environment have the greatest influence on students' academic performance and learning be-
haviors, which accurately reflects their own attitudes and behaviors (Tootoonchi et al., 2016). Furthermore, students' social, 
psychological, and pedagogical experiences influence how they understand their learning environment (Fraser, 1998). These 
perceptions, in turn, influence their approaches to learning and ultimately influence the quality of their learning outcomes 
(Trigwell & Prosser, 1991). There is a paucity of previous research documented in the academic literature regarding students' 
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perspectives on online participation in a secondary education setting. The two hypotheses were derived from the findings of 
prior research and the justifications. 

H2: Student engagement influences the environment of Online learning. 

2.4 The Effect of Curriculum on the Efficiency of Learning Technology Use 

The emergence of digital technology has revolutionized the process of acquiring knowledge and developing capabilities. It is 
necessary to integrate technological advances, especially in the field of educational technology, and make them an integral 
part of the curriculum (Higgins, 2014). The curriculum requires continuous updates and implementation of a technology-
based learning methodology. This phenomenon is observed when a shift in the learning paradigm occurs during the time 
frame of the COVID-19 pandemic. Improvements in the curriculum are necessary and should be closely linked to technology 
to promote good progress in the school system (Higgins, 2014; Mohanasundaram, 2018). Connecting curriculum design with 
innovation is essential for leveraging the full potential of technology. The implementation of curriculum modifications will 
offer opportunities for advancement in school education and the acquisition of information (Costa & Harris, 2017; Mo-
hanasundaram, 2018). In essence, the curriculum must be synchronized with knowledge skills to facilitate the most effective 
utilization of knowledge skill. The third assumption was proven based on logic and previous study. 

H3: The curriculum influences the efficiency of learning technology use. 

2.5 The Influence of Teacher Leadership on the Online Learning Environment  

The primary focus in science teaching today should be on instructors. Teachers should strive to enhance students’ technolog-
ical competence (Jeskova et al., 2019; Keengwe & Onchwari, 2009). Teachers’ competence in using online learning is a key 
aspect of the success of learning using technology. The teacher's work in controlling the classroom is essential and cannot be 
separated from it. The effectiveness of online learning depends on teachers’ guidance and supervision in facilitating the learn-
ing process. The context of online learning, teachers must show creativity to ensure a high-quality learning experience (Ngu-
yen, 2015). Therefore, every teacher must develop a professional spirit by continuing to enhance his or her knowledge and 
skills. Teachers must demonstrate a consistent dedication to acquiring knowledge of technological advances on a routine and 
consistent basis to enhance their teaching and facilitate online learning (Mohamed et al., 2018). Based on previous research 
results and considering all previous clarifications, the fourth hypothesis was determined. 

H4: Teacher leadership Influences on the online environment.  

2.2 The Influence Of The Efficacy Of Learning Technology Use On The Environment Of Online Learning 

The environment of learning in an online learning environment is strongly influenced by using technology (Masrom, 2007). 
The use of technology has the potential to change learning behavior in online education, leading to an improved learning 
experience (Park, 2009). The use of educational technology in conjunction with online learning is considered an appropriate 
treatment considering the COVID-19 epidemic (Ebner et al., 2020). Efficient management is crucial to online learning ap-
proaches. Inadequate administration can have a detrimental impact on student achievement. Hence, it is necessary to use 
educational technology to provide high-quality online learning. The fifth research hypothesis is developed based on the results 
of the above-mentioned study and the arguments presented. 

H5: Learning technology influences the online learning environment. 

2.7 The Impact of Curriculum on Environment of Online Learning 

Updating the curriculum in the field of online learning is necessary to meet the demands of all parties concerned. This is the 
right time to move from traditional education to permanent education. Teachers use online learning, a form of information 
technology, to deliver educational content to students, thanks to technological advances. Thanks to these technological devel-
opments, the educational model has become well known among teachers, students, and the local community as a contemporary 
educational model (Sun et al., 2008). The use of online learning as a pedagogical approach has a clear impact on enthusiasm, 
enjoyment, and motivation to acquire knowledge. Hence, this leads to favorable academic achievements of students. Hence, 
it is imperative to design a syllabus for remote education, as proposed by Lee et al. (2014). The curriculum should be revised 
to incorporate the utilization of technology for the implementation of online education. Online learning is a crucial part of the 
curriculum for achieving environmental education (Gotthardt et al., 2006). This study establishes six hypotheses based on 
rationale and prior research. 
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H6: The curriculum impacts the environment of online learning. 

