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PR E I /A C 1 s

Grades 5 to Senior 1 Science Learning Resources:. Annotated
Bibliography: A Reference for Selecting Learning Resources (November
2000) is areference tool provided by Manitoba Education and Training to
help educators select student and teacher learning resources that support
Grades 5 to Senior 1 science instruction. The annotated bibliography
describes strengths and weaknesses (if applicable) of each resource listed.
It isintended to be used as a reference for selecting learning resources
along with The Manitoba Text Book Bureau Catalogue (2000-2001),
which includes a listing of science learning resources, as well as ordering
information and prices. These resources can aso be purchased by visiting
the online version of The Manitoba Text Book Bureau Catalogue:
http://www.edu.gov.mb.ca/metks4/curricul/lear nressmtbb

The learning resources listed in the Grades 5 to Senior 1 Science
Learning Resources: Annotated Bibliography: A Reference for Selecting
Learning Resources (November 2000) were reviewed in April 2000 for
the purpose of identifying materials that support Manitoba s science
curricula. Thirteen educators from across Manitoba participated in the
review. All participants were selected by Manitoba Education and
Training from superintendent nominations.
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Foreword

Grades 5 to Senior 1 Science Learning Resources:. Annotated
Bibliography: A Reference for Selecting Learning Resources (November
2000) identifies the science learning resources that are philosophically
congruent with Manitoba s science curricula. Grades 5 to 8 Science:
Manitoba Curriculum Framework of Outcomes and Senior 1 Science:
Manitoba Curriculum Framework of Outcomes identify prescribed
student learning outcomes for Grades 5 through Senior 1 science in
Manitoba. Student learning outcomes in science are divided into thematic
clusters at each grade. In addition, a“0” (zero) cluster identifies overall
skills and attitudes required for each grade.

A call for science resources was issued to publishers, producers, and
distributors of science materials. The call for science learning resources
included teacher content reference materials. A team of teacher-evaluators
from Manitoba schools examined the submissions and made
recommendations regarding the suitability of the resources using a
collaborative review process.

The selection of learning resources in this annotated bibliography was
based on the fidelity with the rationale, philosophy, processes, and
outcomes of Grades 5 to 8 Science: Manitoba Curriculum Framework of
Outcomes and Senior 1 Science: Manitoba Curriculum Framework of
Outcomes. All the resources included in this annotated bibliography have
been designated as Grades 5 to Senior 1 science learning resources.
Resources that match intended audiences and that aid in the
implementation and achievement of prescribed learning outcomes have
been identified.

Special Thanks

In April 2000, 13 educators were selected by Manitoba Education and
Training. These educators reviewed over 189 items that were received in
response to the call to publishers for resource submissions. Manitoba
Education and Training is grateful to the individuals involved in the
review and selection processes for identifying the best student and teacher
resources for Grades 5 to Senior 1 science curricula.

Appreciation is also extended to all school divisions within Manitoba that
supported the teachers' participation in the review and selection
processes.




Finally, appreciation is extended to the publishers, producers, and
distributors who submitted resources designed for Manitoba' s science
frameworks.

Resource Selection Criteria

The learning resources in this annotated bibliography were selected
according to the following criteria:

* Curriculum Fit/Content/Philosophy: Evauators determined the
suitability of each resource by considering the degree to which the
content and processes of the resource align with the curricula, thus
providing support for teacher implementation. Evaluators also
determined the degree to which the resource provides for multiple
approaches to learning, has a wide range of use, is current, and
includes a variety of media formats.

* Instructional Design: Evaluators determined the appropriateness of
the resource in terms of instructional design, determining the degree to
which the resource stated instructional goals and learner outcomes, and
addressed a variety of learning and teaching styles.

» Social Considerations: Evaluators determined the appropriateness of
the resource in terms of social concerns. They considered the degree to
which the resource is free of bias and stereotyping, includes Canadian
content, utilizes culturally diverse examples, and accurately portrays
First Nations, Inuit, and Métis peoples.

» Technical Design: Evaluators determined the appropriateness of the
resource in terms of technical design, considering the degree to which
the resource was visually interesting, appealing, and had a logical and
consistent form.

When using this annotated bibliography to select learning and teaching
resources, teachers should consider how the resources meet the learning
requirements of students and the perspectives of their own student
population.

Information on a specific learning resource may be obtained from the
descriptive information in this annotated bibliography, as well as from the
supplier, published reviews, colleagues, and an examination of the
resource.

Terms and Definitions

The following terms and definitions are used in this annotated
bibliography to describe the learning resources:




* Breadth: identifies student learning resources that address awide
range of topics (with the highest possible level of fidelity with the
curriculum framework) for a particular course/grade.

