
Deconstructing the Lesson, “Building towards Bad Water”
by Marina Imperio

     This article outlines the deconstruction and reconstruction of a lesson, Building towards Bad Water. In this analysis, I will demonstrate how the selected lesson was revised to incorporate each of the 5 elements considered important to teaching and learning science – inquiry, constructivism, differentiated instruction, cross-disciplinary approaches, and equity principles – and will discuss why these elements are important in teaching Science and Technology using the 5E learning cycle. The reconstructed lesson is included at the end of this article (Appendix 1).
Inquiry
In Diversity in Education, Key (2003) states that, “… inquiry is the most appropriate vehicle for accommodating all learning modalities. Inquiry teaching is a means by which all children are able to construct processes, products, and attitudes in unique and valid ways, which result in meaningful and lasting learning”.  There were many areas in the lesson, Building towards Bad Water, where inquiry was utilized as a teaching and learning tool. In this particular lesson, the teacher asks students not only what they think the outcome of the experiment might be, but also how it pertains to their daily lives.  For example, after the experiment is concluded the teacher explains why habitats are important to humans and then asks students to observe, while on their way home, which animals share the habitat around the school and around their homes. Having students consider the world around them not only makes learning relevant to their lives but it also leads to deeper inquiry. In his article, Getting Past Inquiry versus Content (Robertson 2006/2007), Robertson explores five ways of approaching scientific concepts that form the basis of inquiry-based learning. The experiment in this lesson incorporates four out of those five approaches.  For instance, when the teacher asks students to write what they think will happen, this initiates the Engagement Phase, which is designed to activate students’ prior knowledge.  The hands-on activity of the experiment itself constitutes the Exploration Phase, in which the students obtain knowledge through experience.  When the teacher describes how rivers and streams become polluted, they are in the Explanation Phase, which enables students to mentally assimilate the new concept (as cited in Robertson 2006/2007). The Evaluation Phase occurs throughout the learning cycle and can be initiated at any stage.
Constructivism

According to Abruscato (2004), constructivism focuses on the interplay between what the child already knows and the experiences that the teacher provides.  Abruscato elaborates on this definition by identifying three key principles in constructivism. The experiment in this lesson incorporates all three key principles. The first principle is naïve conceptions which highlight the fact that a person never really knows the world as it is; each person constructs beliefs regarding what is real.  The teacher assesses the students’ prior knowledge by asking them what might happen in the experiment.  The second principle is assimilation which highlights the process in which prior knowledge is transformed through experience and observation. By observing the results of the experiment, any prior beliefs, which may hold true or not, are reconsidered and modified accordingly. The last key principle of constructivism is accommodation which encompasses the fact that a person’s perception of reality based on prior knowledge, beliefs, observations, and the desire to reconcile what is believed with what is observed. In this experiment, accommodation occurs when the student contemplates what has been witnessed and applies this new knowledge by answering the question “why do humans and animals need clean habitats?” (as cited in Robertson 2006/2007).  By integrating what they learned from the experiment, students can successfully build on their prior knowledge and can demonstrate their understanding of the newly-learned concept.

Differentiated Instruction

     The teacher effectively incorporates differentiated instruction into the lesson by grouping the students based on their strengths and weaknesses.  This is one of the seven building blocks of differentiated instruction, listed in the article, “Culturally Responsive Differentiated Instructional Strategies.”  One of these strategies – 

Instructional Delivery and Best Practices - includes flexible grouping and cooperative learning (2008). I believe that this lesson could elaborate further on differentiated instruction by incorporating gender and cultural backgrounds into the groupings.  This would serve to enhance the multi-perspective approach to learning. Another area of the lesson where differentiated instruction could be further improved was in its accommodations.  As it states in the aforementioned article, differentiated instruction allows for diverse teaching methods according to the diversity of the students in the class.   In my revised lesson plan, I incorporated posting anchor charts, success criteria, scientific vocabulary, and the option to draw as well as write.  This serves to accommodate all learners in the class.  Moreover, I added accommodations and modifications to the assessment portion of this lesson in order to address the peculiarities of learners with special needs.  I believe this will foster more equitable learning practices and create an environment that is inclusive of all learners.