2.8 Student engagement impacts on the Online environment 

Research on student engagement has attracted attention not only in traditional classrooms but also in the field of online edu-
cation. Student engagement refers to the extent to which students are intellectually engaged, actively involved in, and emo-
tionally committed to their learning (Nasereddin, 2023; Zepke, 2009). The extent of student participation in the online envi-
ronment depends on the educational tasks that teachers create. According to Martin and Bolliger (2018), when students are 
more engaged in online learning, they tend to be more satisfied, motivated, and perform better. To improve student engage-
ment, educators should carefully design their lessons and create conducive learning environments for their students. To de-
velop effective online classes and activities, educators need to first understand their students' perspectives, find engaging 
elements, and then plan carefully to meet their learning needs (Dixson, 2010). Studies have shown that analyzing students' 
opinions can provide a more accurate prediction of their learning outcomes, rather than relying on external observations and 
teachers' self-evaluation of their teaching approaches (Maulana et al., 2015). Students' attitudes and behaviors can be accu-
rately evaluated by looking at their perceptions of their learning environment, which has the greatest impact on their academic 
achievements and learning styles (Tootoonchi et al., 2016). Moreover, students' social, psychological, and pedagogical en-
counters influence their perception of the learning environment (Fraser, 1998). These views influence their learning practices 
and ultimately affect the quality of their learning outcomes (Trigwell & Prosser, 1991). There is a paucity of previous scholarly 
studies on students' perspectives regarding their participation in online activities in the high school context. The seven hy-
potheses were derived from previous research results and the explanations. 

H7: The student engagement impacts the environment of online learning. 

2.9 The Influence of Teacher Leadership on the Online Learning Environment via the Efficacy of Learning Technology Use 

Teachers play a crucial role in creating the educational environment in the rapidly advancing technological age. Teachers 
must use technology to revolutionize education, especially educational methodologies. Teachers should be given the authority 
to adapt the provision of educational assistance according to the specific needs of pupils (Albion & Tondeur, 2018). Teacher 
leadership plays an important role in enhancing the effectiveness of education, and the quality of teachers is a critical factor 
in revitalizing the teaching profession (Frost & Harris, 2003). Technology acts as a channel that enhances the role of teachers 
in facilitating online learning. Technology is just a tool that becomes useless without human intervention. Teachers should be 
equipped with a comprehensive understanding of various media, capabilities, and limitations to effectively prepare for tech-
nology integration. Teachers must actively participate in the process of teaching and learning using technology across multiple 
disciplines in order to gain this experience (Vrasidas & McIsaac, 2001). The quality of learning can be improved by applying 
information technology, which in turn supports teachers’ leadership (Mumtaz, 2000). Teachers' technology proficiency is 
crucial to enhancing the frequency of technology-based learning. This would enhance the accumulation of experience in 
teaching technology and motivate teachers to expand their pedagogical knowledge (Rohaan et al., 2012). The use of technol-
ogy can effectively eliminate the influence of the quality of trainers on the quality of e-learning. The eight hypothesis was 
developed based on the results of the previous study and the explanations mentioned above. 

H8: Teacher leadership influences the environment of online learning through effectiveness of learning technology use. 

2.10 The Influence of Student engagement on Environment of Online Learning through Effectiveness of Learning Technology 
use 

