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Group Size: 15-30




Time Required: 45 -75 minutes
Objectives: In this activity, students will:

· Examine the effect of built and environmental factors on weather parameters.
·  Use and demonstrate an understanding of simple weather instruments

· Design and implement a mini-research investigation

· Practice observation and critical thinking skills,

· Practice inquiry skills.

Summary: In this activity, students design and explore a mini-research question related to micro weather.

Indiana State Science Standards:

	Grade
	#
	Standard

	4
	4.1.2
	Recognize and describe that results of scientific investigations are seldom exactly the same. If differences occur, such as a large variation in the measurement of plant growth, propose reasons for why these differences exist, using recorded information about investigations.

	4
	4.1.5
	Demonstrate how measuring instruments, such as microscopes, telescopes, and cameras, can be used to gather accurate information for making scientific comparisons of objects and events.

	4
	4.1.6
	Explain that even a good design may fail even though steps are taken ahead of time to reduce the likelihood of failure.

	4
	4.2.1
	Judge whether measurements and computations of quantities, such as length, area, volume, weight, or time, are reasonable.

	4
	4.2.4
	Use numerical data to describe and compare objects and events.

	4
	4.2.5
	Write descriptions of investigations, using observations and other evidence as support for explanations.

	4
	4.3.2
	Begin to investigate and explain that air is a substance that surrounds us, takes up space, and whose movements we feel as wind.

	4
	4.5.4
	Demonstrate how graphical displays of numbers may make it possible to spot patterns that are not otherwise obvious, such as comparative size and trends.

	5
	5.1.1
	Recognize and describe that results of similar scientific investigations may turn out differently because of inconsistencies in methods, materials, and observations.

	5
	5.2.4
	Keep a notebook to record observations and be able to distinguish inferences from actual observations.

	5
	5.2.6
	Write instructions that others can follow in carrying out a procedure.

	5
	5.2.8
	Recognize when and describe that comparisons might not be accurate because some of the conditions are not kept the same.

	5
	5.5.1
	Make precise and varied measurements and specify the appropriate units.

	5
	5.6.1
	Recognize and describe that systems contain objects as well as processes that interact with each other.

	6
	6.1.2
	Give examples of different ways scientists investigate natural phenomena and identify processes all scientist use, such as collection of relevant evidence the use of logical reasoning, and the application of imagination in devising hypotheses and explanations in order to make sense of evidence.

	6
	6.1.3
	Recognize and explain that hypotheses are valuable, even if they turn out not to be true, if they lead to fruitful investigations.

	7
	7.1.1
	Recognize and explain that when similar investigations give different results, the scientific challenge is to judge whether the differences are trivial or significant, which often takes further studies to decide.

	7
	7.1.3
	Explain why it is important in science to keep honest, clear, and accurate records.

	7
	7.1.4
	Describe that different explanations can be given for the same evidence, and it is not always possible to tell which one is correct without further inquiry.

	7
	7.2.6
	Read analog and digital meters on instruments used to make direct measurements of length, volume, weight, elapsed time, rates, or temperatures, and choose appropriate units.

	7
	7.2.7
	Incorporate circle charts, bar and line graphs, diagrams, scatter plots, and symbols into writing, such as la or research reports, to serve as evidence for claims and/or conclusions.

	8
	8.1.3
	Recognize and describe that if more than one variable changes at the same time in an experiment, the outcome of the experiment may not be attributable to any one of the variables.

	8
	8.2.6
	Write clear, step-by-step instructions (procedural summaries) for conducting investigations, operating something, or following a procedure.

	8
	8.2.7
	Participate in group discussions on scientific topics by restating or summarizing accurately what others have said, asking for clarification or elaboration, and expressing alternative positions.

	8
	8.2.8
	Use tables, charts, and graphs in making arguments and claims in, for example, oral and written presentations about lab or fieldwork.


The Nature of Science and Technology

( Scientific View of the World

( Scientific Inquiry

( Scientific Enterprise

( Technology and Science

Scientific Thinking

( Computation and Estimation

( Manipulation and Observation

( Communication Skills

( Critical Response Skills

The Physical Setting

( The Universe

( The Earth and Processes That Shape It

(Matter and Energy

( Forces of Nature

The Living Environment

(Diversity of Life

( Interdependence of Life and Evolution

( Human Identity

The Mathematical World

( Numbers

( Shapes and Symbolic Relationships

( Reasoning and Uncertainty

Historical Perspectives

( Historical Perspectives

Common Themes

(Systems

(Constancy and Change

Background Information:

	Climate and weather patterns for a region are affected by a variety of factors, including: latitude, elevation, proximity to large bodies of water, vegetation, and other variables. Natural and built phenomena can also effect small-scale climate changes (microclimate) of an area, be it a classroom, a schoolyard, or a city. These small-scale differences can impact comfort, behavior, and activities. In this activity, students will brainstorm factors that can affect one aspect of microclimate – temperature. They will develop a research question and from that question develop and test a hypothesis. 


Materials:

· Meter sticks

· Rulers

· Thermometers

Procedure:

Note: This activity works best out doors, but can be modified for use within a school building, or even within a classroom.
1. Point out different areas on a map and/or show students pictures of different areas, i.e. snow-capped mountains and sunny beaches. Ask students if the weather is the same all over the world. Encourage discussion of differences and list factors that may affect the overall weather (climate) in an area. 

2. Introduce the concept of “microclimate.”  Using a picture or diagram of the school and grounds, discuss different environments around the school (or within the school or classroom). Ask the students to construct a list of variables that make the environments different, i.e. trees, grass, playground, parking lot, pond, … (size of room, number and location of windows, heating and cooling vents, ..,). Will all weather conditions be the same in the different environments? Use concrete examples, i.e. where do you choose to sit on a sunny day in August, in the middle of a field, or under a tree? Why? List conditions that might be different. Accept a variety of answers.

3. Tell the students that in today’s activity we will explore microclimate around their school (or in their school or classroom) focusing on temperature. As a group, develop a class research question.

4. Divide the class into groups of 3-4 students.

Each group will be responsible for developing a mini-research project to examine the research question.  They must develop a hypothesis based on the question and develop research plan to prove or disprove their hypothesis. Briefly describe the tools available. 

5. Give groups a few minutes to develop their question, hypothesis, and research plan. Review with each group before sending groups off to collect their data. Note: Groups may develop different hypotheses and different methods for testing it.
6. Give groups 15 minutes to conduct their experiments, analyze their results, and draw conclusions. Allow each group 2 minutes to present their research question, hypothesis, project design, results, and conclusions.

Discussion Questions:
Discuss as a group the process and findings.

1.  Did all groups develop the same hypothesis?

2. Did all groups use the same approach to test their hypothesis?

3. Did all the data collected give the same results? 

4. What factors might have influenced the results?

5. Did all groups reach the same conclusions? Why or  why not?








































