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Introduction to the Series

 the connecting Students to Science Series is designed for grades 5–8. this series will 
introduce the following topics: Simple Machines, Electricity and Magnetism, r ocks and Minerals, 
Atmosphere and Weather, c hemistry, Light and c olor, Sound, and t he Solar System. Each book 
will contain an introduction to the topic, naive concepts, inquiry activities, content integration, 
children’s literature connections, curriculum resources, assessment documents, a bibliography, 
and materials lists. Students will develop an understanding of the concepts and processes of 
science through the use of good scientific techniques. Students will be engaged in higher-level 
thinking skills while doing fun and interesting activities. All of the activities will be aligned with the 
National Science Education Standards (NSES) and National c ouncil of t eachers of Mathematics 
(NctM) Standards. 
 this series is written for classroom teachers, parents, families, and students. the books 
in this series can be used as a full unit of study or as individual lessons to supplement existing 
textbooks or curriculum programs. Activities are designed to be pedagogically sound, hands-
on, minds-on science activities that support the NSES. parents and students could use this 
series as an enhancement to what is being done in the classroom or as a tutorial at home. 
the procedures and content background are clearly explained in the introduction and within 
the individual activities. Materials used in the activities are commonly found in classrooms and 
homes. 
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Introduction to the Topic and Major Concepts

 Weather impacts what we wear, how we move, our economy, our health, our daily activities, 
and in short, nearly every aspect of human activity. yet, students may take weather for granted, 
as it is all around them all the time. the activities in this book are designed to cause students 
to pause and think critically about weather and its influence on humans.
 the study of weather provides many opportunities to examine the interaction of physical 
science principles within the context of earth science. in addition to the observable elements 
of weather, such as rain, snow, clouds, lightning, rainbows, etc., it is important to consider less 
observable concepts, e.g., latent heat, dew point, temperature, humidity.
 initially, students may readily consider weather on a horizontal basis, that is, weather on 
the earth’s surface. While this is important, the vertical aspect of weather should be reinforced 
as well. throughout the activities in this book, students may observe, predict, collect and record 
data, make inferences, and create models. Students are asked to think in an inquiry mode. it is 
strongly recommended that teachers and parents provide students with ongoing opportunities 
to examine and challenge their current understandings, pose their own questions, and seek 
answers. 
 the activities in this book are designed to provide starting points for this manner of 
teaching and learning. the procedures section of each activity is directed toward the teacher 
or parent as a guide to setting up the activity. the Summary/What to Look For section is also 
a teacher/parent section that can be used to determine how well the student has mastered the 
concepts.
 Space for student free response is provided in the Exploration/Data c ollection and 
Discussion Questions/Assessment sections; however, individual science journals/logs may be 
readily substituted.

introduction to the t opic and Major concepts
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Naive Concepts and Terminology Definitions

Introduction:  our understanding of the natural world is directly related to everyday experience, 
including experiences in and out of the science classroom. Sometimes the everyday descrip-
tions of phenomena lead to concepts that are either incomplete or inaccurate. For example, 
we may observe a glass of iced tea with water collecting and running down the outside of the 
glass and state, “t he glass is sweating.” Such a statement may lead us to inaccurately infer as 
to the source of the moisture on the outside of the glass. A careful and thoughtful analysis of 
this phenomena might lead us to infer that the moisture on the outside of the glass is conden-
sation and that the source of the moisture is the water vapor from the surrounding air. We may 
refer to our developing conception of the world and the way things work or the way life works 
as being in the process of development. in this way, some of our ideas may be naive. Some 
authors prefer referring to these developing concepts as misconceptions; however, we will refer 
to them as naive ideas.

Some Naive Ideas Related to Weather:

 one area for potential naive conceptions is related to the terminology used. Many com -
monly-used words have a specific and alternative meaning in science. A second area that may 
serve as a source for naive conceptions occurs when intuitive ideas gained through everyday 
experiences are contrary to the more formal structure of scientific concepts.
  
Words that may serve as a source for confusion include:

• advection  - the horizontal movement of weather phenomena, such as warmth and humidity. 
Students may focus on weather conditions and phenomena at the earth’s surface; whereas, 
they should also consider a vertical perspective as well.

• air pressure  - a measurement of force, exerted on a given unit of space, by the weight of 
air; measured in kilopascals and reported in millibars (mb) and/or inches of mercury. Also 
known as barometric pressure. Students may wrongly assume barometric pressure is uniform 
throughout the earth’s surface (14.7 pounds per square inch at sea level).

• angle of incidence  - the angle at which the sun’s rays strike the earth’s surface.

• angle of reflection  - the angle at which the sun’s rays bounce off the surface of the earth. the 
proportion of the sun’s energy that is reflected off is known as albedo . Students may wrongly 
assume all areas of the earth have the same albedo.

• atmosphere  - the air that surrounds the earth; the majority of our weather data is taken from 
the troposphere, the layer of the atmosphere closest to the earth, which extends up seven to 
eight miles.