The success of online learning environments depends largely on the level of student engagement. Participation relates to the 
degree of interest, enthusiasm, and active participation that students show in their learning process. Active students are more 
likely to use educational tools efficiently. She is exploring a range of digital tools and resources, such as virtual labs, educa-
tional apps, and interactive simulations, to enhance her learning experience. When students are highly engaged, they are not 
just passive recipients of knowledge, but rather active participants using technology. This can improve learning outcomes. 
Online education often relies on collaborative software, such as forums, chats, and video conferences. Active student partici-
pation encourages increased participation in conversations, group collaboration, and peer learning. This connection not only 
improves their personal learning, but also fosters a more dynamic and supportive learning community. Active students are 
more likely to actively seek feedback and act accordingly. It uses analytical and evaluative tools to monitor its success and 
identify areas for improvement. By actively engaging with the topic and using feedback systems, students can gain a deeper 
understanding and enhance their retention of information. The level of student engagement can influence the design of trainer 
training courses and the choice of content. Active and engaged students often provide insightful input that can help educators 
adapt the online learning environment to meet learners’ needs more effectively, leading to a more individualized and efficient 
learning experience (Lee et al., 2015). Active student participation encourages increased motivation and enhances their ability 
to persevere in the face of difficulties. An interactive, virtual learning platform will enhance student engagement and 
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commitment to their academic endeavors, especially in the presence of challenging topics or technological obstacles. Ulti-
mately, the degree of student engagement directly affects learning outcomes. Active and engaged students are more likely to 
achieve educational goals, retain information, and effectively use the knowledge they have acquired in real-life scenarios. 

Student engagement is critical to the effectiveness of online learning environments. It facilitates dynamic learning, instills an 
enabling and collaborative environment, and leads to enhanced educational achievements. Technology is crucial for educators 
to integrate efficient and user-friendly technological solutions into their online training courses to facilitate and enhance en-
gagement. Based on the results of the previous study and the explanations presented above, nine hypotheses were identified. 

H9: Student engagement influences the environment of online learning through effectiveness of learning technology use. 

2.11 The Influence of Curriculum on the environment of Online Learning through Efficiency of Learning Technology Use 

Bailey et al. (2014) stressed the need of having proficient specialists design the curriculum to ensure its alignment with the 
utilization of technology. Arias et al. (2016) conducted a study that emphasized the necessity of implementing revisions to 
educational curriculum materials pertaining to the domains of science and information technology. According to Shahmir et 
al. (2011), technology is becoming a prominent and influential trend that necessitates adjustments to educational curricula. 
To enable effective application of online learning during the COVID-19 pandemic, it is necessary to strengthen the curriculum 
by incorporating technology. The efficiency and effectiveness of the teaching and learning process in the field of online 
learning can be enhanced by the seamless integration of technology and curriculum. To apply the intended curriculum to 
online learning, it is necessary to use technology effectively. The curriculum must adapt to contemporary requirements by 
providing students with a comprehensive understanding of technology (Anderson and Rogan, 2011). Technology plays a 
crucial role in advancing school curricula towards achieving the desired goals or objectives. Some research confirms that for 
technology to have a beneficial effect on students, it must be integrated into the curriculum. Transforming the curriculum into 
an academic strategy that includes all technical educational activities (Jeganathan et al., 2019). In some studies, it was em-
phasized that technology plays a crucial role in the curriculum, enhancing both teaching and learning. Incorporating technol-
ogy into the curriculum will ensure that the curriculum is consistent with the educational needs of students today and in the 
future, providing a more engaging, authentic, and relevant educational experience. In addition, others suggest that integrating 
the curriculum into technology would enhance the efficiency of online learning. The time assumption was established based 
on the results of the previous study and the explanations provided previously. 

H10: The curriculum influences the environment of online learning through the effectiveness of learning technology use. 

3. Methods 

The participants in this study were composed of students and teachers from secondary schools located in the northern region 
of Jordan during the year 2024. The number of samples was determined using the Hair method (2015), which indicates that 
the adequacy of respondents in the study is computed by using a formula ranging from 5 to 10 based on the number of 
indicators. The selection of respondents depends on selecting appropriate individuals to respond to the research questionnaire. 
The respondent selection technique used was based on research objectives targeting coaches in leadership roles and qualified 
educators with at least ten years of experience. The research is based on data obtained from surveys conducted for each teacher 
as a respondent. 

3.1 Types of Research 

This paper employs quantitative techniques, namely the use of a structural equation model. This hypothesis is being validated 
using the SmartPLS program. This study investigates the link between a single variable, specifically the dependent variable, 
and an independent variable. The study aims to empirically validate the hypotheses drawn from the theoretical framework 
and the previous study's findings. Depending on the level of interpretation, this requires performing a descriptive analysis that 
collects data to test hypotheses, allowing researchers to gain a full and accurate description with a large enough sample size. 

