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Exploring Student Science Teachers' Academic Self-Regulated Learning Strategies in  

Technology Integration 

 

Ebru Mazlum Güven 

Bayburt University, Turkiye 

 

Abstract 

Teachers' technological experiences are constrained by limitations in reflective decision-making and theoretical frameworks. 
Challenges with the technological pedagogical content knowledge framework (TPACK) are often associated with deficits in self-
regulation. To effectively develop TPACK, it is recommended that educators focus on enhancing self-regulated learning 
competencies. This study investigates the integration of technology and self-regulated learning (SRL) strategies within the 
Technological Pedagogical Content Knowledge (TPACK) framework among student teachers. Utilizing a survey methodology 
with 34 junior student teachers from an elementary science department in Turkey, the research examines their preferences 
for various technologies and SRL strategies across Technology Enhanced Knowledge of Learner (TEKL), Technology Enhanced 
Knowledge of Instruction (TEKI), and Technology Enhanced Knowledge of Assessment (TEKA). Findings reveal a preference for 
multimedia resources and student response systems, highlighting a trend towards interactive and real-time assessment 
methods. Conversely, digital boards and spreadsheets are less favored due to perceived complexity and insufficient training. 
The study underscores the importance of goal-setting, planning, and process monitoring as pivotal SRL strategies, aligning with 
the need for effective technology integration in education. The research further supports the TPACK-SRL approach, 
emphasizing that self-regulated learning competencies are crucial for the effective development of TPACK. Recommendations 
include restructuring teacher education programs to offer comprehensive training on diverse digital tools and SRL strategies, 
aiming to enhance the integration of technology in teaching practices The study contributes to existing literature by linking SRL 
strategies with technology integration, highlighting their combined impact on enhancing educational outcomes. 

[This paper was published in: "EJER Congress 2024 International Eurasian Educational Research Congress Conference 
Proceedings," Ani Publishing, 2024, pp. 15-20] 

Keywords: Academic self-regulated strategies, TPACK, science teaching, technology integration 

 

Introduction 

The Technological Pedagogical Content Knowledge (TPACK) 
framework is widely acknowledged for its effectiveness in 
integrating content, pedagogy, and technology in education. 
The framework was proposed by Mishra and Koehler (2006) 
and further elaborated by various researchers. However, 
despite its effectiveness, researchers have identified several 
challenges, including insufficient technical support, limited 
time, and inadequate professional development 
opportunities for teachers to integrate technology into 
education (Francom, 2019; Guerra et al., 2018). Kramarski 
and Michalsky (2010) also argue that teachers have limited 
technological experiences that areguided by reflective 
decision-making processes and theoretical and conceptual 
frameworks. Similarly, Pintrich (2000) suggests that teachers 
face difficulties in TPACK due to deficits in their self-regulation 
abilities as learners and educators. Hence, there is a 
recommendation to adopt the TPACK-SRL (Self-Regulated 
Learning) approach, focusing on teachers' self-regulated 
learning (Kohen & Kramarski, 2012). This approach 
emphasizes the importance of all self-regulated learning 
competencies for teachers to effectively develop TPACK. 

The TPACK-SRL approach facilitates the integration of 
technology, pedagogy, and content, presenting a 

comprehensive structure of TPACK. According to this 
approach, all self-regulated learning competencies are crucial 
for teachers to develop TPACK effectively (Kohen & 
Kramarski, 2012). In this study, the TPACK framework drawn 
from Mazlum Güven's research (2022) was utilized. The study 
employed transformative TPACK, which considers TPACK as a 
unified and holistic understanding rather than separate 
components (Schmid et al., 2021). Magnusson et al.’s (1999) 
Pedagogical Content Knowledge (PCK) framework with Dwyer 
et al.'s (1991) technology adaptation model were combined 
to explore participants' enhanced TPACK (E-TPACK). E-TPACK 
consisted of four dimensions such as Technology Enhanced 
Knowledge of Learner (TEKL), Technology Enhanced 
Knowledge of Instruction (TEKI), and Technology Enhanced 
Knowledge of Assessment (TEKA) (Mazlum-Güven, 2022). For 
instance, TEKL involves teachers using technology to 
understand students' learning difficulties and prior 
knowledge of specific concepts, as well as identifying 
students with diverse learning styles through technology. This 
framework stands out for its emphasis on how teachers 
engage in the instructional process by designing, developing, 
and integrating technology in the classroom, particularly in 
relation to students.  

