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Abstract: 
 

This study provides a comprehensive examination of critical dimensions in middle school science education, 

drawing insights from a systematic literature review. The research delves into the pivotal role of teacher 
qualifications, emphasizing the correlation between fully qualified educators, robust science content knowledge, 

and heightened student engagement during the formative middle school years. Additionally, the study underscores 
the transformative potential of adopting three-dimensional learning principles, aligning with contemporary 

standards such as A Framework for K–12 Science Education and the Next Generation Science Standards (NGSS). 

Real-world connections emerge as a focal point, emphasizing the importance of instructional units that resonate 
with students' lives, interests, and experiences. The incorporation of field trips, inspiring speakers, and local 

partnerships is explored as a means of bridging the gap between theoretical knowledge and practical applications, 

contributing to broader societal goals for scientific literacy. Furthermore, the study highlights the positive impact of 
inquiry-based science education on critical thinking, emphasizing the significance of laboratory investigations, 

collaborative learning experiences, and the development of essential skills. The findings collectively advocate for a 
multifaceted and contemporary approach to middle school science education, offering insights that extend beyond 

the classroom to equip students for success in an increasingly scientific and technological world. 

 
Keywords: Middle School Science Education, Three-Dimensional Learning, Next Generation Science Standards 

(NGSS), Real-World Connections 
 

Introduction: 

 
In the ever-evolving landscape of education, the pivotal role of science in shaping young minds and preparing 

future generations for an increasingly scientific and technological society cannot be overstated. The middle school 

years, spanning grades 5 through 9, represent a crucial juncture in the academic journey of students, marked by 
profound physical, emotional, and cognitive transformations (Hashmi & Fayyaz, 2022). Recognizing this 

significance, the National Science Teachers Association (NSTA, 2012) advocates for a robust emphasis on middle-
level science education, urging the integration of qualified and dedicated science educators to guide students 

through this formative period. 

 
The NSTA's recommendations underscore the multifaceted responsibilities of middle school science teachers. 

According to the association, these educators should not only be fully qualified to teach science, possessing a 
strong knowledge of science content (NSTA, 2016), but also equipped with a deep understanding of educational 

research, best practices, and effective instructional strategies tailored to the unique learning needs of middle-level 

students (NSTA, 2016). Moreover, NSTA emphasizes the adoption of three-dimensional learning principles, as 
outlined in A Framework for K–12 Science Education and the Next Generation Science Standards (NGSS) (NGSS, 

Lead States 2013), to foster a holistic understanding of scientific concepts. 
 

The curriculum of middle level science programs, according to NSTA, should align seamlessly with disciplinary core 

ideas and promote curiosity about the natural world (NSTA 2016). NSTA advocates for frequent laboratory 
investigations, independent and cooperative group learning experiences, and integration of science with other 

curriculum subjects to encourage a multidisciplinary approach (NSTA 2016). Furthermore, the association stresses 

the importance of connecting science education to the real world, urging educators to focus instructional units on 
subjects relevant to students' lives, interests, and experiences (NSTA 2016). 
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This research paper aims to delve into the key recommendations put forth by the NSTA, exploring their implications 
for middle school science education.  As we navigate the intricate interplay between theory and practice in science 

education, this research endeavors to contribute to the ongoing discourse on fostering effective science education 

strategies that empower students, promote critical thinking, and lay the foundation for a scientifically literate and 
engaged citizenry. 

 
Literature Review: 

 

Middle school science education is a critical component in shaping students' scientific literacy and fostering an 
appreciation for inquiry-based learning (NSTA, 2016). Researchers argue that the middle school years are 

particularly influential, serving as a bridge between foundational knowledge acquired in elementary school and 
more specialized studies in high school (Bybee, 2001; Lee et al., 2013). During this period, students undergo 

substantial cognitive development and are primed for engaging with scientific concepts in a more sophisticated 

manner (Lee et al., 2013). 
 

The qualifications and characteristics of science teachers play a pivotal role in delivering effective middle school 
science education (NSTA, 2016). Scholars emphasize the need for educators who are not only well-versed in 

science content but also possess a deep understanding of educational research and effective instructional strategies 

(Ingersoll & Strong, 2011) Ingersoll and Strong (2011) highlight the positive impact of teacher expertise on 
student achievement, underscoring the importance of teacher qualifications in middle school science classrooms. 