3.2 Research Variables 

This paper includes five factors: dependent variables, independent variables, and intervening variables. Specifically, the var-
iable adopted in this study is the online learning environment. Online learning refers to the use of information technology for 
the purposes of teaching and understanding educational topics. Online learning is an educational approach that provides a 
flexible and personalized form of learning that is both cost-effective and supported by research (Zhang & Nunamaker, 2003). 
There are three environmental signs of online learning: Online learning is implemented through information technology to 
meet specific needs. It allows for convenience, flexibility, and efficiency in education (Granger & Levine, 2010). 
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Moreover, teachers' leadership is the main factor being considered as an independent variable. Teacher leadership refers to 
the process by which coaches, either individually or as a group, exert influence on their colleagues and other members of the 
school community with the goal of enhancing teaching methods, student learning, and academic performance (Yukl, 2008; 
Frost & Harris, 2003). Teacher leadership includes five measurement signs: the extent to which the teacher can through learn-
ing, the teacher’s accountability for enhancing the learning procedure, the teacher’s commitment to continuous improvement, 
the efforts made to enhance efficiency in online learning, and the teacher’s dedication to the professional spirit in the online 
learning process (Frost & Harris, 2003). 

Furthermore, student engagement is considered as the second independent variable. Student engagement in behavior is criti-
cally important in online learning, although it poses challenges in terms of accurately defining and comprehensively reflecting 
student efforts. Therefore, it is necessary to consider students' perception, regulation, and emotional support during the learn-
ing process. Students are required to actively participate in online learning, which includes both the extent and effectiveness 
of their participation, connection with peers, intentional learning, seeking guidance and support from others, as well as man-
aging and monitoring their behavior. 

The curriculum acts as a third independent variable. A curriculum is a compilation of educational programs, teaching re-
sources, tools, and educational approaches organized for a specific period of learning (Arias et al., 2016). The curriculum 
contains three indicators: integrating technology into online learning, preparing teachers in mastering technology, and trans-
forming the learning model through the curriculum and technology module (Belli et al., 2014; Shahmir et al., 2011). 

3.3 Hypotheses Testing Stages 

The data obtained from the responses to the paper questionnaire were condensed and examined in order to determine the 
number of respondents, their gender, and their educational background. Data quality assessment was conducted by performing 
both validity and reliability tests. The purpose of validity testing is to check the accuracy and suitability of the data, as well 
as to ensure that each statement in the questionnaire accurately represents the variable being studied. Reliability tests are 
conducted to ensure the consistency of respondents' answers, which indicates the seriousness of research participants. The 
hypothesis testing process consists of two distinct stages: direct effect testing and indirect effect testing. This study aims to 
examine seven hypotheses related to direct effects and three hypotheses related to indirect effects (see Fig 1). This hypothesis 
is being validated using Smart PLS software. 

 
Fig. 1. Research Model 

4. Findings 

The demographic sample for this study consisted of teachers and students from secondary schools in northern Jordan in 2024, 
as shown in Table 1. The total number of study participants was 382, consisting of both teachers and students. The number of 
participants in this study was 217 males and 165 females. Of the 225 students included in the survey, 44 students held a 
master’s degree, 24 students held a diploma, and 89 students held a bachelor’s degree. A total of 225 data points were col-
lected. Of these, 132 students use the MLMS for 1-3 hours per day, 65 students use it for less than 3 hours per day, and 28 
students use it for more than 3 hours per day. 
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Table 1 
Demographic profile of respondents (N= 382) 

Variables Categories n 
Gender Male 217 

Female 165 
Educational stage Student 225 

Diploma 24 
Bachelor 89 
Master 44 

Students access the LMS Less than 1 h per day 132 
1–3 h per day 65 
More than 3 h per day 28 

4.1 Data Feasibility Test 

Evaluate practical applicability of the data presented in this paper by conducting reliability and validity assessments. A validity 
test is a measure that evaluates the accuracy or reliability of an instrument or instrument. Validity testing evaluates the ability 
of the questionnaire to accurately measure the intended variables. The validity test is determined by assessing the factor 
loading of each item with each variable. Table 2 displays the validity test results. All variables have factor loadings above 0.5, 
indicating that they are all confirmed as legitimate. 

Table 2 
Convergent validity results which assure acceptable values (Factor loading, Cronbach’s Alpha, composite reliability, Dijks- 
tra-Henseler's rho > 0.70 & AVE > 0.5). 

