

EDAS 743
 ACTION RESEARCH CASE STUDY: FINAL TEMPLATE 
PART 1: Action Research Proposal 

	Required Items
	Responses

	Volunteer Teacher
	Megan Jones is the 8th Grade Science Department Captain at Reach Cyber Charter School. She has worked at Reach Cyber for 3 years and has also taught at traditional brick and mortar for 2 years. 

	Reviewed Data
	Mrs. Jones and I examined the writing segment of the Science PSSA from the previous year. The data, transmitted from the testing coordinator's office, provided us with insights. Upon our review, it became apparent that students faced challenges with this particular writing section.

	Data Results

	Mrs. Jones and I analyzed the PSSA writing section to assess students' performance. Our findings revealed that a more significant proportion of students were achieving lower scores than other schools in Pennsylvania. Specifically, only 39.4% of students scored one or above, while 60.6% scored below 1. Recognizing these lower-than-expected scores, we initiated an investigation to identify strategies for enhancing students' writing skills in the context of science.

	Topic
	Based on these findings, our research topic focuses on enhancing scientific writing skills and conceptual understanding in middle school education through the implementation of the CER Model.

	[bookmark: _Hlk129956609]Guiding Research Question
	Our guided question will be: How does the implementation of the CER method impact the development of scientific writing skills among middle school students?

	Annotated Bibliography

Alsaleh, N. J. (2020). Teaching Critical Thinking Skills: Literature Review. Turkish Online Journal of 	Educational Technology-TOJET, 19(1), 21-39.
 The author, Alsaleh, begins by providing an overview of critical thinking and its significance in education. The literature review aims to explore various perspectives on teaching critical thinking skills in the educational context. The literature review critically examines different definitions and conceptualizations of critical thinking. Alsaleh explores the varied perspectives within academia and educational institutions, shedding light on the complexity of defining critical thinking in the context of teaching. The study consists of various pedagogical approaches employed in teaching critical thinking skills. Alsaleh discusses strategies such as problem-based learning, Socratic questioning, and collaborative learning, evaluating their effectiveness in enhancing critical thinking abilities among students. As a cyber school, it is pivotal that we focus on the role of technology, where the author examines how digital tools can be integrated into educational practices to enhance critical thinking skills. Alsaleh discusses the benefits and challenges of incorporating technology and provides insights into the potential impact on student engagement and learning outcomes.

Asfar, A. M. I. T., Ahmad, M. A., Gani, H. A., Asfar, A. M. I. A., & Nurannisa, A. (2021). Development of   	Connecting Extending Review (CER) Learning Model to Improve Student’s Mathematical 	Reasoning Ability. Asian Journal of Applied Sciences, 9(4).
 This article by Asfar et al. introduces the Connecting Extending Review (CER) Learning Model and explores its effectiveness in enhancing students' mathematical reasoning abilities. While this study focuses on developing and applying the CER model as an instructional approach to math, the hope idea is to utilize the framework to help implement it into science. The authors aim to address improving students' mathematical reasoning skills, emphasizing the importance of connecting and extending concepts in the learning process. Using their strategies, we can reshape the application into a more science-driven approach. The authors further delve into the methodology, results, and implications for education. This source can be valuable for educators, researchers, and policymakers interested in innovative teaching methods for enhancing mathematical reasoning among students. It is essential to critically assess the research design, data analysis, and overall methodology to gauge the reliability and applicability of the proposed CER model.

