Science Unit Plan   Understanding Local Weather 

Subject:       Science


Cluster: 
Weather
Grade Level:  5

Specific - General Learning Outcomes to be addressed in the Unit

5-4-16 Differentiate between weather and climate. GLO D5, E1.

5-4-02 Describe how weather conditions may affect the activities of humans and other animals. GLO D5.

5-4-07 Identify and describe components of public weather forecasts from a variety of sources – temperature, relative humidity, precipitation, wind speed and direction, barometric pressure, cloud cover, warm and cold fronts, ultraviolet index. C6, D5.

5-4-01 Use appropriate vocabulary related to their investigations of weather – weather, climate, air masses, fronts, Instruments, forecast, water cycle, cloud types. GLO C6, D5.

5-4-14 Explain how clouds form and related cloud formation and precipitation to the water cycle. GLO D5, E1.

5-4-15 Identify and describe cloud formations – cumulus, cirrus and stratus. GLO D5, E1.

5-4-05 Use the design process to construct weather instruments. GLO C3. D5.

5-4-06 Observe and measure local weather conditions over a period of time using student constructed and standard instruments and record and analyze these data. A2, C2, C5, D5.

5-4-12 Describe technological advances that have deepened our understanding of weather and improved the accuracy of weather predictions. GLO A2, A5, B1, D5.

5-4-03 Describe properties of air – has mass and volume, moves, contracts when cooled, is heavier when dry, moves from areas of high pressure to low pressure. GLO D3.

5-4-04 Recognize that warm and cold air masses are important components of weather and that a warm air front meets a cold air front, the warm air moves over the cold air. GLO D5, E2

5-4-08 Describe the key features of a variety of weather phenomena eg. Unstable conditions of a low,  stable conditions of a high. D5, E1, E2.

5-4-13 Explain how the transfer of energy from the sun effects’ weather conditions – seasonal changes, evaporation of water. GLO D4, D5, E4.

5-4-17 Identify factors that influence weather and climate in Manitoba and Canada – distance from oceans, air masses of the North American continent.

5-4-18 Recognize that climate around the word are ever changing and identify possible explanations – El Nino, volcanic eruptions, GLO B5, D5, E2, E3

5-4-09 Provide examples of severe weather forecasts and describe precautions for ensuring safety during weather and related natural disasters – tornadoes, thunderstorm, wind chill, flood, forest fire. GLO B3, C1, D5.

5-4-10 Investigate various ways of predicting weather and evaluate their usefulness -  traditional knowledge, weather-related sayings, observations of the environment. GLO A2, A4, B2, C8.

5-4-11 Contrast the accuracy of short and long term weather forecasts and discuss possible reasons for the discrepancy- complex and dynamic nature of weather. GLO A1, C2.

Scientific Inquiry Objectives (Cluster 0):

1. Initiating, Researching & Planning:

5-0-1a Formulate with guidance specific questions to investigate  5-0-1a – Identify various methods for finding answers and select one to implement 5-0-2 a,b,c Access and record information from a variety of sources. 

2. Implementing, Observing, Measuring & Recording: 

5-0-4c,d,e Work cooperatively with groups to carry out a plan, assume various responsibilities and ensure materials are used in a safe manner. 5-0-5a,c,d,e,f Make observations and measurements, use appropriate observational and measurement equipment,  record and organize data.

3. Analyzing & Interpreting:

5-0-6a Construct graphs and identify patterns and trends in data. Suggest explanations for data trends. Evaluate methods for data collection.