Constructs Item Factor loading Cronbach’s Alpha CR AVE 
Teacher Leadership ( TL) TL1 0.756    
 TL2 0.858 0.851 0.834 0.645 
 TL3 0.720    
Student Engagement (SE) SE1 0.744 0.824 0.820 0.682 
 SE2 0.895    
 SE3 0.794    
 SE4 0.752    
Curriculum (Cu) Cu1 0.885 0.869 0.859 0.710 
 Cu2 0.820    
 Cu3 0.751    
 Cu4 0.801    
Technology (Te) Te1 0.800    
 Te2 0.838 0.832 0.844 0.728 
 Te3 0.750    
Online learning environment (OL) OL1 0.825 0.870 0.855 0.711 
 OL2 0.821    
 OL3 0.848    
 OL4 0.832    

This result indicates that the tool used in the research questionnaire is effective and able to accurately represent the variables 
under study. The concept of teacher leadership, which is measured by four indicators, demonstrates that all elements carry 
burdens above 0.5. Likewise, student engagement consists of four indicators, all of which have a factor loading greater than 
0.5. In addition, the curriculum consists of four indicators, all of which have a loading value exceeding 0.5. There are three 
indicators that determine the effectiveness of technology use, all of which have a factor loading of more than 0.5. The direct 
computer learning environment variable consists of four indicators, each of which has a factor loading exceeding 0.5. The 
results shown in Fig. 2 indicate that the coefficient of determination of curriculum, student engagement, and teacher leadership 
in relation to the effectiveness of the use of learning technology is 0.422, which is equivalent to 42.2 percent. This indicates 
that 57.8 percent of the choices related to additional variables could affect the effectiveness of the use of learning technologies. 
When comparing teacher leadership and curriculum, curriculum has a much greater impact on the success of learning skill 
use, particularly by a factor of 0.487. A 100 percent increase in curriculum application will improve the use of knowledge 
technology by 48.7 percent. According to this model, strengthening the curriculum is the main priority to increase the effi-
ciency of the use of knowledge skills. Subsequently, the scope of strengthening teachers' capacities will be expanded. The 
coefficient determining teacher leadership, student engagement, curriculum, and effectiveness of using learning technology 
in the online learning environment is 0.471, which is 47.1 percent. This indicates that the probability of external factors 
affecting the online learning environment is 52.9 percent. The coefficient of effectiveness of using learning technology had 
the greatest impact on the online learning environment, reaching a value of 0.422. This was decided after testing three varia-
bles. The coefficient indicates that for every 100 percent improvement in the use of learning technology, the online learning 
environment will see a corresponding increase of 42.2 percent. To enhance the online learning environment, it is crucial to 
improve the efficiency of the use of knowledge skills, followed by student engagement, instructor leadership, and curriculum. 
Furthermore, the tests evaluate the reliability of data related to the five variables examined. The test results are shown in Table 
2. Various methodologies are employed to assess the dependability of a given entity. Reliability tests include the composite 
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reliability test, the Cronbach alpha test, and the mean variance extracted test. Data are deemed reliable if both the composite 
reliability and Cronbach alpha coefficients surpass 0.7, and the extracted average difference is more than 0.5. Based on the 
outcomes of the data reliability test, it can be inferred that all variables exhibit reliability. The responses to the questionnaire 
were constantly uniform. The reliable data offered by respondents indicates that they are genuinely contemplating their re-
sponses, allowing them to utilize the data for the purpose of conducting physical tests. 

 

Fig. 2. Validity Test 

4.2 Hypothesis Testing 

Physics testing is categorized into two main types: direct impact testing and indirect impact testing. A direct causality test was 
undertaken to scrutinize the seven hypotheses in this study. Consequently, the researchers performed an indirect impact test 
to investigate the three hypotheses proposed in this study. The subsequent presentation exhibits the outcomes of the direct 
effect analysis. 