Brunsell, E. (2012, September 25). Designing Science Inquiry: Claim + Evidence + Reasoning = Explanation. Edutopia. https://www.edutopia.org/blog/science-inquiry-claim-evidence-reasoning-eric-brunsell
‌ This article delves into implementing the Claim, Evidence, and Reasoning (CER) framework as a structured approach to teaching the scientific method. It discusses how the framework scaffolds students' understanding of scientific inquiry and provides insights into its effectiveness in promoting critical thinking and citing an interview with MIT's Kerry Emmanuel. It emphasizes how curiosity fuels the scientific inquiry process and discusses the integration of Claim, Evidence, and Reasoning as a scaffold to guide elementary students in constructing meaningful explanations. The article provides practical strategies for designing inquiry-based lessons that nurture students' innate curiosity.The authors draw upon practical examples and classroom applications, making it a valuable resource for educators seeking to incorporate CER into their science curriculum. Focusing on formative assessment, this article explores how the CER framework can enhance the quality of scientific explanations. It delves into the nuances of crafting effective claims, selecting relevant evidence, and developing sound reasoning. The authors provide insights into assessing student understanding through the lens of CER, making it a valuable resource for educators interested in formative assessment techniques.

Cer, E. (2019). The instruction of writing strategies: The effect of the metacognitive strategy on the writing         	skills of pupils in secondary education. Sage Open, 9(2), 2158244019842681.
 The author, E. Cer, explores the impact of metacognitive strategies on the writing skills of secondary education students. The study's focus sets the stage for understanding the importance of metacognition in the writing process. Cer describes how the metacognitive strategy was implemented, the sample size, and any control variables considered. A transparent methodology is crucial for evaluating the study's reliability and validity. The study's findings offer insights into the effects of the metacognitive strategy on the writing skills of secondary education pupils. Cer discusses statistical analyses performed and provides evidence to support whether the metacognitive strategy influences writing skills. Cer explores how incorporating metacognitive strategies into writing instruction can positively impact students' writing skills in secondary education. Overall, Cer's study contributes to the academic discourse on writing instruction and metacognition, providing valuable insights for educators and researchers in the field of secondary education.

	Resource Application

	
The Claim-Evidence-Reasoning (CER) model is a valuable tool for teachers, offering a structured approach to developing students' critical thinking skills and scientific inquiry. By implementing CER in the classroom, teachers can guide students through making a claim, providing evidence to support that claim, and then offering reasoning to explain the connection between the claim and evidence. This enhances students' understanding of scientific concepts and promotes effective communication and argumentation skills (Alsaleh, N. J. 2020). The CER model serves as an assessment tool for teachers, allowing them to evaluate students' comprehension of scientific concepts and their ability to construct well-reasoned arguments (Cer, E. 2019). Additionally, it fosters a collaborative learning environment where students can engage in discussions, analyze data, and refine their understanding through peer interactions (Brunsell, E. 2012). Ultimately, the CER model empowers teachers to cultivate a generation of critical thinkers who can confidently approach scientific challenges and articulate their ideas coherently ( Asfar, et al., 2021).

	Research-Based Strategies

	Strategy 1: Explicit Instruction on CER Components
	By providing clear and explicit instruction on the CER components (Claim, Evidence, Reasoning), the volunteer teacher can ensure that students understand the structure of a well-supported scientific explanation. This clarity helps students articulate their thoughts coherently, leading to improved communication skills and a deeper understanding of the scientific method. (Alsaleh, N. J. (2020 )& ( Asfar, et al., 2021)

	Strategy 2: Integration of Real-World Examples
	Incorporating real-world examples relevant to the students' lives enhances engagement and comprehension. This strategy not only makes the CER model more relatable but also demonstrates the practical application of scientific thinking. The volunteer teacher can select examples that resonate with the students, making the learning experience more enjoyable and fostering a connection between theoretical concepts and everyday experiences.