Cross-disciplinary Approaches

     This lesson contains a good sample of cross-curricular activities that can be integrated with science and technology.  The lesson includes a) Language Arts, in the form of a story about how a fish might feel if its habitat became polluted, b) Visual Arts, in the form of a drawing or a collage that focuses on the positive and negative impacts that humans have on habitats, and c) Mathematics, by doing a lesson on how many endangered species there are presently compared to 10 years ago.  One can also compare this to population growth in the form of bar graphs.  I went a step further to incorporate diversity and equity into the curriculum by having the students look at negative impacts of humans on habitats from an Aboriginal perspective.  Key (2003) illustrates 5 dimensions of multicultural education in the classroom.  One of these key dimensions is content integration, which encompasses the extent to which teachers use examples, data, and information from a variety of cultures and groups to illustrate key concepts, principles, generalizations, and theories in their subject areas or disciplines.  I did this by creating a language arts lesson in persuasive writing, in which the students write a letter to the government petitioning for the protection of marine habitats. Here, the students will use their knowledge gained in the science and technology unit to explain why habitats are being endangered and how this affects the Aboriginal population in Canada.  This not only develops social action skills but promotes stewardship as well.  Moreover, in language arts, we can read stories of the effects of pollution and colonization on the reserves and write stories from the perspective of Aboriginals, imagining how they would feel watching their lands and natural resources being depleted.

Equity Principles

     For this particular lesson, I envisioned equity principles in two ways. The first way considers that everyone has an equal opportunity to learn.  This is accomplished by grouping together different level learners as well as ESLs to ensure that higher level learners become good examples for those who need special assistance.  I also made the necessary accommodations and modifications to instruction and assessment.  In doing so, the lower level learners and ESLs can be assessed based on their needs. As stated in Culturally Responsive Differentiated Instructional Strategies (2008), the theory underlying differentiated instruction stipulates that teachers should vary and adapt their approaches to fit the vast diversity of students in the classroom.  The second way in which I envisioned equity principles focuses on adopting a gender neutral stance when it comes to teaching science and technology. According to Sinnes (2005), “scientific knowledge is considered to be objective and value free, and there is consequently nothing masculine about high quality scientific knowledge that would discriminate against females.”  To apply this equity principle, I encourage female participants when conducting the experiment, incorporate books that reflect both male and female perspectives, and I use gender neutral words like “humans” rather than “man” or “mankind”.
     In conclusion, by incorporating the key elements into this lesson, namely, inquiry, constructivism, differentiated instruction, cross-disciplinary approaches, and equity principles, I believe that it becomes rich in learning possibilities and will help students form a deeper appreciation and understanding of the impact that humans have on the environment.  
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Appendix 1
	Lesson Title:
	Building towards Bad Water
	Subject:
	Science and Technology

	Unit Title:
	Habitats and Communities: Understanding life Systems
	Time Required:
	60 min

	Teacher Candidate:
	Marina Imperio
	Grade:
	   4


	Learning Goals (What do you want the students to know or be able to do at the end of the lesson?)

	By the end of the lesson, students will:
· Understand how humans can impact habitats and marine communities

· Understand that humans are reliant on other species’ communities and natural habitats



	Success Criteria (What will you observe that tells you that students are successful?)

	By the end of the lesson, students will be able to:
· Explain how water is cleaned naturally

· Identify how human urban development alters habitats, via the water system

· Determine how humans are interlinked to natural habitats and communities



	Accommodations (How will you meet the needs of your students? What management strategies will you use?)

	· Students who do not finish cumulative task will be given extra time to do the activity
· Conducting the science experiment as a group project that is teacher lead, will allow for those with weaker reading skills to follow along more easily than by written instruction alone.

· Have experiment and diagrams of the experiment available for students to look back on or to make reference to during culminating task (posted on chart paper in the classroom)

· Have a list of vocabulary words (word wall) to assist students to understand and use the scientific terms when observing the experiment and completing their culminating task

· Group students equally in terms of learning levels, gender, cultural background in order to ensure multi-perspectives when it comes time for group discussion


	Background Knowledge Required (What prior knowledge and or experiences need to be in place?)

	Background Scientific Knowledge:
· As population grows, so does the need for more urban development

· Safe handling of soil and natural materials

· Knowledge of what a habitat is and what organisms live in a habitat

· What are endangered species and what endangered means

Background Knowledge in Diversity and Equity:
· The Nature of Science: science is considered to be objective and value free; therefore, science is gender neutral

· Science is a human endeavour.  People of all ages, races, sexes, and nationalities engage in this enterprise 

· Aboriginal point of view:  1) North America before European colonization, 2) How Aboriginals use the land vs. how industry uses the land, 3) What is happening to their lands now and how it affects their lives (e.g., subsistence)



	Curriculum Expectations (Which expectation is the focus for your instruction?)

	Overall Expectations:
1.  analyze the effects of human activities on habitats and communities

Specific Expectations:

1.1  analyze the positive and negative impacts of human interactions with natural habitats and communities

1.2  identify reasons for the depletion or extinction of a plant or animal, evaluate the impacts on the rest of the natural community and propose possible actions for preventing such depletions or extinctions from happening



	Assessment (How will you know that the students have achieved the learning expectation? What assessment tool will you use?)