Self-regulated learning (SRL) involves actions taken by 
learners to acquire information or skills, characterized by 
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agency, purpose, and instrumentality self-perceptions 
(Zimmerman & Pons, 1986). It is considered as a measurable 
and powerful agency for better learning by engaging students 
in analyzing task conditions, forming goals, monitoring and 
evaluating learning (Mega et al., 2014). Zimmerman and Pons 
(1986) identified twelve categories of SRL strategies, 
including self-evaluation, organizing and transforming, goal-
setting and planning, seeking information, record-keeping 
and monitoring, environmental structuring, self-
consequences, rehearsing and memorizing, seeking social 
assistance, reviewing records, and adopting learning 
behaviors initiated by others. 

Self-regulation is crucial for various compelling reasons. For 
example, Bandura (1982) emphasized the significance of self-
regulation for academic success, noting that individuals 
lacking self-regulation may struggle to maintain focus on 
tasks, employ effective study methods, and accurately 
monitor their progress (Azevedo & Feyzi-Behnagh, 2011). SRL 
also plays a vital role in enhancing the effectiveness of 
technology integration (Pintrich, 2000) in educational settings 
by fostering autonomy, persistence, and goal-directed 
behavior among learners (Broadbent & de Barba, 2023). 
When combined with digital technologies, SRL empowers 
teacher candidates to be proactive, self-directed, and self-
efficacious, thus supporting a culturally proactive pedagogy in 
teacher preparation programs (Bembenutty, 2023). 
Moreover, research on the relationship between self-
regulated learning and technology integration in university 
students demonstrates a positive and statistically significant 
correlation, emphasizing the importance of instructing 
students in the planning phase to enhance SRL and 
technology integration (Chavez et al., 2023). Teachers 
commonly employ self-regulated learning (SRL) strategies to 
enhance their Technological Pedagogical Content Knowledge 
(TPACK) in science education. Research indicates that SRL 
positively influences TPACK by mediating the relationship 
between SRL and TPACK, with technological content 
knowledge (TCK) and technological pedagogical knowledge 
(TPK) acting as mediatory factors (Sui, Yen & Chang, 2024). 
However, many studies have reported that teachers often 
overlook considerations related to SRL when using 
technology (Kramarski & Michalsky, 2010). Overlooking 
considerations of self-regulated learning (SRL) in the design of 
educational technology-based instructional materials can 
lead to various consequences. Neglecting to address SRL in 
instructional design can hinder teachers' abilities to 
effectively integrate technology into their teaching practices 
and promote students' academic success through efficient 
learning strategies (Huang & Lajoje, 2021; Lewis & Litchfield, 
2011). Despite increasing knowledge of TPACK in various 
contexts, teachers face challenges in employing SRL strategies 
for specific components of TPACK (Kohen & Kramarski, 2012). 
It is crucial to identify which strategies are helpful when 
integrating technology into teaching. Therefore, this study 
focused on the strategies adopted for each component of 
TPACK to address the following research questions: 

What specific types of technology did student teachers 
consider for TEKL, TEKI and TEKA? 

Which academic self-regulation strategies did student 
teachers consider for TEKL, TEKI and TEKA? 

What specific types of technology and academic self-
regulation strategies did student teachers use in general? 

 

Method 

Research Design and Participants 

The research employed a survey methodology, encompassing 
34 junior student teachers from a state university situated in 
the Black Sea Region of Turkey. These junior students were 
enrolled in the elementary science department and had 
completed fundamental subjects pertinent to science 
teaching. These subjects included planning and programming, 
educational technologies, and science teaching courses. 