• cloud droplets  - tiny drops of water that form as water condenses, thereby forming clouds. 
Students may confuse cloud droplets (0.02 mm diameter) and raindrops (0.5 mm in diameter).

• condensation  - a physical phase change from the property of gaseous matter to liquid matter.
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• condensation nuclei  - tiny particles (e.g., smoke and dust) around which cloud droplets form; 
students may consider cloud droplets as water vapor; whereas, water vapor is invisible.

• Coriolis Effect  - deflection of winds caused by the rotation of the earth on its axis.

• dew point - a measure of humidity in the air (e.g., the 
temperature at which dew will begin forming). condensation 
occurs assuming constant pressure. Students may confuse 
temperature and dew point.

• evaporation  - a physical phase change from the property of 
liquid matter to gaseous matter.

• fog  - a cloud that forms at the surface of the earth. Students 
may not associate fog as a cloud, perhaps because of its 
location.

• heat  - students may confuse the terms heat and temperature; heat refers to a form of energy 
that flows from one object to a cooler object. Equal amounts of heat applied to two objects will 
not necessarily result in the same temperature differences; it depends upon the material.

• humidity  - the moisture in the air.

• hurricane  - a tropical cyclone with wind speeds of at least 74 mph or more.

• insolation  - the radiant energy from the sun received by the earth; students may confuse this 
term with insulation.

 
• isobars  - lines on a weather map that connect areas of equal barometric pressure.

• isotherms  - lines on a weather map that connect areas of equal temperature.

• latent heat  - energy stored when evaporation turns a liquid into a gas and is later released 
when condensation occurs.

• relative humidity  - the amount of moisture in a given amount of air relative to what could be 
contained if the given amount of air were completely saturated; measured and reported as a 
percentage.

• temperature  - temperature is the average kinetic energy (of particles) of an object; students 
may confuse the terms temperature and heat.

• water cycle  - also known as the hydrologic cycle; the exchange of water between land, bodies 
of water, and the atmosphere.

• water vapor  - water in a gaseous state; students may confuse clouds and water vapor; 
whereas, water vapor is invisible.

Naive Concepts and Terminology Definitions (cont.)
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National Standards

National Science Education Standards (NSES) Content Standards (NRC, 1996)
National research council (1996). National Science Education Standards. Washington, D.c .: 

National Academy press.

Unifying Concepts K-12 
Systems, Order, and Organization  - the natural and designed world is complex. Scientists 
and students learn to define small portions for the convenience of investigation. the units of 
investigation can be referred to as systems. A system  is an organized group of related objects 
or components that form a whole. Systems can consist of machines.

Systems, Order, and Organization
the goal of this standard is to …
• think and analyze in terms of systems.
• Assume that the behavior of the universe is not capricious. Nature is predictable. 
• Understand the regularities in a system.
• Understand that prediction is the use of knowledge to identify and explain observations.
• Understand that the behavior of matter, objects, organisms, or events has order and can be 

described statistically.
 

Evidence, Models, and Explanation
the goal of this standard is to …
• recognize that evidence consists of observations and data on which to base scientific expla -

nations.
• recognize that models have explanatory power.
• recognize that scientific explanations incorporate existing scientific knowledge (laws, prin -

ciples, theories, paradigms, models) and new evidence from observations, experiments, or 
models.

• r ecognize that scientific explanations should reflect a rich scientific knowledge base, evidence 
of logic, higher levels of analysis, greater tolerance of criticism and uncertainty, and a clear 
demonstration of the relationship between logic, evidence, and current knowledge.

Change, Constancy, and Measurement
the goal of this standard is to …
• r ecognize that some properties of objects are characterized by constancy, including the speed 

of light, the charge of an electron, and the total mass plus energy of the universe.
• r ecognize that changes might occur in the properties of materials, position of objects, motion, 

and form and function of systems.
• recognize that changes in systems can be quantified.
• recognize that measurement systems may be used to clarify observations.

National Standards
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Form and Function
the goal of this standard is to …
• recognize that the form of an object is frequently related to its use, operation, or function.
• recognize that function frequently relies on form.
• recognize that form and function apply to different levels of organization.
• Enable students to explain function by referring to form and explain form by referring to 

function.

NSES Content Standard A: Inquiry
• Abilities necessary to do scientific inquiry
 • identify questions that can be answered through scientific investigations.
 • Design and conduct a scientific investigation.
 • Use appropriate tools and techniques to gather, analyze, and interpret data.
 • Develop descriptions, explanations, predictions, and models using evidence.
 • think critically and logically to make relationships between evidence and explanations.
 • recognize and analyze alternative explanations and predictions.
 • communicate scientific procedures and explanations.
 • Use mathematics in all aspects of scientific inquiry.
• Understanding about inquiry
 • Different kinds of questions suggest different kinds of scientific investigations.
 • current scientific knowledge and understanding guide scientific investigations.
 • Mathematics is important in all aspects of scientific inquiry.
 • t echnology used to gather data enhances accuracy and allows scientists to analyze and 

quantify results of investigations.
 • Scientific explanations emphasize evidence, have logically consistent arguments, and use 

scientific principles, models, and theories.
 • Science advances through legitimate skepticism.
 • Scientific investigations sometimes result in new ideas and phenomena for study, generate 

new methods or procedures, or develop new technologies to improve data collection.
 