	Teacher will assess knowledge by reading students’ reports, assessing the poster, or listening to the presentations using a rubric specific to the chosen task (must meet all success criteria listed above).  Teacher will use rubric to assess how students understand the material and give student feedback, as necessary.  Success criteria will be posted in the class to optimize success of the students.  Modifications and accommodations will be made in assessment based on individual students’ needs (lower level learners, ESL’s, etc.).


	Instructional Strategies (Which teaching strategies will you use? how will you group the students?

	( Independent Work             (( Cooperative Learning                ( Summarizing & Note taking        ( Identifying similarities/differences
( Homework & Practice        ( Visual & Graphic Organizers     (( Questions                                   (( Generating & Testing Hypotheses
( Teacher facilitated discussion   ( Hands-on learning                       


	Materials
	Key Questions

	· 2- 2 litre soda bottles (both cut in half)
· Paper towel

· Gravel or rocks (about 1 ½ cups)

· Sand (about 1 ½ cups)

· Dirt (about 1 ½ cups)

· Gloves

· 2 cotton balls 

· Water (4 cups) – split into 2 glasses with Styrofoam and paper in it

· Lego blocks in shape of small house (should take up ½ of the width of the cut soda bottle)


	· What are the positive and negative effects of human activities on habitats and communities?
· How can the negative effects of humans on habitats and communities be prevented?

· How is water cleaned naturally?


	Instruction (How will the students develop the knowledge and practice the skills?) Based on the 5-E Learning Cycle

	Duration
	Activity/Task

	10 min
	Introduction (How will you engage and motivate the students?) 

Engage:
· Teacher will show students two glasses of water: one glass is dirty with bits of Styrofoam floating in it and the other glass is clean water.   The teacher will ask the students which glass of water they would prefer to drink.
· The teacher will then ask the students to come up with reasons why clean drinking water is important for humans and for animals.
· Teacher will write responses down on chart paper, filling in gaps, and post chart in classroom.


	10 min

20 min
	Lesson Steps (Describe the sequence of the lesson.)

Step 1 – Explore: (assessing prior knowledge and beliefs)

Teacher to ask:

· Can you name different types of habitats? (If no one mentions it, bring up a marine habitat.)

· Teacher to write responses on chart paper

· Do people rely on the marine habitat for anything? (If no one mentions it, bring up the differences on how people rely on marine habitat: Aboriginal use (subsistence) versus Consumer/Capitalist use (economy).)
· Teacher to write responses on chart paper

Step 2 – Explain: (Science Experiment: Water Filter) (see experiment outline attached)

Teacher to ask students to write down (modification: or draw) their answers to the following questions:

· What do you think will happen when dirty water is poured into the environment that has a lot of dirt, soil, and gravel?

· What do you think will happen when dirty water is poured into the environment where a lot of the dirt has been removed for a house to be built?

· Take up answers as a group

· The teacher will conduct the experiment with the class observing (see experiment outline guidelines)

Step 3 – Elaborate:

· During the experiment, the teacher will explain that ground water can go into rivers and streams.  Explain that if a fish were to eat Styrofoam, plastic, paper, etc. that isn’t filtered out by the ground, they may become sick and die because they do not normally eat those substances.  Those things do not belong in that habitat.
· Have students write down (modification: or draw) the results they witnessed and why the results happened the way they did.  Also ask the students to write why they think humans and animals need clean habitats.


	20 min
	Lesson Consolidation (How will you wrap-up the lesson?)

Evaluate:

· Split the class into 3 (pre-made) groups and have the students discuss how to prevent humans from destroying habitats and why it would be bad for humans and animals to have habitats destroyed.  In their science journals, have the students write one idea on how to prevent water pollution in real life. 

· Discuss as a group

· The teacher will then explain that habitats are important to humans because we get food from them, and by destroying habitats, we are hurting the animals.  Humans and animals share the land and students should look on their way home to see what animals share the habitat around the school and their houses.




	Next Steps (What would you plan as a follow-up to this lesson? What homework would you assign?)

	Follow-up lesson will be a review of the experiment and its conclusion, and assigning a culminating task.
Students will choose from one of the following tasks:

1. create a poster

2. make a short presentation (5 min)

3. write a report

The culminating task should address the following criteria:

· How can humans prevent the destruction of marine habitat?
· Explain how water is cleaned naturally

· Identify how human urban development alters habitats, via the water system

· Determine how humans are interlinked to natural habitats and communities 


	Personal Reflection (What worked well in this lesson?  What changes could you make to improve the lesson?) 
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