» Depth: identifies student learning resources (with the highest possible
level of fidelity with the curriculum framework) that provide especially
effective learning experiences for students for a particular grouping of
student learning outcomes.

» Breadth and Depth: identifies comprehensive learning resources that
provide both breadth and depth dimensions for a particular grouping of
student learning resources.

* Teacher Reference: identifies resources that assist teachersin
implementing Manitoba s science curricula.

» Teacher Content Reference: identifies resources that include teaching
suggestions and learning activities for the science classroom.

» Teacher Guide: identifies a separate guide for teachers or ateacher’s
edition of a student text.

Organization

The learning resources described in this annotated bibliography include
references to the science clusters that comprise the Grades 5 to 8 and the
Senior 1 science curricula.
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Cluster Titles Chart: Grades 5 to Senior 1 Science

Cmdes Senior 1
Chyatar Grade 8 Grode 8 Grade T Grode &
Cluster 0 Owverall Blalls and Lttitudes (1o be integrated into Clusters 1 to 4]
Maintairaing a  Diversity of Inter actions Cells and .
Cluster 1 Healthy Body  Living Things | within Systems Reproduction
Ecospstems
Properties of ) FParticle ) Atoms and
Cluster 2 and Changes Flight Theory of Ciptics Elements
m Bubstances Matter
Forces and .. Forces and ) M ature of
Cluster 3 o le Electrizity Structires Fluids Flectrisity
Machines
Clusterd  Vikather Exploring the | Earth's Crust | Water Systems E:“Flu'm.“g
Bolar Bystem & Tverss

Grades 5 to Senior 1 Science Cluster Descriptions

Grade 5, Cluster 0: Overall Skills and Attitudes

Cluster 0 comprises nine categories of specific student learning outcomes
(SLOs) that describe the skills and attitudes involved in scientific inquiry,
the design process, or both.

In scientific inquiry at Grades 5 and 6*, students begin to develop the
concept of afair test. Thisincludes developing a prediction/hypothesis
that identifies a cause and effect relationship; controlling variables;
repeating measurements to increase accuracy and reliability; and drawing
conclusions that support or reject their initial predictions/hypotheses. In
the design process, students continue to identify and address practical
problems through the construction of a prototype. Increasingly
sophisticated criteria are used to analyze a prototype, including use of
recycled materials, cost, and reliability. Students begin to apply their
problem-solving skills in the evaluation of consumer products based on

*This description of Grade 5, Cluster O is also used to characterize Grade 6, Cluster O: Overall

Skills and Attitudes (see page xiv). However, the specific SLOs for Cluster O vary at Grade 5 and
Grade 6.
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identified criteriain order to determine the best product for a specific purpose.
For example, in choosing between pre-packaged pizzas, the various factors of
cost, nutritional value, and packaging may influence students’ evaluation of the
product.

Although the thematic clusters (Clusters 1 to 4) include certain skills and
attitudes, Cluster O fully defines scientific inquiry and design process skills and
attitudes at each grade level. Teachers should select appropriate contexts to
introduce and reinforce Cluster 0 SLOs over the course of the school year. To
assist in planning and to facilitate curricular integration, many SLOs within
Cluster 0 are accompanied by linksto SLOs in other subject areas, specifically
English language arts (ELA) and mathematics (Math). There are also links to
Technology As a Foundation Skill Area (TFS).

Grade 5, Cluster 1: Maintaining a Healthy Body

The study of the human body at Grade 5 focusses on the maintenance of good
health. Students learn about the role that nutrients play, and how to plan balanced
and nutritious meals using Canada’ s Food Guide to Healthy Eating. Students
gain experience in interpreting nutritional information on food labels, and in
evaluating images presented by the media. A study of the major body systems
and their role in the healthy functioning of the human body helps students to
appreciate the nature and function of each, and the interrelationships that exist
between systems. Students explore how lifestyle choices and environmental
factors can affect personal health.

Grade 5, Cluster 2: Properties of and Changes in Substances

In this cluster, students deepen their understanding of the characteristics and
properties of substances, and the changes that occur in substances in different
situations. Through their explorations, students identify the three states of matter
— solids, liquids, and gases — and describe the properties of each. Students
observe examples of reversible and non-reversible changes including changes of
state. Students also investigate how the characteristics and properties of
substances are altered during physical and chemical changes. Students identify
examples of these changes in the world around them. Safety practices related to
chemical products in the home are addressed. Students evaluate household
products by using criteria such as efficiency, cost, and environmental impact.