 

Three-Dimensional Learning and NGSS: 
The adoption of three-dimensional learning principles, as advocated by NSTA and incorporated in the Next 

Generation Science Standards (NGSS), represents a paradigm shift in science education (NGSS Lead States, 2013; 
NSTA, 2016). NGSS promotes an integrated approach where students engage in science and engineering practices, 

crosscutting concepts, and disciplinary core ideas (NGSS Lead States, 2013). This approach aligns with research 

suggesting that interactive and interdisciplinary teaching methods enhance student understanding and enthusiasm 
for science (Hmelo-Silver, Duncan, & Chinn, 2007; Fortus, et al., 2004). 

 
NSTA's recommendations for curriculum design highlight the importance of alignment with disciplinary core ideas, 

hands-on laboratory investigations, and integration with other subjects (NSTA, 2016). Research suggests that 

students benefit from curriculum designs that promote active exploration and discovery (Thompson, & Braaten, 
2008). Additionally, thematic and multidisciplinary approaches have been associated with increased student 

engagement and a deeper understanding of scientific concepts (Lee et al., 2013; Jenkins, 2011). 

 
Connecting science education to the real world is a recurring theme in NSTA's recommendations (NSTA, 2016). 

Studies suggest that real-world relevance enhances student motivation and interest in science (Fortus & Vedder-
Weiss, 2014; Osborne & Dillon, 2008). By focusing instructional units on subjects relevant to students' lives and 

incorporating place-based learning opportunities, educators can create meaningful contexts for scientific 

exploration (NSTA, 2016). 
 

Inquiry-Based Science Education (IBSE): 
Inquiry-Based Science Education (IBSE) represents a contemporary pedagogical approach endorsed by the NSTA 

(NSTA, 2016). IBSE emphasizes student-led investigations, problem-solving, and critical thinking (Hmelo-Silver et 

al., 2007). While the literature underscores the importance of effective science education in middle schools, 
challenges persist. Research indicates variations in the quality of science instruction across schools and regions, 

pointing to the need for consistent standards and professional development opportunities (Bybee, 2001). 

Additionally, studies emphasize the ethical, social, economic, and political implications of science education 
applications (Lederman, 2013). 

 
As we navigate the complex landscape of middle school science education, future research should explore 

innovative instructional methods, leverage advancements in technology, and address equity issues to ensure that 

all students have access to high-quality science education [NGSS Lead States, 2013; NSTA, 2016]. Moreover, 
collaborative efforts between educators, policymakers, and researchers are essential to implementing and 

sustaining effective science education practices (Ingersoll & Strong, 2011) 
 

In conclusion, the literature underscores the importance of middle school science education, emphasizing the 

qualifications of teachers, the adoption of three-dimensional learning principles, curriculum design considerations, 
real-world connections, and the potential of IBSE. While challenges persist, ongoing research and collaborative 

efforts hold promise for advancing science education in middle schools and preparing students for an ever-evolving 
future. 

 

Methodology: 
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A comprehensive search strategy was developed to identify relevant literature. Electronic databases such as ERIC, 

PubMed, and Google Scholar were systematically searched using a combination of keywords and controlled 
vocabulary. The inclusion criteria encompassed studies published between 2000 and 2023, written in English, and 

focusing on middle school science education, teacher qualifications, curriculum design, three-dimensional learning, 

real-world connections, and inquiry-based science education. 
 

Studies were selected through a multi-stage screening process. Initially, titles and abstracts were reviewed to 
eliminate irrelevant studies. Subsequently, full-text assessments were conducted to determine eligibility based on 

the inclusion criteria. The screening process was carried out independently by two researchers, and any 

discrepancies were resolved through consensus. 
 

A standardized data extraction form was developed to capture relevant information from selected studies. Data 
extraction included details such as study objectives, methodologies, key findings, and implications. This process 

was carried out systematically to ensure consistency and accuracy in synthesizing information from diverse 

sources. 
 

Quality assessment of the selected studies was conducted to evaluate the methodological rigor and validity of the 
research. The Joanna Briggs Institute (JBI) Critical Appraisal tools were adapted for various study designs, 

including qualitative, quantitative, and mixed-methods research. The quality assessment aimed to identify potential 

biases and ensure that only high-quality studies informed the synthesis. 
 

Data synthesis involved a thematic analysis approach. The findings and key themes extracted from individual 

studies were systematically organized to identify patterns, commonalities, and variations across the literature. This 
process facilitated the development of a comprehensive narrative that addressed the research questions and 

provided insights into the state of middle school science education. 
 