Table 3 
Direct Effect Test 

Variables Sample mean Original sample Standard deviation t-value P-value 
Teacher Leadership ( TL) → Technology (Te) 0.402 0.401 0.089 4.112 0.002 
Student Engagement (SE) → Technology (Te) 0.386 0.387 0.076 4.011 0.008 
Curriculum (Cu) → Technology (Te) 0.455 0.454 0.065 4.998 0.001 
Technology (Te) → Online Learning (OL) 0.546 0.545 0.0901 4.333 0.003 
Teacher Leadership(TL) → Online Learning (OL) 0.621 0.622 0.0765 3.001 0.000 
Curriculum (Cu) → Online Learning (OL) 0.233 0.0232 0.0984 3.212 0.003 
Student Engagement (SE)→ Online Learning (OL) 0.875 0.876 0.897 3.789 0.001 

Table 3 provides evidence that enables us to reach some conclusions regarding the direct influence examination. Teacher 
leadership has a critical role in determining the efficiency of learning skill use. The technical statistic of 4.112 is greater than 
the critical value of 1.96, indicating statistical significance. In addition, the P value of 0.002 is below the significance level of 
0.05, supporting this conclusion. Consequently, the initial assumption in this work has been verified and acknowledged. The 
findings of this study reinforce and complement research conducted by Yukl (2008), Fisher et al. (2012), Heryanto et al. 
(2023) and Joseph (2012). The use of learning skills is positively influenced by teacher leadership. Accordingly, any effort to 
enhance teachers' competence will have a significant influence on the efficiency of the use of learning skills. 

Furthermore, testing the direct effect yields the following conclusions. Moreover, the level of student engagement plays a 
crucial role in determining the efficiency of learning skill use. The T-statistic of 4.011 is greater than the critical value of 1.96, 
indicating statistical significance. Likewise, the P-value of 0.008 is below the significance level of 0.05, which supports this 
conclusion. As a result, the second assumption in this investigation was verified and acknowledged. The results of this study 
reinforce and complement research conducted by Ong and Quek (2023). The use of learning technology becomes more effec-
tive when students are actively involved. As a result, every endeavor to enhance student capabilities and engagement will 
have a significant influence on the efficiency of the use of knowledge skills. 
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Moreover, the curriculum plays a major role in determining the effectiveness of the use of educational technology. The tech-
nical statistical value of 4.998 is greater than the critical value of 1.96, indicating a significant result. Likewise, the P-value 
of 0.001 is below the significance level of 0.05, providing further support for this conclusion. As a result, the second assump-
tion in this investigation was verified and acknowledged. The results of this study confirm and reinforce the findings of 
Mohanasundaram (2018), Heryanto et al. (2023), Frost and Harris (2017) and Higgins (2014). Curricula have a beneficial 
effect on the competence of the use of knowledge skill. Therefore, the effectiveness of the use of learning skills will be 
enhanced when combined with a curriculum that is seamlessly connected to technology. It is necessary to revise school cur-
ricula and integrate learning technology into the implementation of teaching curricula and learning methods. The use of learn-
ing skills has a significant influence on the online learning environment. The statistic of 4.333 is greater than the critical value 
of 1.96, indicating statistical significance. Likewise, the P-value of 0.003 is below the significance level of 0.05, providing 
further support for this conclusion. Accordingly, the fourth hypothesis in this investigation was verified and acknowledged. 
The findings of this study confirm and reinforce research conducted by Park (2009), Purwanto et al. (2023) and Ebner et al. 
(2020). The use of highly efficient learning technologies has a positive influence on the learning environment. Technology is 
an essential and integral part of the online learning experience. The effective use of learning technologies is crucial to sup-
porting the online learning environment. To enhance the online learning environment, it is necessary to enhance the effective-
ness of the use of learning skills. 

Teacher leadership has an important influence on the online learning environment. The T-statistic value of 3.001 is more than 
1.96, and the P-value of 0.000 is less than 0.05, which supports this conclusion. Accordingly, all five hypotheses presented in 
this study were verified and acknowledged. The results of this study confirm and reinforce the research conducted by Ješková 
et al. (2019) and Mohamed et al. (2018). The teacher plays a major role in the educational process. Teacher leadership has a 
beneficial influence on the online learning environment. Teachers who skillfully guide the education and knowledge devel-
opment will have a significant influence on the online learning environment. In fact, trainers in this institution must have a 
comprehensive sympathetic of the pedagogical and cognitive processes involved in online education to leader and guide 
students efficiently. Teachers have a crucial impact on creating a highly effective learning environment. 