Grade 5, Cluster 3: Forces and Simple Machines

In this cluster, students increase their understanding of forces through the study
of simple machines. Emphasisis placed on investigating a variety of smple
machines and recognizing their usefulness for moving and lifting loads. Students
explore how simple machines are used in daily life, and they identify advantages
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and disadvantages of using simple machines for a given task. Students
apply their knowledge of simple machines by designing, constructing, and
evaluating a prototype.

Grade 5, Cluster 4: Weather

In this cluster, students learn that daily weather conditions are not the
result of random occurrences, but of global systems that can be predicted
on a short-term and a seasonal basis. Through observations and
measurements, students investigate the properties of air and other aspects
of daily weather. Students learn to interpret public weather reports and
investigate the usefulness of various ways of predicting the weather.
Understanding the meaning of severe wesather forecasts and the
preparations to ensure persona safety are emphasized. Students recognize
the role of technology in increasing scientific understanding of weather
while appreciating the limitations in accurately predicting long-term
weather trends. They aso investigate factors that influence climate in
Manitoba and across Canada.

Grade 6, Cluster O

Cluster 0 comprises nine categories of specific student learning outcomes
(SLOs) that describe the skills and attitudes involved in scientific inquiry,
the design process, or both.

In scientific inquiry at Grades 5 and 6*, students begin to develop the
concept of afair test. Thisincludes developing a prediction/hypothesis
that identifies a cause and effect relationship; controlling variables;
repeating measurements to increase accuracy and reliability; and drawing
conclusions that support or reject their initia predictions/hypotheses. In
the design process, students continue to identify and address practical
problems through the construction of a prototype. Increasingly
sophisticated criteria are used to analyze a prototype, including use of
recycled materials, cost, and reliability. Students begin to apply their
problem-solving skills in the evaluation of consumer products based on
identified criteriain order to determine the best product for a specific
purpose. For example, in choosing between pre-packaged pizzas, the
various factors of cost, nutritional value, and packaging may influence
students’ evaluation of the product.

*This description of Grade 6, Cluster 0 is also used to characterize Grade 5, Cluster 0: Overall
Skills and Attitudes (see page xii). However, the specific SLOs for Cluster O vary at Grade 5 and
Grade 6.
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Although the thematic clusters (Clusters 1 to 4) include certain skills and
attitudes, Cluster O fully defines scientific inquiry and design process
skills and attitudes at each grade. Teachers should select appropriate
contexts to introduce and reinforce Cluster 0 SLOs over the course of the
school year. To assist in planning and to facilitate curricular integration,
many SLOs within Cluster 0 are accompanied by links to SLOs in other
subject areas, specifically English language arts (ELA) and mathematics
(Math). There are also links to Technology As a Foundation Skill Area
(TFS).

Grade 6, Cluster 1: Diversity of Living Things

In this cluster, students develop an appreciation of the diversity of living
things. Students study a variety of classification systems, and construct
and use their own as well as those developed by others. In doing so, they
recognize the advantages and disadvantages of classification systemsin
organizing information. The animal kingdom provides a specific focus
with students investigating different types of animals to understand where
they fit in the classification of living things. Students compare and
contrast the adaptations of closely related vertebrates living in different
habitats, and the adaptations of vertebrates living today with those that
lived in the past. Students learn about the contributions of individual
scientists who have increased our understanding of the diversity of living
things.

Grade 6, Cluster 2: Flight

In this cluster, a study of the properties of fluids helps students to
understand how flight can be achieved. Through the testing of models,
students explore how the forces of thrust, drag, lift, and gravity act on
living things or devices that fly through the air. They learn how specific
adaptations or modifications can alter lift or drag. Different means of
propulsion are compared and the use of unbalanced forces to steer aircraft
and spacecraft are described. Students apply their understanding of forces
and flight through the construction of a prototype that flies and meets
specific performance criteria. Students also examine the history of the
development of air travel and identify its impact on the way people work
and live.

Grade 6, Cluster 3: Electricity

In this cluster, students explore current and static electricity and compare
and contrast the characteristics of each. These explorations help students
identify and appreciate the importance of electricity in everyday life
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including the need for safe practices when using electricity. Students
have the opportunity to apply their knowledge of series and parallel
circuits in the construction of a prototype that performs a specific
function. They demonstrate how electricity can be transformed into
motion, and motion into electricity. Students also identify other types of
transformations that can take place. Students discuss advantages and
disadvantages of various renewable and non-renewable sources of
electrical energy, and recognize the importance of energy conservation.
The creation of an action plan to help reduce electrical energy
consumption helps students understand the impacts they can make.