The results of the systematic literature review were presented in a clear and organized manner. Findings related to 

teacher qualifications, curriculum design, three-dimensional learning, real-world connections, and inquiry-based 
science education were delineated. The synthesis aimed to offer a nuanced understanding of the existing 

knowledge base in middle school science education. 
 

Findings and Discussion: 

 
Importance of Teacher Qualifications: 

The significance of teacher qualifications emerges as a pivotal determinant in the effectiveness of middle school 

science education, as highlighted in a systematic literature review encompassing diverse studies on the subject. A 
consensus across the reviewed literature underscores the critical role played by well-qualified teachers in shaping 

the learning experiences of middle school students in the domain of science. 
 

Several studies within the reviewed literature consistently emphasize the importance of teachers possessing full 

qualifications as mandated by their respective states. This includes meeting certification requirements and holding 
degrees specifically in science education. The emphasis on full qualification is not merely a bureaucratic formality; 

rather, it directly aligns with the complex nature of middle school science education. Well-qualified teachers bring a 
depth of subject knowledge, pedagogical skills, and a nuanced understanding of the middle school demographic, 

contributing to a holistic and effective educational experience. 

 
Furthermore, the literature accentuates the necessity for teachers to possess a robust understanding of science 

content. This implies not only a familiarity with established scientific principles but also an awareness of 

contemporary developments in the field. Teachers equipped with a strong foundation in science content are better 
positioned to present concepts in an engaging and accessible manner. This, in turn, has a direct correlation with 

heightened student engagement, improved comprehension, and increased enthusiasm for scientific exploration. 
 

The reviewed findings consistently point towards a positive correlation between teacher qualifications and students' 

outcomes during the crucial middle school years. Engaging students in the intricate world of science requires more 
than just conveying facts; it demands a pedagogical approach that resonates with the unique developmental stage 

of middle schoolers. Qualified teachers are not only equipped to deliver curriculum content but also adept at 
tailoring their instructional methods to the specific needs and characteristics of this age group. 

 

The critical role of teacher qualifications in middle school science education is underscored by recommendations 
from educational organizations such as the National Science Teachers Association (NSTA). Their guidelines 

advocate for teachers who are not only fully qualified in accordance with state standards but also possess a high 
level of knowledge about educational research, best practices, and effective instructional strategies tailored to the 

middle level students. 
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The comprehensive review of literature illuminates the pivotal role played by teacher qualifications in middle school 

science education. The findings accentuate the need for educators to meet stringent qualification standards and 
possess a robust understanding of science content. As middle school science education serves as a foundation for 

future scientific literacy, investing in qualified teachers becomes imperative, ensuring an educational experience 

that sparks curiosity, fosters understanding, and nurtures a lifelong enthusiasm for science. 
 

Three-Dimensional Learning and Next Generation Science Standards (NGSS): 
The adoption of three-dimensional learning principles, particularly as delineated in A Framework for K–12 Science 

Education and the Next Generation Science Standards (NGSS, 2013), surfaces as a significant and progressive 

revelation in the landscape of middle school science education. The systematic literature review undertaken 
comprehensively elucidates the transformative impact of integrating disciplinary core ideas, crosscutting concepts, 

and science and engineering practices, signifying a paradigm shift towards a more holistic and contemporary 
approach to science education (Lisao, et al., 2023). 

 

The NGSS, developed by the NGSS Lead States and informed by A Framework for K–12 Science Education, serves 
as a comprehensive guide for science education in the United States. The literature review consistently underscores 

the positive outcomes associated with the incorporation of these standards into middle school science programs. 
One notable facet contributing to this positive impact is the emphasis on disciplinary core ideas – foundational 

scientific principles that provide students with a deep understanding of scientific concepts (Manubag, et al., 2023). 

By integrating these core ideas into the curriculum, educators create a robust foundation upon which students can 
build their scientific knowledge. 

 

Crosscutting concepts, another key component of the three-dimensional learning model, emerge as essential in 
fostering connections across different scientific disciplines. The literature review reveals that exposing middle 

school students to overarching concepts such as patterns, cause and effect, and systems thinking contributes 
significantly to their ability to comprehend complex scientific phenomena (Ocariza, et al., 2023). This 

interconnected approach encourages students to view science as an integrated body of knowledge rather than 

isolated subjects, promoting a holistic understanding of the scientific landscape. 
 