4. Concluding & Applying:

5-0-7a,b,c Draw conclusions based on data and further researched evidence. Identify new ideas for further investigation. 5-0-7 f,g,h. Communicate information in appropriate ways to a selected audience.
Design Process Objectives (Cluster 0) to be addressed:

5-0-1c Identify practical problems to solve (measuring weather parameters) GLO C3

5-0-1d Identify various methods to solve a practical problem GLO C3

5-0-3d  Develop criteria to evaluate a prototype. GLO C3

5-0-4b Construct a Prototype 5-05b GLO C3

5-0-5b Test a prototype GLO C3,C5.
5-06b – Identify and make improvements to a prototype and explain the rationale for changes GLO C3,C4. 5-06e Evaluate the strengths and weaknesses of a product

Key Knowledge Development:

Weather is a description of atmospheric conditions. It has a significant effect on our lives and the lives of other species. The general weather trends over a period of time associated with weather for an area determine  climate. Although every region of the world has a climate, there can be considerable variation within this climate on a day-to-day basis.

Weather can be both observed and measured. It consists of various parameters that can be monitored by standardized weather instruments and classroom developed instruments. Cultures have common perceptions and notions of weather patterns that are coveyed in stories, sayings and folklore.

 Temperature is measured by a thermometer in Celcius degrees, ranges from approximately –40 to +35 in Winnipeg. It is actually a measure of the movement or activity  of the particles in the substance. The temperature can be influenced by the speed of the wind.

Wind is the movement of air masses – measured by both direction and speed (knots, km/h and Beaufort Scale. 

Precipitation – actual water ‘falling’ as liquid as snow, rain, hail. Quite easily measured in mm. Must result from the cooling and condensation and in the case of hail and snow, the freezing of water. 

Humidity is the measure of moisture in air. Humidity levels are linked to air movement and temperature. Humidity can be measured.

Cloud cover – degree of cloud cover and cloud types – cirrus, stratus, and cumulus. Clouds are formed by the condensation of evaporated air and indicative of particular weather conditions.

Weather conditions can be monitored and patterns identified in weather both by the use of information collected from meteorological sources and equipment developed in the classroom. 

Weather conditions are explainable and are largely controlled by solar energy input. The revolution of the earth around the sun and the corresponding  tilt of the earth on its axis determines the seasons. The length of day and the directness and intensity of the sun’s light influences the amount of solar energy input (both by length of day and intensity of radiation) and the general seasonal temperatures. Coastal communities have more moderate temperatures because water retains its heat much more than land masses. Coastal currents largely influence the temperatures of these communities.

Weather of this area is largely influenced by the dominant air masses associated with the North American climate – dry and cold arctic and subarctic air, dry and warm southwestern US air masses, wet and warm Gulf (SE USA) air masses, cool wet Pacific air, cool wet Atlantic air. The leading edge of these air masses is called a front. Highs are associated with dry stable air, lows associated with wet unstable air. Lows (humid air) is lighter than wet air. When lows and highs meet, lows climb over dry air. As air rises it cools and water condenses. Lows are associated with anticlockwise movement of air. Highs clockwise. The movement of these air masses is very dynamic. Humid air moving over ranges cools is under less pressure because of altitude and this results in condensation and often higher levels of rainfall result.

Extremes in weather conditions are largely explained by the sudden effect of the merging of these air masses (tornadoes, blizzards) and long term effects of air masses (droughts, floods, forest fires) Sources of data – newspapers, provide us with information abut weather. The dynamic nature of weather makes this information tentative. Extreme weather conditions can be extremely hazardous and precautions need to heeded to ensure our survival.
Cross Curriculum Links:

Language Arts – stories and poetry related to weather

Social Studies- impact of weather and climate on humanity and other species.

Mathematics – developing measuring instruments both nonstandard and nonstandard units. Organizing data in tables and graphs, looking for patterns and trends in data, presenting and communicating data.

Assessment Ideas:

Diagnostic assessment on understanding weather phenomena.

Design Process evaluation of wind measurers and weather station. (Group)

Long term data collection and interpretation project on weather monitoring. (Group)

Weather forecast report on a major weather phenomenon.(Group)

Summative test assessment.

Teaching Sequence:

Lesson  1: Diagnostic activity related to weather – either a personal response sheet or idea cards on the board that are discussed and placed as to whether students agree or disagree with the ideas presented. Return to these diagnostic ideas during the unit to monitor develop of student understanding.