Grade 6, Cluster 4: Exploring the Solar System

In this cluster, students develop an understanding of the Earth in space,
the solar system, and the role of space research programs in increasing
scientific knowledge. Positive and negative impacts arising from space
research programs are addressed, and the contributions of Canadians to
these programs are highlighted. Students develop an appreciation for the
nature of science by examining the changing conceptions of the Earth’s
position in space and by differentiating between astronomy and astrology.
Students investigate the causes of phenomena such as the cycle of day
and night, the yearly cycle of the seasons, moon phases, eclipses, and the
reasons why the apparent movements of celestial bodies in the night sky
are regular and predictable. An important distinction is made between
weight and mass.

Grade 7, Cluster 0: Overall Skills and Attitudes

Cluster 0 comprises nine categories of specific student learning outcomes
(SLOs) that describe the skills and attitudes involved in scientific inquiry,
the design process, or both.

In scientific inquiry at Grades 7 and 8*, students build on the concept of
afair test developed in Grades 5 and 6. This includes developing a
prediction/hypothesis that identifies a cause and effect relationship
between dependent and independent variables, repeating experiments to
increase accuracy and reliability; looking for alternative explanations for
observations; recognizing strengths and weaknesses of different methods
of collecting and displaying data; and determining potential sources of

*This description of Grade 7, Cluster 0 is also used to characterize Grade 8, Cluster 0: Overall
Skills and Attitudes (see page xix). However, the specific SLOs for Cluster 0 vary at Grade 7 and
Grade 8.
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error. In the design process, students construct prototypes to solve
practical problems and analyze them according to criteria such as cost,
efficiency, and environmental considerations. Students continue to apply
their problem-solving skillsin the evaluation of consumer productsin
order to determine the best product for a particular purpose. This involves
identifying priorities. For example, in choosing a brand of sunscreen, to
what extent do cost, effectiveness, and the environmental track record of
the company affect the decision?

Although the thematic clusters (Clusters 1 to 4) include certain skills and
attitudes, Cluster O fully defines scientific inquiry and design process
skills and attitudes at each grade. Teachers should select appropriate
contexts to introduce and reinforce Cluster 0 SLOs over the course of the
school year. To assist in planning and to facilitate curricular integration,
many SLOs within Cluster 0 are accompanied by links to SLOs in other
subject areas, specifically English language arts (ELA) and mathematics
(Math). There are also links to Technology As a Foundation Skill Area
(TFS).

Grade 7, Cluster 1: Interactions Within Ecosystems

In this cluster, students investigate the complex interactions between
organisms and their environment. Students identify biotic and abiotic
components of ecosystems, and analyze the cycling of matter that takes
place within them. Thisincludes an investigation of the transfer of energy
that occurs at various consumer levels, the implications of the loss of
producers and consumers to the transfer of energy, and the potential for
bio-accumulation within an ecosystem. Students explore ecological
succession and assess the positive and negative impacts of human
interventions on this natural process. Students discuss environmental,
social, and economic factors that should be considered in the management
and preservation of ecosystems. They propose a course of action that
would help protect the habitat of a particular organism. Students observe
micro-organisms with microscopes and discuss their beneficial and
harmful roles. Students consider how knowledge of micro-organisms has
improved food production and preservation techniques.

Grade 7, Cluster 2: Particle Theory of Matter

In this cluster, students explore the nature of science by examining the
development of scientific theories. One theory, the particle theory of
matter, is investigated in detail. Students use the particle theory to
describe changes of state, to differentiate between pure substances and
mixtures, and to describe characteristics of solutions. An important
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distinction is made between heat and temperature. Students demonstrate
how heat is transmitted by way of conduction, convection, and radiation.
They plan and conduct experiments to identify substances that are good
insulators and conductors of heat. They apply this knowledge through the
design and construction of a prototype that controls the transfer of heat
energy. Students also identify different forms of energy that can be
transformed into heat energy, and recognize that heat is the most
common by-product of other energy transformations. Students classify
substances used in daily life as pure substances, mechanical mixtures,
and solutions. They demonstrate different methods of separating the
components of mixtures. Students experiment to determine factors that
affect solubility. They describe the concentration of solutionsin
gualitative and quantitative terms, and demonstrate the differences
between saturated and unsaturated solutions. The potential harmful
effects of some substances on the environment are discussed, and
methods to ensure safe use and disposal are identified.