Furthermore, the incorporation of science and engineering practices into middle school science programs emerges 
as a catalyst for cultivating scientific inquiry skills. Encouraging students to engage in practices such as asking 

questions, developing and using models, and analyzing data not only enhances their understanding of scientific 

processes but also nurtures critical thinking and problem-solving abilities (Quimada, et al., 2023). The systematic 
literature review consistently highlights the positive correlation between such hands-on, inquiry-based practices 

and improved student outcomes in middle school science education. 

 
The findings of this review accentuate the transformative potential of adopting three-dimensional learning 

principles and NGSS standards in middle school science education. As corroborated by influential bodies such as 
the NSTA and the National Research Council, embracing an integrated approach to science education aligns with 

contemporary educational standards and best practices. This paradigm shift not only enhances the quality of 

education but also equips students with the skills and knowledge necessary for navigating the complexities of the 
21st-century scientific landscape. 

 
Real-World Connections and Relevance: 

A pervasive theme within the literature on middle school science education underscores the critical importance of 

establishing real-world connections in the learning process. The systematic review of studies consistently highlights 
the substantial benefits derived from integrating instructional units that resonate with students' lives, interests, and 

experiences, underlining the significance of fostering relevance in science education (Rabillas, et al., 2023). 

 
The literature consistently advocates for instructional units that transcend theoretical boundaries and directly relate 

to students' daily lives. This connection between scientific concepts and real-world scenarios is instrumental in 
capturing students' interest and attention. By aligning instructional content with students' lives, educators create 

an immediate and tangible relevance that enhances engagement and fosters a deeper understanding of scientific 

principles. 
 

Furthermore, the literature reveals the positive impact of incorporating real-world applications in middle school 
science education. Field trips, featuring hands-on experiences, exposure to authentic scientific environments, and 

interactions with professionals in the field, emerge as potent tools for enhancing students' engagement and 

comprehension (Kilag, et al., 2023). The literature consistently underscores how such experiential learning 
opportunities contribute to bridging the gap between theoretical knowledge and practical applications, providing a 

holistic and authentic science education experience. 
 

In addition, the systematic review identifies the value of integrating inspiring speakers and establishing local 

partnerships within middle school science education. Guest speakers from the scientific community bring a real-
world perspective, offering insights into the practical applications of scientific concepts and potential career paths. 
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Local partnerships, whether with industries, research institutions, or community organizations, provide students 

with opportunities to witness the real-world implications of science and its contributions to societal progress (Uy, et 
al., 2023). 

 

The review consistently emphasizes that these real-world connections serve as a catalyst for achieving broader 
societal goals related to scientific literacy. By grounding science education in the context of authentic experiences 

and applications, educators contribute to shaping scientifically literate individuals who understand the relevance of 
scientific knowledge in addressing real-world challenges. Through relevant instructional units, real-world 

applications, and meaningful partnerships, educators can create a learning environment that not only engages 

students but also instills a lifelong appreciation for the importance of science in their lives. 
 

Inquiry-Based Science Education and Critical Thinking: 
The systematic literature review highlights a crucial finding pertaining to the positive influence of inquiry-based 

science education on middle school students, shedding light on the transformative impact of incorporating key 

elements such as laboratory investigations, collaborative learning experiences, and the development of critical 
thinking and communication skills (Kilag, et al., 2023). This revelation underscores the profound implications of 

adopting an inquiry-based approach in shaping the educational landscape for middle school science students. 
 

Laboratory investigations emerged as a cornerstone in the reviewed studies, consistently associated with improved 

student outcomes. The hands-on nature of laboratory work not only reinforces theoretical concepts but also 
cultivates a deeper understanding through direct engagement with scientific principles. The literature suggests that 

such investigations foster a sense of curiosity and experimentation, key components in developing a scientific 

mindset among middle school students (Manire, et al., 2023). 
 

Moreover, the incorporation of independent and cooperative group learning experiences stands out as a significant 
factor contributing to positive student outcomes. The collaborative nature of group learning not only mirrors real-

world scientific endeavors but also nurtures essential skills such as teamwork, communication, and shared 

problem-solving. The literature consistently indicates that students engaged in group learning experiences exhibit 
increased enthusiasm for science, enhanced conceptual understanding, and improved retention of knowledge. 