The inclusion of sex education in curricula has a profound impact on the virtual learning environment. The T-statistic value 
of 3.212 is more than 1.96, and the P-value of 0.003 is less than 0.05, which supports this conclusion. Consequently, the 
gender hypothesis in this study was verified and acknowledged. The results of this study confirm and reinforce research 
conducted by Li et al. (2014), Assareh and Hosseini (2011), Asbari et al. (2020) and Gotthardt et al. (2006). Curricula have a 
beneficial effect on the online learning environment. As the level of online learning increases, so does the environment of the 
curriculum. The curriculum should be adapted to meet the specific requirements of online learning. The curriculum should be 
adapted to the learning technology used. Integrating technology into curriculum design is crucial for its effective use in online 
teaching and learning. 

Student interaction has a significant impact on the online learning environment. The T-statistic value of 3.789 is greater than 
1.96, and the P-value of 0.001 is less than 0.05, which provides evidence in favor of this. Success and acceptance were 
demonstrated in all five hypotheses presented in this study. The results of this study confirm and reinforce the research con-
ducted by Ješkova et al. (2019) and Mohamed et al. (2018). The teacher plays a major role in the educational process. Active 
student participation has a beneficial impact on the virtual learning environment. This study presents an instrument that ex-
amines various aspects of online learning, such as students' perceptions of course quality, student engagement, online learning 
technology, overall quality, student factors, institutional factors, instructor characteristics, and satisfaction. These factors have 
an impact on students' performance. The results of the study show that when tool course quality, student engagement, online 
learning technology, general quality, and student characteristics are measured on a second-order basis, there are strong values 
of validity and reliability, supported by an appropriately robust model. 

Table 4 
The indirect effect results 

Variables Sample mean Original sample Standard deviation t-value P-value 
Teacher Leadership  → Technology  →Online Learning  0.113 0.211 0.050 2.711 0.009 
Student Engagement → Technology  → Online Learning 0.201 0.189 0.47 2.678 0.005 
Curriculum  → Technology → Online Learning 0.209 0.165 0.39 2.333 0.006 

The eight hypotheses show that teacher leadership has a direct influence on the online learning environment by influencing 
the effectiveness of the use of learning technologies. The T-statistic value of 2.711 is more than 1.96, and the P-value of 0.009 
is less than 0.05, which supports this conclusion. Accordingly, all eight hypotheses in this investigation were verified and 
confirmed. The results of this study confirm the findings of Albion and Tondor. (2018), Frost and Harris (2003). The efficient 
use of learning technology is crucial in the context of teacher leadership and the online learning environment. Using learning 
technology effectively can serve as a bridge or mediator between teacher leadership and the online learning environment. 
There is a direct link between the level of effectiveness in using learning technology and the impact of the quality of teachers 
on the quality of learning. To improve the online learning environment, it is important to go beyond simply improving the 
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quality of teachers. However, enhancing the efficiency of learning skill use is no less important. This study concluded that the 
effectiveness of learning skill use can greatly influence the impact of teachers' leadership on the online learning environment. 

The nine hypotheses show that student engagement has a direct impact on the online learning environment, that is, in terms 
of the effectiveness of learning technology use. The T-statistic value of 2.678 is more than 1.96, and the P-value of 0.005 is 
less than 0.05, which supports this conclusion. Nine hypotheses presented in this study were successfully supported and ac-
cepted. The results of this investigation confirm and reinforce the findings of Frost and Harris (2003), Albion and Tondor 
(2018). The efficiency of the use of learning skills is crucial, as it depends on student engagement and the online learning 
environment. Using learning skills effectively can link or mediate student engagement and the online learning environment. 
To enhance the online learning environment, it is necessary to go beyond simply improving the quality of students. However, 
enhancing the efficiency of education technology use is no less significant. This study showed that the effectiveness of learn-
ing skill use can greatly influence the impact of student engagement on the online learning environment. Students who feel 
content while engaging in an online learning system will make efforts to have commendable academic performance. 