 

Data Collection Tools and Analysis 

The data was collected through a researcher-developed 
questionnaire, comprising three sections dedicated to TEKL, 
TEKI, and TEKA. Each section was further divided into two 
categories. The first category listed various technologies, 
while the second category included Zimmerman and Pon's 
(1982) Self-Regulated Learning (SRL) strategies. The strategies 
were simplified into clear statements and examples to ensure 
participants could easily grasp them without feeling 
overwhelmed. After receiving feedback from an expert in 
science teaching, revisions were made to the draft 
questionnaire, both in terms of content and format. Following 
these adjustments, the finalized questionnaire was then 
administered to the participants for their input. Additionally, 
participants were verbally briefed about these strategies and 
examples prior to implementation for a better understanding. 

Descriptive analysis was performed by calculating 
the frequencies of participants’ answers for each dimension.  

 

Results 

The data derived from the questionnaires indicates that 
participants employ a variety of technologies in the teaching 
process (see Figure 1). Among these, multimedia resources, 
including visuals, voice recordings, and videos, emerge as the 
most prevalent technologies for both TEKI and TEKL. In 
contrast, for TEKA, student response systems and concept 
maps are the predominant choices. 

Furthermore, the study reveals that student teachers exhibit 
a preference for utilizing multimedia resources when 
assessing learners' knowledge, such as evaluating prior 
knowledge and identifying misconceptions or learning 
difficulties. Following multimedia resources, concept maps, 
and student response systems like Kahoot/Plickers are 
commonly employed. Conversely, digital boards and 
spreadsheets emerge as the least favored technologies 
among student teachers for assessing learner knowledge, as 
illustrated in Figure 1. 
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Figure 1 depicts participants predominantly opting for 
multimedia resources, presentations, and 
simulations/animations during teaching sessions. 

 

Figure 1 

Technologies for TEKL, TEKI and TEKA 

 

 

For TEKA, student response systems, concept maps, and 
scientific equipment such as probeware emerged as the 
preferred technologies among students. Interestingly, digital 
boards were consistently less favored across all dimensions. 

When examining technologies utilized in general, Figure 2 
illustrates that multimedia resources are the most prevalent 
across all dimensions. Following multimedia resources, 
concept maps, and student response systems are highly 
popular among participants. Conversely, digital boards 
received less attention as one of the least utilized 
technologies. 

Figure 2 

Integrated Technologies in General 

 

 

The analysis of participants' responses concerning academic 
self-regulated learning strategies culminated in the creation 
of Figure 3, illustrating the outcomes. As per the depiction in 
Figure 3, when planning activities to determine students' 
prior knowledge, misconceptions, or learning challenges, 
participants predominantly initiate the process with goal 
establishment and planning. Subsequently, they tend to 
prioritize record-keeping and process monitoring. Following 
these stages, reviewing records and engaging in self-
evaluation ensue. Notably, self-consequence emerges as the 
least implemented strategy for TEKL. 

Regarding TEKI, the three most common strategies are 
seeking information, keeping records and monitoring, and 
reviewing records. Interestingly, self-consequence, which 
involves students' rewards or punishments in case of success 
or failure, is the least utilized strategy in this category. 

 

Figure 3 

Academic Self-Regulated Learning Strategies for TEKL, TEKI, 
and TEKA 

 

 

Figure 3 indicates that when planning evaluation and 
assessment activities, student teachers primarily regulate 
their process through self-evaluation, self-consequences, and 
organizing and transforming strategies. Conversely, the least 
preferred strategies for this dimension are environmental 
structuring and seeking information.  