Lesson 2:  Introduce students to weather and climate by having students get together in month groups (birthdays, special events) and discuss activities on this special day and how they are influenced by the weather. Introduce students to weather and climate by looking at a class set of newspapers and identifying features that indicate what the weather has been like. Also look for indicators for variance in weather. Also consider having students write a weather and activity description for a selected day in the year. Other students to guess the day based on the description. Develop an introductory understanding of weather and climate, their relationship and difference. Also discuss throughout unit ‘weather sayings’ and discuss, with justification, their accuracy. Summarize lesson by discussing weather and climate relationships and differences.

Lesson 3: Observe a daily television or newspaper weather forecast and identify the types of information that are presented in the forecast. Develop an understanding of weather being a description of the atmospheric conditions and that various indicators give us a total description of weather. Have students choose (in pairs) both a Canadian and international city and on a day by day basis ( teacher  may provide newspaper clipping of weather page or video tape version of national and international weather) begin to monitor the weather in this city. By the end of the unit, students should have a world profile for these two cities and should be able to provide an understanding of factors influencing the weather in these cities. 

Lesson 4: Begin to address the various weather parameters. Begin with temperature. Range of temperatures in the city, province and the world. Explore temperatures related to common experiences - freezing,summer days,  room & body temperature, hypothermia. hyperthermia etc. Record temperatures around the school. Define and role play temperature. Make string thermometers and bottle thermometers. Learn how to use a thermometer and calibrate a thermometer.

Lesson  5: Address the phenomena of wind and the measurement of wind. Define wind speed and direction. Design a wind speed measurer and wind direction measurer. Discuss wind’s effect on temperature.

Lesson 6: Discuss atmospheric humidity. Activities to provide evidence that there is moisture in the air and how humidity may be measured with simple apparatus. Moisture in the air and evaporation, condensation and solidifciation. Role play these state changes. Water cycle. Cloud formation. Types of clouds. Weather conditions commonly associated with cloud types. Design a rain gauge.

Lesson 7: Discuss air pressure as discussed on weather forecasts. Explain  role of a barometer and hi and low pressures. Emphasize the low density (relative lightness) of humid air (low pressure) and high pressure of dry air (highs). Make a barometer.

Lesson 8: Students design and build a weather station using the equipment they have developed over the past sessions. Have students begin to use the equipment they have developed and learned to use to monitor local weather over a 10 day period. Keep a record of results and compare their results with information from a meteorological source such as television or newspaper.  Discuss technological developments and means by which weather information is collected and the limitations of their own equipment.

Lesson 9: Begin to look at daily papers and  develop an understanding of patterns in the weather. Identify stable high conditions, unstable and wet low conditions, relative moderate temperatures of coastal locations. Use a large world map to identify the dominant air masses that influence the continentt ( wet gulf air, dry polar air, dry subarctic air, wet Atlantic air, wet pacific air, dry southwest US air and the movement of these air masses –fronts, etc. Develop activities for demonstration that may assist students in understanding these phenomena. Discuss, using models, causes for seasonal variation caused by earth’s tilt and solar energy inputs.

Lesson 10 and further: Continue to monitor and explain weather patterns in terms of an understanding of air mass movement in Manitoba. Allow students the time to discuss and negotiate ideas about understanding weather phenomena

Lesson 11: Have students select a specific weather phenomena or event and research its effect on society (tornadoes, drought, blizzard, hurricane, etc.). Have students prepare and present a weather forecast that explains the phenomena to the public and provides information about how the vent should be prepared for in terms of safety and survival.

Lesson  12: Have students process and present data they have collected pertaining to local, national and international weather. Their data should identify patterns and trends in recorded data and explanations as to why these patterns, trends are evident.

Lesson 13: Review aspects developed in unit. Weather and climate –relationship and differences. Effect of weather and climate on our lives. Review weather sayings and their accuracy. Summative assessment on weather.