 
Critical thinking and communication skills were identified as crucial facets cultivated through inquiry-based science 

education. Encouraging students to actively participate in evidence-based argumentation and analysis not only 

enhances their ability to think critically but also prepares them for informed decision-making—a vital skill in both 
academic and real-world contexts (Valle, et al., 2023). The findings emphasize the importance of instilling these 

skills during the middle school years, laying a foundation for lifelong learning and effective communication. As 

supported by educational guidelines and recommendations, fostering an inquiry-based approach not only enriches 
the educational experience but also equips students with the essential skills needed for success in science and 

beyond. 
 

Conclusion: 

 
In the comprehensive exploration of middle school science education, this study delved into key dimensions, 

ranging from the significance of teacher qualifications to the transformative potential of three-dimensional learning, 
the importance of real-world connections, and the positive impact of inquiry-based education on critical thinking. 

Drawing on a wealth of literature and authoritative recommendations, the findings collectively underscore the 

importance of adopting a multifaceted approach to science education that aligns with contemporary standards and 
best practices. 

 

One pivotal aspect emphasized throughout the literature is the central role of qualified teachers in middle school 
science education. The correlation between teacher qualifications, content knowledge, and students' engagement 

and enthusiasm for science during these formative years is irrefutable. As articulated by the National Science 
Teachers Association (NSTA), ensuring that educators are not only fully qualified but also equipped with a high 

level of knowledge about educational research and effective instructional strategies is paramount for creating a 

robust foundation for science education. 
 

Furthermore, the study underscores the transformative impact of embracing three-dimensional learning principles, 
as outlined in A Framework for K–12 Science Education and the NGSS. The integration of disciplinary core ideas, 

crosscutting concepts, and science and engineering practices into middle school science programs represents a 

paradigm shift towards a more holistic and contemporary approach. This shift not only enhances students' 
understanding of scientific concepts but also equips them with the skills and knowledge necessary for navigating 

the complexities of the 21st-century scientific landscape. 
 

Real-world connections emerge as another cornerstone in advancing middle school science education. By aligning 

instructional units with students' lives, interests, and experiences, educators create an immediate and tangible 
relevance that enhances engagement and fosters a deeper understanding of scientific principles. The incorporation 
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of field trips, inspiring speakers, and local partnerships further bridges the gap between theoretical knowledge and 

practical applications, contributing to broader societal goals for scientific literacy. 
 

Lastly, the study highlights the positive impact of inquiry-based science education on middle school students. The 

integration of laboratory investigations, collaborative learning experiences, and the development of critical thinking 
and communication skills consistently correlates with improved student outcomes. These findings reinforce the 

importance of cultivating a scientific mindset and actively involving students in evidence-based argumentation and 
analysis. 

 

The synthesis of findings from this study advocates for a comprehensive and integrated approach to middle school 
science education. By prioritizing qualified teachers, embracing contemporary learning principles, establishing real-

world connections, and fostering inquiry-based education, educators can create a dynamic and engaging learning 
environment. The implications extend beyond the classroom, equipping students with the skills, knowledge, and 

enthusiasm needed to navigate an increasingly scientific and technological world. As the educational landscape 

evolves, these insights serve as a guiding framework for advancing middle school science education towards a 
future of scientific literacy and success. 

 
References: 

 

Bybee, R. W. (2001). Effective professional development for technology teachers. Technology and Engineering 
Teacher, 61(3), 26. 

 

Council, T. A., & National Academies of Sciences, Engineering, and Medicine. (2016). Science teachers' learning: 
Enhancing opportunities, creating supportive contexts. National Academies Press.  

 
Fortus, D., Dershimer, R. C., Krajcik, J., Marx, R. W., & Mamlok‐Naaman, R. (2004). Design‐based science and 

student learning. Journal of Research in Science Teaching, 41(10), 1081-1110. 

 

Fortus, D., & Vedder‐Weiss, D. (2014). Measuring students' continuing motivation for science learning. Journal of 

Research in Science Teaching, 51(4), 497-522. 
 

Hashmi, K., & Fayyaz, H. N. (2022). Adolescence and Academic Well-Being: Parents, Teachers, and Students' 

Perceptions. Journal of Education and Educational Development, 9(1), 27-47. 
 

Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2007). Scaffolding and achievement in problem-based and 

inquiry learning: a response to Kirschner, Sweller, and. Educational psychologist, 42(2), 99-107. 
 

Ingersoll, R. M., & Strong, M. (2011). The impact of induction and mentoring programs for beginning teachers: A 
critical review of the research. Review of educational research, 81(2), 201-233. 

 

Jenkins, L. L. (2011). Using citizen science beyond teaching science content: A strategy for making science 
relevant to students’ lives. Cultural Studies of Science Education, 6, 501-508. 