Grade 7, Cluster 3: Forces and Structures

In this cluster, students explore a variety of natural and human-built
structures, and the forces that act on them. Students investigate internal
and external forces acting on structures and recognize that these forces
may affect structural strength and stability. Students identify common
shapes used to increase strength and stability in structures, and methods
used to enhance the strength of the materials used. The efficiency of a
structure is assessed by comparing its mass with the mass of the load it
supports. Students apply their understanding of forces and structures by
evaluating the appropriateness of a specific structure’ s design, and by
constructing a structure of their own that supports a given load and
remains standing when a particular force is applied.

Grade 7, Cluster 4: Earth’s Crust

In this cluster, students investigate Earth’ s geology, including rock and
mineral formation, changes in the landscape over time, and human use of
geological resources. Students describe processes involved in the
location, extraction, processing, and recycling of geological resources
found in Manitoba and Canada. Students recognize that soil is an
important natural resource and they discuss the importance of soil
conservation. Students identify environmental, social, and economic
factors that should be considered in making informed decisions about
land use. They examine theories explaining the Earth’s geology, and
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recognize the role of technology in the development of new scientific
theories. Specialized careers involving the science and technology of the
Earth’s crust are also explored.

Grade 8, Cluster 0: Overall Skills and Attitudes

Cluster 0 comprises nine categories of specific student learning outcomes
(SLOs) that describe the skills and attitudes involved in scientific inquiry,
the design process, or both.

In scientific inquiry at Grades 7 and 8*, students build on the concept of a
fair test developed in Grades 5 and 6. This includes developing a
prediction/hypothesis that identifies a cause and effect relationship
between dependent and independent variables; repeating experiments to
increase accuracy and reliability; looking for alternative explanations for
observations; recognizing strengths and weaknesses of different methods
of collecting and displaying data; and determining potential sources of
error. In the design process, students construct prototypes to solve
practical problems and analyze them according to criteria such as cost,
efficiency, and environmental considerations. Students continue to apply
their problem-solving skillsin the evaluation of consumer productsin
order to determine the best product for a particular purpose. Thisinvolves
identifying priorities. For example, in choosing a brand of sunscreen, to
what extent do cost, effectiveness, and the environmental track record of
the company affect the decision?

Although the thematic clusters (Clusters 1 to 4) include certain skills and
attitudes, Cluster O fully defines scientific inquiry and design process
skills and attitudes at each grade. Teachers should select appropriate
contexts to introduce and reinforce Cluster 0 SLOs over the course of the
school year. To assist in planning and to facilitate curricular integration,
many SLOs within Cluster 0 are accompanied by links to SLOs in other
subject areas, specifically English language arts (ELA) and mathematics
(Math). There are also links to Technology As a Foundation Skill Area
(TFS).

*This description of Grade 8, Cluster O is also used to characterize Grade 7, Cluster O: Overall
Skills and Attitudes (see page xvi). However, the specific SLOs for Cluster 0 vary at Grade 7 and
Grade 8.

XX



Grade 8, Cluster 1: Cells and Systems

In this cluster, students investigate living things through a focus on cells
and systems. Cell theory provides the basis for exploring cells and
unicellular and multicellular organisms. Students identify major events
and technological innovations that have enabled scientists to increase our
understanding of cell biology. Microscopes are used to observe and
compare the general structure and function of plant and animal cells.
Students examine important processes that take place within the cell,
including the movement of nutrients and wastes across cell membranes.
The need for specialization of cells and tissues in multicellular organisms
Is discussed as are the structural and functional relationships among cells,
tissues, organs, and systems. Investigations of the circulatory and
respiratory systems highlight their importance to the body and lead to an
understanding of how body systems function interdependently. Students
identify components of the body’s primary and secondary defense
systems. They examine medical advances that enhance the human body’s
defence mechanisms, and research disorders and diseases that can affect
body systems.

Grade 8, Cluster 2: Optics

In this cluster, students broaden their understanding of how light is
produced, transmitted, and detected. Students identify colours as different
wavelengths of light, and explore why objects appear to have colour.
Various types of electromagnetic radiation are compared. The potential
positive and negative impacts of technological devices that use
electromagnetic radiation are discussed. Students explore the principles
and properties of reflection and refraction, and their application in
everyday situations. Students investigate the characteristics of concave
and convex mirrors and lenses. They enhance their understanding of how
these devices function in a variety of optical tools. Students also
demonstrate the formation of images using lenses and compare the
function of the human eye to that of a cameralens.