Upon examining the cumulative results in Figure 4, it becomes 
apparent that participants predominantly utilize the keeping 
records and monitoring strategy, while environmental 
structuring is least utilized across all dimensions. 
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Figure 4 

Academic Self-Regulated Learning Strategies in General 

 

 

Discussion, Conclusion, and Recommendations 

Discussion 

The preference for multimedia resources among student 
teachers in teaching and when determining learners' 
knowledge indicates a trend towards interactive teaching 
methods, especially multimedia tools. Multimedia tools, such 
as videos, provide diverse ways to evaluate students' prior 
knowledge and address misconceptions. In this study, student 
response systems, by their very nature, are most likely used 
primarily for assessment purposes. Student response systems 
like Kahoot further support active learning, enhance 
motivation, and assess students’ knowledge in real-time 
(Wang &Tahir, 2020) and are therefore used frequently for 
assessment. The lower preference for the whole teaching 
process was digital boards and spreadsheets. Vatanartiran 
and Karadeniz (2020) propose that the lower preference for 
these technologies may be attributed to factors such as 
perceived complexity or inadequate training. Digital boards, 
while offering interactive visual aids, require specific skills 
that some student teachers may lack. This indicates a need 
for enhancing teacher education programs through the 
restructuring and development of curriculums and lesson 
designs. 

The recent literature reinforces the study’s findings regarding 
the predominant use of goal-setting, planning, and process 
monitoring in self-regulated learning (SRL). These strategies 
remain central to SRL and academic achievement (Griffin, 
Wiley & Salas, 2013; Kizilcec, P'erez-Sanagustín, & 
Maldonado, 2017). This aligns with the study's results, which 
show that participants frequently initiate the process of 

determining students' prior knowledge with goal 
establishment and planning, followed by record-keeping and 
monitoring.  

Öztürk and Mıhcı Türker have also explored the self-regulated 
learning (SRL) strategies employed by online learners, 
identifying that student teachers often engage in preparatory 
strategies such as organizing their environment and planning 
before lessons. During lessons, note-taking emerged as the 
predominant strategy. These findings align with the results of 
the present study, where participants employed goal-setting 
and planning strategies to determine learner knowledge 
(TEKL) prior to instruction. Furthermore, during instruction 
involving technology, participants utilized strategies such as 
seeking information and keeping records, consistent with the 
aforementioned study. 

Participants most frequently employed self-evaluation 
strategies in relation to TEKA. Aras (2023) suggests that virtual 
methods and tools effectively engage students in reflective 
practices during distance education, where reflection is 
facilitated through self-assessment or self-evaluation. 
Moreover, Ortega-Ruiperez (2022) argues that continuous 
self-assessment, such as through Moodle surveys, can further 
enhance self-regulation. The participants' use of self-
evaluation in this study aligns closely with findings in 
educational research, further reinforcing its importance as a 
critical component of effective self-regulated learning. This 
alignment suggests that self-evaluation is not only a widely 
recognized strategy but also an essential practice that 
facilitates deeper reflection and self-awareness among 
learners. 

 

Conclusion  

The preference for multimedia resources and student 
response systems among student teachers underscores a 
growing trend towards interactive teaching and real-time 
assessment methods, while the lower preference for digital 
boards and spreadsheets reflects challenges related to 
complexity and training. To effectively integrate these 
technologies into teaching practices, it is essential to 
restructure and enhance teacher education programs to 
provide comprehensive training on a diverse range of digital 
tools. 

The alignment between this study and existing literature 
underscores the importance of goal-setting, planning, and 
process monitoring as essential strategies in self-regulated 
learning, particularly in the context of effective technology 
integration within educational settings. Specific self-
regulated learning strategies, particularly goal-setting, 
planning, and process monitoring, are essential during both 
TEKL and TEKI. These strategies are crucial for effectively 
integrating technology into teaching practices, as they help 
educators assess and build upon students' prior knowledge 
(TEKL) and evaluate learning outcomes (TEKA). The alignment 
between these strategies and successful technology 
integration implies that fostering these skills in teacher 
training programs could enhance the effectiveness of 
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technology-enhanced education. TPACK-SRL approach 
(Kohen & Kramarski, 2012) might be integrated with the 
lessons. This approach ensures that technology enhances 
both pedagogical strategies and content delivery while 
promoting students' self-directed learning and reflective 
practices. 