The ten hypotheses can be clarified by observing how the curriculum affects the environment of online learning by evaluating 
the efficiency of the use of learning skills. The statistical value of 2.333 is higher than the critical value of 1.96, indicating 
statistical significance. Likewise, the P value of 0.0060 is below the significance level of 0.05, which supports this conclusion. 
Accordingly, all ten hypotheses in this investigation were verified and acknowledged. The findings of this study reinforce and 
complement research conducted by Shahmir et al. (2011), Anderson and Rogan (2011), Arias et al. (2016), Bailey et al. 
(2014), Jeganathan et al. (2019). Crucial in this regard are the curriculum, the extent of online learning, and the efficiency of 
the use of learning skill. Curricula indirectly affect the level of online education. The curriculum indirectly affects the envi-
ronment of online learning through the in an effect use of education skills. The results of this study provide an alternative 
solution to improve the quality of online learning. This can be achieved by enhancing the efficient use of learning skill and 
refining the quality of the curriculum. 

5. Conclusion and Discussion 

The findings of this inquiry encompassed research investigations. Research also influences education administrators and reg-
ulators, particularly the Ministry of Education and the Jordanian government. Initially, this study showed that the effectiveness 
of learning technology use is influenced by teacher leadership, student engagement, and curriculum. The curriculum has a 
greater influence on the efficiency of learning skills than student engagement and teacher leadership. If you aim to enhance 
the efficient use of learning skills, it is crucial to prioritize curriculum improvement and modification. This is of great im-
portance to school principals and administrative authorities. The indication of this is related to that. A basic requirement is 
the development of a comprehensive national curriculum that includes the use of educational technologies. The government 
can provide training and assistance to educators in revising the curriculum. Integrating curricula and learning technologies 
currently remains and will continue to be a necessity. During the Coronavirus Disease 2019, it is not just a transitional deci-
sion. Despite the rapid spread of Coronavirus Disease 2019, the integration of skill into education has accelerated. Further-
more, the online learning environment is influenced by teacher leadership, student engagement, curriculum, and the effective-
ness of learning technologies. One of the three factors is the influence on the environment of online learning using education 
technologies. The results of this study indicate that institutional administrators and education administrators should prioritize 
enhancing the effectiveness of learning technology in order to enhance the online learning environment. Using learning tech-
nology efficiently can enhance teacher leadership, update curricula, and improve student skills. The government must priori-
tize the equitable distribution of online learning support services across all regions of Jordan. 

Teachers who lack understanding of learning technologies need more education. Furthermore, research has demonstrated that 
the deployment of learning technology significantly impacts the online learning environment, including teacher leadership 
and curriculum. The online learning atmosphere is influenced by both leadership and curriculum, which have a direct impact 
as well as an indirect impact through the efficiency of the use of education skills. This material is useful for directors of 
educational institutions. To enhance the online learning environment, it is necessary to focus not only on enhancing teacher 
leadership and curricula, but also on other factors. Enhancing the application of learning technology is likely to improve the 
online learning environment. The impact of online learning on the environment is influenced by the effectiveness of learning 
technologies, as well as the management of teachers, students, and curricula. 

This study confirms the acceptability of the methodology used to evaluate students' learning performance in schools that adopt 
online learning technologies. The results of this study provide valuable insights for schools and educators to enhance student 
learning outcomes. This model will provide guidance in achieving concrete national educational goals or helping to strengthen 
the existing system. From the educator's perspective, it facilitates the development of educational materials that are efficient 
and adapted to meet the needs of the students. The schools aim to enhance the existing e-learning system to stimulate graduates 
who possess the necessary skills to excel in the professional field. 
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Based on the results of this study, it is necessary to conduct a discussion and make recommendations. The use of curricula 
has the greatest influence on the implementation and efficiency of teaching and education skill. The issue at hand is the 
suitability of the online learning approach in the context of the current COVID-19 pandemic. What is the right software to 
provide mobile learning? It is necessary to prove this. Alternative solutions to the take-off dilemma within the epidemic will 
be discovered. Furthermore, the effectiveness of learning technology deployment is influenced by teacher leadership. E-learn-
ing is influenced by teacher leadership. To benefit from online learning properly, teachers must have some level of expertise 
in instructional design. This statement remains unverified. It is necessary for more researchers to participate in this work. 
Moreover, this study only evaluates the quality of e-learning based on inputs and processes, without taking into account other 
factors. Despite the limitations and effectiveness of current technological infrastructure, what about the level of e-learning? 
Additional investigation into this issue is still necessary. 
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