NSES Content Standard B: Properties and Changes of Properties in Matter 5–8

NSES Content Standard D: Structure of the Earth System  5–8

NSES Content Standard D: Earth in the Solar System 5–8

NSES Content Standard E: Science and Technology 5–8
• Abilities of technological design
 • identify appropriate problems for technological design.
 • Design a solution or product.
 • implement the proposed design.
 • Evaluate completed technological designs or products.
 • communicate the process of technological design.

National Standards (cont.)
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•  Understanding about science and technology
 • Scientific inquiry and technological design have similarities and differences.
 • Many people in different cultures have made and continue to make contributions.
 • Science and technology are reciprocal.
 • perfectly designed solutions do not exist.
 • t echnological designs have constraints.
 • t echnological solutions have intended benefits and unintended consequences.

NSES Content Standard F: Science in Personal and Social Perspectives 5–8
• Science and technology in society
 • Science influences society through its knowledge and world view.
 • Societal challenges often inspire questions for scientific research.
 • t echnology influences society through its products and processes.
 • Scientists and engineers work in many different settings.
 • Science cannot answer all questions, and technology cannot solve all human problems.

NSES Content Standard G: History and Nature of Science 5–8
• Science as a human endeavor
• Nature of science
 • Scientists formulate and test their explanations of nature using observation, experiments, 

and theoretical and mathematical models.
 • it is normal for scientists to differ with one another about interpretation of evidence and 

theory.
 • it is part of scientific inquiry for scientists to evaluate the results of other scientists’ work.
• history of science
 • Many individuals have contributed to the traditions of science.
 • Science has been and is practiced by different individuals in different cultures.
 • t racing the history of science can show how difficult it was for scientific innovators to break 

through the accepted ideas of their time to reach the conclusions we now accept.

National Standards (cont.)
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Standards for Technological Literacy (STL) International Technology 
Education Association (2000)
international t echnology Education Association (2000). Standards for Technological Literacy. 

reston, VA: international t echnology Education Association.

The Nature of Technology
Students will develop an understanding of the …
  1.  characteristics and scope of technology.
  2.  core concepts of technology.
  3.  relationships among technologies and the connections between technology and other 

fields of study.

Technology and Society
Students will develop an understanding of the …
  4.  cultural, social, economic, and political effects of technology.
  5. Effects of technology on the environment.
  6. role of society in the development and use of technology.
  7. influence of technology on history.

Design
Students will develop an understanding of the …
  8. Attributes of design.
  9. Engineering design.
10. r ole of troubleshooting, research and development, invention and innovation, and 

experimentation in problem solving.

Abilities for a Technological World
Students will develop abilities to …
11. Apply the design process.
12. Use and maintain technological products and systems.
13. Assess the impact of products and systems.

The Designed World
Students will develop an understanding of and be able to select and use …
14. Medical technologies.
15. Agricultural and related biotechnologies.
16. Energy and power technologies.
17. information and communication technologies.
18. t ransportation technologies.
19. Manufacturing technologies.
20. construction technologies.

National Standards (cont.)
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Principles and Standards for School Mathematics (NCTM, 2000)
National c ouncil for t eachers of Mathematics (2000). Principles and Standards for School 

Mathematics. reston, VA: National council for t eachers of Mathematics.

Number and Operations
Students will be enabled to …
• Understand numbers, ways of representing numbers, relationships among numbers, and 

number systems.
• Understand the meanings of operations and how they relate to one another.
• compute fluently and make reasonable estimates.

Algebra
Students will be enabled to …
• Understand patterns, relations, and functions.
• represent and analyze mathematical situations and structures using algebraic symbols.
• Use mathematical models to represent and understand quantitative relationships.
• Analyze change in various contexts.

Geometry
Students will be enabled to …
• Analyze characteristics and properties of two- and three-dimensional geometric shapes and 

develop mathematical arguments about geometric relationships.
• Specify locations and describe spatial relationships using coordinate geometry and other 

representational systems.
• Apply transformations and use symmetry to analyze mathematical situations.
• Use visualization, spatial reasoning, and geometric modeling to solve problems.

Measurement
Students will be enabled to …
• Understand measurable attributes of objects and the units, systems, and processes of 

measurement.
• Apply appropriate techniques, tools, and formulas to determine measurements.

Data Analysis and Probability
Students will be enabled to …
• Formulate questions that can be addressed with data and collect, organize, and display relevant 

data to answer them.
• Select and use appropriate statistical methods to analyze data.
• Develop and evaluate inferences and predictions that are based on data.
• Understand and apply basic concepts of probability.

National Standards (cont.)
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