Grade 8, Cluster 3: Fluids

In this cluster, students investigate the properties of fluids, including
viscosity, density, and compressibility. Students identify productsin
which viscosity is an important characteristic, and plan and conduct
experiments to determine factors that affect flow. Students illustrate
effects of temperature on density, and they compare the effects of fluids
with different densities on the buoyant force of an object. They use the
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particle theory of matter to explain the relationships among pressure,
volume, and temperature. Investigations of the relative compressibility of
fluids are related to the ability of liquids and gases to transmit forces in
hydraulic and pneumatic devices. Students apply their understanding of
fluids within a practical context through the design, construction, and
testing of a prototype that utilizes a hydraulic or pneumatic system.

Grade 8, Cluster 4: Water Systems

In this cluster, students investigate the properties of water, its global
manifestations, and its impacts. They compare and contrast fresh and salt
water, describe factors that affect ocean currents, and recognize the
impact of large bodies of water and ocean currents on regional climates.
Features of the North American drainage system are identified, and
factors that influence erosion and deposition in streams and large bodies
of water examined. Students determine causes of flooding and examine
methods and technologies used to contain or prevent damage from
erosion and floods. Sources of drinking water are identified, methods for
treating water are discussed, and waste-water disposal systems are
compared. Students explore water pollution problems and identify
environmental, social, and economic factors important to the management
of water resources.

Senior 1, Cluster 0: Overall Skills and Attitudes

Cluster O comprises nine categories of specific student learning outcomes
that describe the skills and attitudes involved in scientific inquiry and the
decision-making process for STSE issues*. In Grades 5 to 8, students
develop scientific inquiry through the development of an hypothesis/
prediction, the identification and treatment of variables, and the formation
of conclusions. Students begin to make decisions based on scientific facts
and refine their decision-making skills as they progress through the
grades, gradually becoming more independent. Students also acquire key
attitudes, an initial awareness of the nature of science, and other skills
related to research, communication, the use of information technology,
and cooperative learning.

In Senior 1, students continue to use scientific inquiry as an important
process in their science learning, but also recognize that STSE issues
require a more sophisticated treatment through the decision-making

*STSE stands for Science, Technology, Society, and Environment.
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process. This process has been delineated in the Cluster 0 specific
learning outcomes.

Teachers should select appropriate contexts to introduce and reinforce
scientific inquiry, the decision-making process, and positive attitudes
within the thematic clusters (Clusters 1 to 4) over the course of the
school year. For example, students will use the decision-making process
as they examine a current biotechnology issue in Cluster 1. To assist in
planning and to facilitate curricular integration, many specific learning
outcomes within this cluster are accompanied by links to specific
learning outcomes in other subject areas, specifically English language
arts (ELA) and mathematics (Math). There are aso links to Technology
As a Foundation Skill Area (TFS).

Senior 1, Cluster 1: Reproduction

Reproduction is an essential biological mechanism for the continuity and
diversity of species. Students compare sexual and asexual methods of
reproduction in this cluster. They learn how the human reproductive
system functions and describe the major stages of human development
from conception to birth. Students recognize that the nucleus of a cell
contains genetic information and is responsible for the transmission of
traits from one generation to the next. They also discuss factors that may
change a cell’ s genetic information, including environmental factors.
Using the knowledge they have gained, students also address a current
biotechnology issue.

Senior 1, Cluster 2: Atoms and Elements

This cluster builds on the particle theory of matter learned in previous
grades. Students become familiar with the basic constituents of matter by
learning about the historical development of the atomic model and the
periodic table. Various investigations of the properties of elements and
compounds will acquaint students with chemical symbols and families,
as well as with natural phenomena and everyday technologies that
demonstrate chemical change.

Senior 1, Cluster 3: Nature of Electricity

The conceptua development of the particle model of electricity underlies
an understanding of electrostatics and current electricity. To develop and
test this model, students construct simple devices like an electrophorous
and investigate electrostatic phenomena. A transition from static to
current electricity enables the learner to investigate circuits and make
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connections to daily applications like the cost of electrical energy and the
safety and efficiency of electrical appliances. Additionally, students
investigate hydroelectric power and address sustainability issues
associated with the generation and transmission of electricity in Manitoba.