 

Recommendations 

This study examined the types of technologies utilized by 
teachers when conducting technology-supported instruction 
and SRL strategies employed within the framework of TPACK. 
The results obtained from this study are presented above. 
Based on these findings, several recommendations have been 
proposed. First, to optimize technology integration in 
teaching, teacher education programs should focus on 
providing comprehensive training in a variety of digital tools 
while emphasizing self-regulated learning strategies like goal-
setting, planning, and process monitoring to support effective 
technology use and enhance educational outcomes. Further, 
to enhance self-regulated learning, educators should 
integrate and promote diverse self-regulation strategies and 
tools within virtual learning environments to support deeper 
reflection and self-awareness among students. 

 

References 

Aras, S. (2023). Formative assessment to support preservice 
teachers’ self-regulated learning in digital education. 
In: Chye, S.Y.L., Chua, B.L. (Eds.) Pedagogy and 
psychology in digital education. Springer. 
https://doi.org/10.1007/978-981-99-2107-2_6 

Azevedo, R., & Feyzi-Behnagh, R. (2011). Dysregulated 
learning with advanced learning technologies. Journal 
of E-Learning and Knowledge Society, 7(2), 5–10. 
https:// doi.org/10.20368/1971-8829/517. 

Bandura, A. (1982). Self-efficacy mechanism in human 
agency. American Psychologist, 37(2), 122. 

Bembenutty, H. (2023). Self-regulated learning and 
technology among teacher candidates. New Directions 
for Teaching and Learning, 2023(174), 33-40. 
https://doi.org/10.1002/tl.20546. 

Broadbent J., & de Barba, P. (2023). Self-regulated learning 
and the student experience in online higher education. 
C. Baik. & E. R. Kahu (Eds.). In research handbook on 
the student experience in higher education (pp: 179-
190). Edward Elgar Publishing. 
https://doi.org/10.4337/9781802204193.00021. 

Chavez, J. J., Castellanos, J. V. G., Paredes, D., Rosendo, N, J., 
Montenegro, L., Hinostroza, M.R.D., Sanchez Aguirre, 
F. M., Roque-Tito, E., & Rivera, J. V. L. (2023). Self-
regulated learning of statistics and tics integration in 
university students. International Journal of 
Membrane Science and Technology, 10(3),2737-2749. 
https://doi.org/10.15379/ijmst.v10i3.2043. 

Dwyer, D. C., Ringstaff, C., & Sandholtz, J. H. (1991). Changes 
in teachers’ beliefs and practices in technology-rich 
classrooms. Educational leadership, 48(8), 45-52. 

Francom, G. M. (2019). Barriers to technology integration: A 
time-series survey study. Journal of Research on 
Technology in Education, 52(1), 1-16. 
https://doi.org/10.1080/15391523.2019.1679055 

Griffin, T.D., Wiley, J., Salas, C.R. (2013). Supporting Effective 
Self-Regulated Learning: The Critical Role of 
Monitoring. In: Azevedo, R., Aleven, V. (Eds) 
International handbook of metacognition and learning 
technologies. Springer International Handbooks of 
Education vol 28. Springer. 

Guerra, C., Moreira, A., & Vieira, R. M. (2017, July). A design 
framework for science teachers’ technological 
pedagogical content knowledge development. In 
International Symposium on Qualitative Research (pp. 
193-203). Springer. 

Huang, L., & Lajoie, S. P. (2021). Process analysis of teachers’ 
self-regulated learning patterns in technological 
pedagogical content knowledge 
development. Computers & Education, 166, 104169. 

Kizilcec, R. F., P´ erez-Sanagustín, M., & Maldonado, J. J. 
(2017). Self-regulated learning strategies predict 
learner behavior and goal attainment in Massive Open 
Online Courses. Computers & Education, 104, 18–33. 
https://doi.org/10.1016/j.compedu.2016.10.001 

Kohen, Z., & Kramarski, B. (2012). Developing a TPCK-SRL 
assessment scheme for conceptually advancing 
technology in education. Studies in Educational 
Evaluation, 38(1), 1-8. 