	Strategy 3: Peer Review and Collaborative Feedback
	Implementing a peer review process encourages students to critically analyze and evaluate their peers' CER responses. This collaborative approach not only enhances their understanding of the subject matter but also cultivates a sense of community within the classroom. Through constructive feedback, students can refine their explanations and develop a deeper grasp of scientific concepts. This strategy promotes a culture of continuous improvement and reinforces the importance of clarity and accuracy in scientific communication.  (Brunsell, E. 2012)

	[bookmark: _Hlk136348271]Selected Strategy

	Ms. Jones said Integration of Real-World Examples is an excellent fit for the phenomenon-based learning they already use in 8th-grade science. This strategy would provide a structured framework for students to explore, understand, and communicate scientific concepts in the context of real-world phenomena. This strategy encourages students to make a statement or hypothesis about the phenomenon they are observing. This helps them formulate an initial understanding or prediction, fostering curiosity and engagement. Additionally, the evidence component prompts students to collect data or observations to support their claims. This hands-on approach lets them directly interact with the phenomenon, promoting active learning and critical thinking skills. Finally, the "Reasoning" step encourages students to analyze and interpret the evidence, connecting it to their initial claim. This phase deepens their understanding of the underlying scientific principles and encourages them to think like scientists, making connections and drawing logical conclusions.
Overall, the CER model provides a structured and inquiry-based approach, aligning well with the goals of phenomena-based learning, which aims to anchor scientific concepts in real-world, meaningful experiences. It enhances scientific literacy and cultivates essential skills like observation, analysis, and communication.





PART 2: Classroom Observations 

	Observation #1
	Date: 2/12
	Time:  10:20am

	Observation Notes

	Strategy Implementation
	In Ms. Jones' class, we introduced the CER framework using captivating examples that demonstrated its importance in our daily lives. In one lesson, students investigated whether blood is a compound or a mixture, thus allowing students to gain a deeper comprehension of the subject and its real-world implications by linking scientific principles to tangible phenomena. Students were encouraged to formulate clear and concise claims based on their observations and experiments while implementing the CER method. They then gathered relevant evidence to support their claims, utilizing data analysis and research skills to strengthen their arguments.

	Digital Literacy/Technology Integration
	Ms. Jones, working for a cyber school, was able to effectively encourage digital literacy and technology integration, which is evident through the seamless use of digital tools to enhance learning. The teacher utilized online resources and interactive simulations like Classkick to support students in collecting and analyzing data for their CER activities. Most students successfully navigated these digital tools, incorporating them into their scientific inquiries. Furthermore, technology integration facilitated differentiated instruction, allowing students to explore concepts at their own pace and access additional resources as needed.

	Equity
	Ms. Jone's instructional practices and resources were generally provided equitably to students, ensuring all learners had access to the necessary materials and support to engage in the CER process. Ms. Jones employed inclusive teaching strategies, such as differentiated instruction and flexible grouping, to accommodate diverse learning needs within the classroom. Additionally, efforts were made to create a supportive learning environment where all students felt valued and respected, fostering a sense of belonging and promoting equitable participation in science learning activities.

	Notes for Improvement

	· Encourage more student-led exploration of real-world examples to deepen engagement.
· Provide additional support for students to develop their reasoning skills through structured practice activities.
· Incorporate peer review and feedback sessions to promote collaborative learning and refine argumentation skills.


	Date/Time for Post-Observation Conference
	2/14 


/
	Observation #2
	Date: 2/12
	Time:  1:10PM

	Observation Notes

	Strategy Implementation
	Ms. Jones instructs four distinct classes throughout the day, affording me the opportunity to attend multiple sessions and interact with a diverse array of students. Ms. Jones continued with the same framework for all four classes every lesson, students investigated whether blood is a compound or a mixture, thus allowing students to gain a deeper comprehension of the subject and its real-world implications by linking scientific principles to tangible phenomena. Students were encouraged to formulate clear and concise claims based on their observations and experiments while implementing the CER method. They then gathered relevant evidence to support their claims, utilizing data analysis and research skills to strengthen their arguments.

	Digital Literacy/Technology Integration
	Ms. Jones, working for a cyber school, was able to effectively encourage digital literacy and technology integration, which is evident through the seamless use of digital tools to enhance learning. The teacher utilized online resources and interactive simulations like Classkick to support students in collecting and analyzing data for their CER activities. Most students successfully navigated these digital tools, incorporating them into their scientific inquiries. Furthermore, technology integration facilitated differentiated instruction, allowing students to explore concepts at their own pace and access additional resources as needed.