Senior 1, Cluster 4: Exploring the Universe

This cluster leads students through an exploration of the universe starting
with some basic hands-on astronomy and ending with a critical ook at
issues surrounding space science and technology. Students observe and
locate visible celestial objects. This knowledge provides them with an
appreciation for the relevance of astronomy to various peoples. Students
develop an understanding of the origin, evolution, and components of the
universe. They concurrently research and study Canada’s involvement in
international space exploration and evaluate the impact of space science
and technologies in terms of their benefits and risks to the human race.
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Note: Definitions of resource descriptions appear on the following page.
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Resource Description: Definitions

The following information is provided for each learning resource (as
applicable):

» Series and Title: integrated resources, series, and book collection names
areindicated initalics

» Resource Designation: indicates student breadth, depth, breadth and depth,
or teacher resource

» Format: isrepresented by an icon, such as

o & &

Print CD-ROM Videocassette

» Annotation: provides an overview of the learning resource. For integrated
resources, an overall annotation describes each integrated resource as a
whole, followed by descriptions of individual components where these have
been recommended. In some cases, only one item of an integrated resource
has been recommended. Stand-alone print materials are annotated
individually. The annotation for each stand-alone software item describes
the CD-ROM or disks, and any accompanying user’s guide, teacher’s guide
or student answer book. The system requirements are specified for
Macintosh and Windows versions, as applicable.

« Comments: provide additional information about the learning resource

» Cautions: alert teachers to potentially sensitive issues, community
concerns, or comments about curriculum fit

» Audience:

—General: the mgjority of students

—Struggling Learners: students who have difficulty processing and
understanding spoken, written, or visual information

— Gifted Learners. students who demonstrate high performance
capabilities in areas such as intellect, creativity, and/or specific academic
disciplines

— ESL : students who are learning English as a second language

» Physical Characteristics: identifies size, number of pages, soft cover or
hard cover details for print materials and type of software
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OBTAINING LEARNING RESOURCES m———

Purchase of Learning Resources

The learning resources described in this annotated bibliography will be
listed with ordering information and prices in The Manitoba Text Book
Bureau Catalogue (2000-2001). For information or assistance regarding
the purchase of learning resources listed in this catalogue, please contact:

The Manitoba Text Book Bureau (M TBB)

Box 910

Souris, MB ROK 2C0

Toll free: 800-305-5515 (in Manitoba)

Telephone: 204-483-4040 (outside Manitoba)

Fax: 204-483-3441

E-mail: schoolorde@gov.mb.ca

Online catalogue:
http://www.edu.gov.mb.ca/metks4/curricul/learnres/mtbb

Loans and Bookings for Learning Resources

The learning resources listed in this annotated bibliography are available
to Manitoba educators from:

Instructional Resources Unit (IRU)
Manitoba Education and Training

1181 Portage Avenue

Winnipeg, MB R3G 0T3

Online catalogue: http://libcat.merlin.mb.ca

Educators who are registered with IRU may request learning resources
from the library in person, by telephone, by mail, by facsimile
transmission, or by electronic mail.

To register with the library, contact:

Circulation Desk, IRU (see address above)
Telephone: 204-945-5371 (in Winnipeg)

Toll free: 800-282-8069, ext. 5371 (outside Winnipeg)
Fax: 204-945-8756

E-mail: irucirc@edu.gov.mb.ca
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To borrow books, multimedia kits, and audio CDs, contact:

Reference Desk, | RU (see address above)

Telephone: 204-945-7830/7851 (in Winnipeg)

Toll free: 800-282-8069, ext. 7830/7851 (outside Winnipeg)
Fax: 204-945-8756

E-mail: iruref @edu.gov.mb.ca

To request videocassettes, videodiscs, CD-ROMSs, and selected Kits,
contact:

Media Booking, | RU (see address above)
Telephone; 204-945-7849 (in Winnipeg)
Toll free: 800-592-7330 (outside Winnipeg)
Fax: 204-945-8756

E-mail: irucirc@edu.gov.mb.ca
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ALPHABETICAL TITLE LISTING AND
ALPHABETICAL TITLE LISTING BY GRADE




ALPHABETICAL TITLE LISTING

TITLE OF INTEGRATED RESOURCE/COLLECTION/SERIES GRADE(S) PAGE(S)
| Series
Addison Wesley Science & Technology 5 5 13-14
Addison Wesley Science & Technology 6 6 15-16
Addison Wesley Science & Technology 7 7 17-20
Addison Wesley Science & Technology 8 8 21-22
Nelson Science 9 S1 23-24
Nelson Science & Technology 7 7 25-29
Nelson Science & Technology 8 8 30-33
Pan Canadian Science Place 5 5 34-35
Pan Canadian Science Place 6 6 36
Science Everywhere 6 6 37
Sciencepower 7 7 38-39
Sciencepower 8 8 40-41
Sciencepower 9 S1 42-43
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ALPHABETICAL TITLELISTING