Kramarski, B., & Michalsky, T. (2010). Preparing preservice 
teachers for self-regulated learning in the context of 
technological pedagogical content knowledge. 
Learning and Instruction, 20(5), 434–447. 
https://doi.org/10.1016/j.learninstruc.2009.05.003 

Lewis, J. P., & Litchfield, B. C. (2011). Effects of self-regulated 
learning strategies on preservice teachers in an 
educational technology course. Education, 132(2). 

Magnusson, S., Krajcik, J., & Borko, H. (1999). Nature, sources, 
and development of pedagogical content knowledge 
for science teaching. In J. Gess-Newsome & N. G. 
Lederman (Eds). Examining pedagogical content 
knowledge (pp. 95-132). Springer. 

Mazlum-Güven, E. (2022). Examining development of 
technological pedagogical content knowledge of 
science teachers, (Publication No.754402) [Doctoral 
dissertation, Karadeniz Technical University]. Council 
of Higher Education, Thesis Center. 

Mega, C., Ronconi, L., & De Beni, R. (2014). What makes a 
good student? How emotions, self-regulated learning, 
and motivation contribute to academic achievement. 

https://doi.org/10.1016/j.learninstruc.2009.05.003


20 
 

 

Journal of Educational Psychology, 106(1), 121–131. 
https://doi.org/10.1037/a0033546.  

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical 
content knowledge: A new framework for teacher 
knowledge. Teachers College Record, 108(6), 1017- 
1054. 

Ortega-Ruipérez., B. (2022). Use of self-assessment 
questionaries with moodle surveys to ımprove reading 
comprehension and study habits in preservice teacher 
education. International Journal of Emerging 
Technologies in Learning, 17(20), 200-212. 
https://doi:10.3991/ijet.v17i20.32715  

Öztürk., M. & Mihci-Türker, P. (2024). Analysis of self-
regulated learning strategies used by online learners. 
E-Learning and Digital Media, 0(0), 
https://doi:10.1177/20427530241251420  

Pintrich, P. R. (2000). The role of goal orientation in self-
regulated learning. In M. Boekaerts, P. R. Pintrich, & M. 
Zeidner (Eds.), Handbook of self-regulation (pp. 451– 
502). Academic. 

Schmid, M., Brianza, E., & Petko, D. (2021). Self-reported 
technological pedagogical content knowledge (TPACK) 

of pre-service teachers in relation to digital technology 
use in lesson plans. Computers in Human Behavior, 
115, 1-12. https://doi.org/10.1016/j.chb.2020.106586 

Sui., C. J., Yen.,. H., & Chang., C.Y. (2024). Teachers’ 
perceptions of teaching science with technology-
enhanced self-regulated learning strategies through 
the DECODE model. Education and Information 
Technologies, 1-27. https://doi.org/10.1007/s10639-
024-12715-x 

Vatanartiran, S., & Karadeniz, S. (2020). A needs analysis for 
technology integration plan: Challenges and needs of 
teachers. Contemporary Educational Technology, 6 
(3), 206–220. 

Wang, A. I., & Tahir, R. (2020). The effect of using Kahoot! 
for learning–A literature review. Computers & 
Education, 149, 103818. 
https://doi.org/10.1016/j.compedu.2020.103818  

Zimmerman, B. J., & Pons, M. M. (1986). Development of a 
structured interview for assessing student use of self-
regulated learning strategies. American Educational 
Research Journal, 23(4), 614-628. 

 

 

 

 

  

https://doi.org/10.1037/a0033546
https://doi:10.3991/ijet.v17i20.32715
https://doi:10.1177/20427530241251420
https://doi.org/10.1016/j.chb.2020.106586
https://doi.org/10.1016/j.compedu.2020.103818



