
 

Critical Reflection on Addressing the Tenets of Science in Teaching 

As a science educator, one of the fundamental tenets I emphasize in my teaching is the nature of 

scientific inquiry. This tenet underscores the importance of understanding how scientific knowledge is 

developed through systematic investigation, experimentation, and critical analysis. I strive to 

incorporate this tenet into my lessons to help students appreciate the dynamic and iterative nature of 

science. 

Addressing the Tenet: Scientific Inquiry 

One specific lesson that effectively addresses the tenet of scientific inquiry is a project-based activity on 

"Investigating Local Water Quality". This activity is designed for my 8th-grade science class and spans 

over two weeks, allowing students to engage deeply with the scientific process. 

 

Lesson Overview: Investigating Local Water Quality 

 

Introduction and Hypothesis Formation: 

The lesson begins with a discussion on the importance of water quality and its impact on ecosystems 

and human health. We explore various factors that can affect water quality, such as pH, temperature, 

turbidity, and the presence of pollutants. 

Students are then tasked with forming hypotheses about the quality of water from different local 

sources, such as a nearby river, lake, or tap water. They are encouraged to consider how different 

environmental factors might influence their results. 

Experimental Design: 

Students work in small groups to design their experiments. They must decide on the parameters they 

will test, the methods for collecting and analyzing samples, and the controls needed to ensure valid 

results. 

I provide guidance on experimental design, emphasizing the importance of repeatability, accuracy, and 

the need to control variables. 

Data Collection and Analysis: 

Over several days, students collect water samples from their chosen sources. They use testing kits to 

measure various parameters, record their data, and observe any noticeable trends or anomalies. 

We then discuss how to analyze the data statistically, looking for patterns and drawing conclusions 

based on the evidence collected. 

Presentation and Peer Review: 



Each group presents their findings to the class. They must explain their methods, discuss their results, 

and compare their initial hypotheses with their conclusions. 

We incorporate a peer review process where students critique each other's work, ask questions, and 

provide constructive feedback. This step is crucial for developing critical thinking and communication 

skills. 

Impact on Students: 

Engagement and Curiosity: By investigating a real-world issue that directly affects them, students are 

highly engaged and motivated to learn. The hands-on nature of the project fosters curiosity and a 

deeper understanding of the material. 

Understanding Scientific Inquiry: This activity allows students to experience the scientific method 

firsthand. They learn that science is not just a collection of facts but a dynamic process of inquiry and 

discovery. They see how hypotheses are tested, data is analyzed, and conclusions are drawn based on 

evidence. 

Critical Thinking and Problem-Solving: Designing experiments and analyzing data require students to 

think critically and solve problems. They must consider variables, troubleshoot issues, and interpret 

results, all of which are essential skills in science. 

Collaboration and Communication: Working in groups and presenting their findings help students 

develop collaboration and communication skills. The peer review process teaches them how to give and 

receive feedback, an important aspect of scientific work. 

Reflection on Curriculum and the Nature of Science 

While this lesson specifically addresses scientific inquiry, my overall curriculum aims to integrate the 

nature of science in various ways. Each unit includes activities that emphasize observation, 

experimentation, and evidence-based reasoning. Students are encouraged to ask questions, formulate 

hypotheses, and engage in discussions that highlight the iterative nature of scientific knowledge. 

For example, in our unit on Earth Science, we explore the theory of plate tectonics. Students investigate 

historical data, such as the distribution of earthquakes and volcanic activity, to understand how 

scientific theories are developed and refined over time. They learn that scientific knowledge is 

provisional and subject to change as new evidence emerges. 

In summary, addressing the tenet of scientific inquiry in my teaching involves creating opportunities for 

students to engage in hands-on, inquiry-based activities that mirror the processes used by scientists. By 

doing so, I aim to cultivate a deeper understanding of science as a dynamic and evidence-based 

discipline, preparing students to think critically and solve problems in a scientifically literate manner. 

 

 

 

 



Enhancing Teaching to Address the Tenets in Appendix H 

Reflecting on my current approach, I see opportunities to further enhance my teaching to better address 

the tenets outlined in Appendix H of the Next Generation Science Standards (NGSS). Appendix H 

emphasizes the importance of integrating the nature of science into science education by focusing on 

eight specific tenets, including the tentative nature of scientific knowledge, the social and cultural 

embeddedness of science, and the distinction between observations and inferences, among others 

(NGSS Lead States, 2013). 

 

Dynamic Nature of Scientific Knowledge 

One of the most significant tenets I plan to emphasize more is the tentative nature of scientific 

knowledge. Science is an ever-evolving field where new evidence can refine or even overturn existing 

theories. To highlight this, I will incorporate more historical case studies, such as the shift from 

Newtonian mechanics to Einstein’s theory of relativity. By examining these paradigm shifts, students can 

appreciate how scientific knowledge evolves and the role of ongoing research and discovery. 

 

Integration of Social and Cultural Contexts 

To address the social and cultural embeddedness of science, I will include discussions on how scientific 

advancements have been influenced by and have influenced various cultures and societies. For instance, 

we could explore how different cultures have contributed to our understanding of astronomy or how 

technological advancements have shaped societal development. This approach will help students see 

science as a human endeavor deeply intertwined with cultural and societal contexts. 

Evaluation and Metrics 

To evaluate the effectiveness of these enhancements, I will use a combination of formative and 

summative assessments. Formative assessments, such as reflective journals and peer feedback during 

projects, will provide ongoing insights into students’ understanding and engagement. Summative 

assessments, including tests and project presentations, will measure their grasp of the scientific 

concepts and tenets. 

 

In conclusion, by incorporating these enhancements, I aim to create a more comprehensive and 

dynamic science curriculum that not only addresses the tenets outlined in Appendix H but also fosters a 

deeper understanding and appreciation of the nature of science among my students. 
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