TITLE/SERIES OF STAND-ALONE RESOURCE GRADE(S) PAGE(S)
| Print
By Design: Technology Exploration & Integration 6-8 44
Teachers Helping Teachers
Design and Technology System 5-S1 45
Active Learning Series
Discover Flight 6 46
Active Learning Series
Mathematics, Science, & Technology Connections 58 a7
Teachers Helping Teachers
| Software
Digital Field Trip to the Wetlands, The 6,7 48
The Digital Field Trip Series
Starry Night Backyard 6,S1 49
Starry Night (Deluxe Version) S1 50
| Audiovideo
Black Widow Spider and More 6 51
Cellsand Tissues 8 52
Science Key Concepts Series
Changes in Matter 5 53
Matter and Its Properties
Destination Cosmos 20 - Telescope Trail S1 54
Destination Cosmos 20
Electromagnetic Spectrum, The 8 55
Science Key Concepts Series
Exploring Phases of Matter 5 56
Matter and Its Properties
How Do They...? Recycle Paper 5 57
How Do They...?
How Do They...? Recycle Stedl 5 58
How Do They...?
Liftoff to Learning: Atmosphere Below 5 59
Liftoff to Learning
Measuring Matter 58 60
Matter and Its Properties
Observing the Properties of Matter 5 61

Matter and Its Properties
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ALPHABETICAL TITLE LISTING BY GRADE

Grade 5
TITLE OF RESOURCE GRADE(S) PAGE(9
| Series
Addison Wesley Science & Technology 5 5 13-14
Pan Canadian Science Place 5 5 34-35
| Print
Design and Technology System 5-S1 45
Active Learning Series
Mathematics, Science, & Technology Connections 5-8 47
Teachers Helping Teachers
| Audio/video
Changes in Matter 5 53
Matter and Its Properties
Exploring Phases of Matter 5 56
Matter and Its Properties
How Do They...? Recycle Paper 5 57
How Do They...?
How Do They...? Recycle Steel 5 58
How Do They...?
Liftoff to Learning: Atmosphere Below 5 59
Liftoff to Learning
Measuring Matter 58 60
Matter and Its Properties
Observing the Properties of Matter 5 61

Matter and Its Properties
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ALPHABETICAL TITLE LISTING BY GRADE

Grade 6
TITLE OF RESOURCE GRADE(S) PAGE(9
| Series
Addison Wesley Science & Technology 6 6 15-16
Pan Canadian Science Place 6 6 36
Science Everywhere 6 6 37
| Print
By Design: Technology Exploration & Integration 6-8 44
Teachers Helping Teachers
Design and Technology System 5-S1 45
Active Learning Series
Discover Flight 6 46
Active Learning Series
Mathematics, Science, & Technology Connections 5-8 47
Teachers Helping Teachers
| Software
Digital Field Trip to the Wetlands, The 6,7 48
The Digital Field Trip Series
Starry Night Backyard 6,S1 49
| Audio/video
Black Widow Spider and More 6 51
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ALPHABETICAL TITLE LISTING BY GRADE

Grade 7
TITLE OF RESOURCE GRADE(S) PAGE(9
| Series
Addison Wesley Science & Technology 7 7 17-20
Nelson Science & Technology 7 7 25-29
Sciencepower 7 7 38-39
| Print
By Design: Technology Exploration & Integration 6-8 44
Teachers Helping Teachers
Design and Technology System 5-S1 45
Active Learning Series
Mathematics, Science, & Technology Connections 58 a7
Teachers Helping Teachers
| Software
Digital Field Trip to the Wetlands, The 6,7 48

The Digital Field Trip Series
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ALPHABETICAL TITLE LISTING BY GRADE

Grade 8
TITLE OF RESOURCE GRADE(S) PAGE(9)
| Series
Addison Wesley Science & Technology 8 8 21-22
Nelson Science & Technology 8 8 30-33
Sciencepower 8 8 40-41
| Print
By Design: Technology Exploration & Integration 6-8 44

Teachers Helping Teachers

Design and Technology System 5-S1 45
Active Learning Series

Mathematics, Science, & Technology Connections 58 a7
Teachers Helping Teachers

[ Audio/video

Cellsand Tissues 8 52
Science Key Concepts Series

Electromagnetic Spectrum, The 8 55
Science Key Concepts Series

Measuring Matter 58 60
Matter and Its Properties
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ALPHABETICAL TITLE LISTING BY GRADE

Grade S1
TITLE OF RESOURCE GRADE(S) PAGE(S)
| Series
Nelson Science 9 S1 23-24
Sciencepower 9 S1 42-43
| Print
Design and Technology System 5-S1 45

Active Learning Series

| Software
Starry Night Backyard 6,S1 49
Starry Night (Deluxe Version) S1 50
Audio/Video
Destination Cosmos 20 - Telescope Trail S1 54

Destination Cosmos 20
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