	Equity
	Ms. Jone's instructional practices and resources were generally provided equitably to students, ensuring all learners had access to the necessary materials and support to engage in the CER process. Ms. Jones employed inclusive teaching strategies, such as differentiated instruction and flexible grouping, to accommodate diverse learning needs within the classroom. Additionally, efforts were made to create a supportive learning environment where all students felt valued and respected, fostering a sense of belonging and promoting equitable participation in science learning activities.

	Notes for Improvement

	· Encourage more student-led exploration of real-world examples to deepen engagement.
· Provide additional support for students to develop their reasoning skills through structured practice activities.
· Incorporate peer review and feedback sessions to promote collaborative learning and refine argumentation skills.

	Date/Time for Post-Observation Conference
	2/14



	Observation #3
	Date: 2/16
	Time: 10:20 & 1:10

	Observation Notes

	Strategy Implementation
	On the third day of Ms. Jones' class investigation into whether blood is a compound or a mixture, students embarked on finalizing their CER (Claim-Evidence-Reasoning) writing pieces. Ms. Jones had prepared a graphic organizer to guide them through the process. They began by articulating their Claim, addressing whether blood constitutes a mixture or compound. Next, they started their evidence, drawing from the resources they had examined over the preceding two days. While some students found crafting their reasoning challenging, Ms. Jones provided adept guidance in distinguishing between evidence and supportive information. Once the graphic organizer was completed, students transitioned to the next slide on their Classkick platform, where they composed a coherent and well-structured paragraph using the CER Model in an open text box.

	Digital Literacy/Technology Integration
	Throughout the three days of my observation of Ms. Jones, her digital literacy remained consistent. With over four years of experience at Reach Cyber Charter School, she has consistently demonstrated a adept integration of digital skills.

	Equity
	Ms. Jone's instructional practices and resources were generally provided equitably to students, ensuring all learners had access to the necessary materials and support to engage in the CER process. Ms. Jones employed inclusive teaching strategies, such as differentiated instruction and flexible grouping, to accommodate diverse learning needs within the classroom. Additionally, efforts were made to create a supportive learning environment where all students felt valued and respected, fostering a sense of belonging and promoting equitable participation in science learning activities.

	Notes for Improvement

	At this moment, I didn't have any notes. Ms. Jones was leading the last part of a three-part lesson.

	Date/Time for Post-Observation Conference
	2/16









PART 3: Post-Observation Conferences 

	Post-Observation Conference #1
	Date: 2/14
	Time: 11:30

	Discussion Summary: Strategy Implementation

	Ms. Jones highlighted the importance of providing authentic contexts for writing tasks, as they can engage students more effectively and foster critical thinking and communication skills. Additionally, we discussed the significance of scaffolding and providing appropriate support to help students navigate the complexities of scientific writing. Our conversation underscored the value of incorporating real-world experiences to enrich science writing instruction and promote deeper learning.

	Discussion Summary: Formative & Summative Assessments

	Quality of Assessments
	Ms. Jones developed a Classkick session for students to navigate, aiding them in honing foundational skills and collecting information to construct a robust claim supported by evidence gathered during the assignment.

	P-12 Student Performance
	Ms. Jones and I emphasized the importance of the CER model as a structured framework for students to hone their ability to construct scientific arguments. Ms. Jones leveraged these formative assessments to assess student comprehension, offer constructive feedback, and steer subsequent instruction. This process helped students enhance their scientific reasoning skills across the three-part lesson.

	Discussion Summary: Ideas for Improvement

	Some of the ideas Ms. Jones and I were looking into How can we further promote student engagement and ownership of learning through increased student-led inquiry and exploration?

	Date/Time for Next Observation
	2/16 



	Post-Observation Conference #2
	Date: 2/14
	Time: 11:30

	Discussion Summary: Strategy Implementation

	Having observed Ms. Jones in two distinct lessons with two separate groups of students, we were able to delve deeper into discussing the implementation of this strategy.