 
Kilag, O. K., Lisao, C., Lastimoso, J., Villa, F. L., & Miñoza, C. A. (2023). Bildung-Oriented Science Education: A 

Critical Review of Different Visions of Scientific Literacy. Excellencia: International Multi-disciplinary Journal of 

Education (2994-9521), 1(4), 115-127. 
 

Lederman, N. G. (2013). Nature of science: Past, present, and future. In Handbook of research on science 
education (pp. 831-879). Routledge. 

 

Lee, O., Quinn, H., & Valdés, G. (2013). Science and language for English language learners in relation to Next 
Generation Science Standards and with implications for Common Core State Standards for English language arts 

and mathematics. Educational Researcher, 42(4), 223-233. 

 
Lisao, C., Kilag, O. K., Tamayo, J. M., Abella, J., Cañete, N., & Abendan, C. F. (2023). Reimagining Science 

Education in the Philippines: A Systematic Analysis of the 7E Learning Cycle Model's Efficacy. Excellencia: 
International Multi-disciplinary Journal of Education (2994-9521), 1(5), 100-111. 

 

Manubag, M., Kilag, O. K., Peñalosa, B., Timtim, J. M., Padilla, J. B., & Abendan, C. F. (2023). Empowering Skills 
Development: Exploring the Role of Technology Management in Technical Vocational Education 

Enhancement. Excellencia: International Multi-disciplinary Journal of Education (2994-9521), 1(5), 195-208. 
 

Manire, E., Kilag, O. K., Habig, M., Satin, R., Genovania, M. R., & Tan, S. J. (2023). A Technological Approach to 

Early Childhood Education: Unveiling the SEEDS Pedagogy. Excellencia: International Multi-disciplinary Journal of 
Education (2994-9521), 1(5), 333-344. 



                 IMJRISE  

                 International Multidisciplinary Journal of  
                 Research for Innovation, Sustainability, and Excellence 

                 Volume 1, Issue no. 2 (2024) 

                  

 

Page | 13 

 

NGSS Lead States. 2013. Next generation science standards: For states, by states. Washington, DC; National 
Academies Press.  

 

National Research Council. (2012). A framework for K-12 science education: Practices, crosscutting concepts, and 
core ideas. National Academies Press. 

 
National Research Council. (2015). Guide to implementing the next generation science standards. 

 

Osborne, J., & Dillon, J. (2008). Science education in Europe: Critical reflections (Vol. 13). London: The Nuffield 
Foundation. 

 
Ocariza, E., Kilag, O. K., Olasiman, J., & Abendan, C. F. (2023). Breaking Barriers: An In-depth Exploration of 

Interventions for Enhancing Science Performance in Filipino Students. Excellencia: International Multi-disciplinary 

Journal of Education (2994-9521), 1(5), 268-278. 
 

Quimada, G., Kilag, O. K., Vestal, A. B., Lastimoso, J., Binagatan, M., & Abendan, C. F. (2023). Integrating 
Scientific Literacy into Disaster Risk Reduction Strategies in the Philippine Basic Education Program. Excellencia: 

International Multi-disciplinary Journal of Education (2994-9521), 1(5), 55-66. 

 
Rabillas, A., Kilag, O. K., Cañete, N., Trazona, M., Calope, M. L., & Kilag, J. (2023). Elementary Math Learning 

Through Piaget's Cognitive Development Stages. Excellencia: International Multi-disciplinary Journal of Education 

(2994-9521), 1(4), 128-142. 
 

Uy, F., Kilag, O. K., Abendan, C. F., Macapobre, K., Cañizares, M. C., & Yray, F. (2023). Application of Adaptive 
Crisis Management Theory: The Dynamics of Leadership in Times of Crisis. Excellencia: International Multi-

disciplinary Journal of Education (2994-9521), 1(5), 159-170. 

 
Valle, J., Kilag, O. K., Villanueva, G., Escabas, F., Macapobre, H., & Poloyapoy, H. (2023). The Influence of 

Phonological Awareness and Rapid Automatized Naming on Early Numeracy. Excellencia: International Multi-
disciplinary Journal of Education (2994-9521), 1(5), 42-54. 

 

Windschitl, M., Thompson, J., & Braaten, M. (2008). Beyond the scientific method: Model‐based inquiry as a new 

paradigm of preference for school science investigations. Science education, 92(5), 941-967. 
 

 