	Discussion Summary: Formative & Summative Assessments

	Quality of Assessments
	Ms. Jone and I felt that the formative assessments were valuable tools for providing ongoing feedback to students, allowing them to track their progress and understanding throughout the learning process. By incorporating the CER model into formative assessments, Ms. Jones encouraged critical thinking and scientific reasoning skills in students.

	P-12 Student Performance
	Regarding summative assessments, we discussed how the CER model allowed for a comprehensive evaluation of student learning. Teachers looked for students' ability to make an explicit claim supported by relevant evidence and sound reasoning. This assessment method provided insights into students' mastery of scientific concepts and ability to communicate effectively in a scientific context.

	Discussion Summary: Ideas for Improvement

	How can we continue to cultivate a culturally responsive learning environment that celebrates diversity and promotes inclusivity in science education?

	Date/Time for Next Observation
	2/21



	Post-Observation Conference #3
	Date: 2/21
	Time:  11:30am

	Discussion Summary: Strategy Implementation

	Ms. Jones and I found that integrating real-world experiences to support writing in science using the CER model was successful. Despite the small population size in Ms. Jones's class, there was sufficient evidence to substantiate our assertion. Throughout the integration period, from day one to the final day, we witnessed students working effortlessly through the CER organizer, generating well-thought-out and supported claims regarding whether blood was a compound or a mixture.

	Discussion Summary: Formative & Summative Assessments

	Quality of Assessments
	Summative assessments, on the other hand, were viewed as opportunities to evaluate students' overall understanding and mastery of scientific concepts. When designed effectively, summative assessments reflect the depth of students' knowledge as demonstrated through their ability to formulate explicit claims, provide relevant evidence, and articulate sound reasoning using the CER model.

	P-12 Student Performance
	Overall, the CER model facilitated a systematic approach to assessing student understanding and promoting scientific literacy in the classroom. It encouraged critical thinking, evidence-based reasoning, and effective communication skills among students.

	Discussion Summary: Ideas for Improvement

	What additional training or resources might be beneficial to enhance teachers' proficiency in integrating digital tools effectively into science instruction?







PART 4: Building Professional Capacity 

Meeting Professional Staff Needs
	When evaluating professional staff needs at the school, it's crucial to consider various factors that contribute to the overall improvement of the institution. A comprehensive understanding of the school's mission, vision, and values is essential. A teacher's alignment with these core principles ensures coherence in delivering education. Administrators should prioritize recruiting teachers with strong pedagogical skills, content knowledge, and a commitment to ongoing professional development. Teachers who demonstrate creativity, adaptability, and a growth mindset are invaluable assets to any educational institution. Fostering a diverse and inclusive faculty that reflects the student population enhances cultural competence and promotes a supportive learning environment (Graham, S., & Hebert, M. 2010).
 Therefore, administrators should actively seek candidates from diverse backgrounds who can enrich the school community through their unique perspectives and experiences.
Prospective Faculty Application Materials
	When reviewing prospective faculty application materials, several vital elements should be considered to identify candidates who can positively impact the school. Firstly, a candidate's academic credentials, including degrees, certifications, and relevant coursework, provide insights into their expertise and proficiency in their subject area. Additionally, prior teaching experience, especially in diverse settings, demonstrates a candidate's ability to engage students from various backgrounds effectively. Moreover, strong letters of recommendation and endorsements from previous supervisors or colleagues can attest to a candidate's professional competence and interpersonal skills. Furthermore, thoughtful responses to application questions demonstrating reflective practice, student-centeredness, and a commitment to continuous improvement indicate a candidate's suitability for the role. Overall, a comprehensive evaluation of prospective faculty application materials should prioritize candidates with academic qualifications, teaching experience, interpersonal skills, and a commitment to the school's mission and values(American Psychological Association 2020).
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