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Preface

Jesus Christ and His Good News is the basis of the Catholic/Christian school curriculum through which
all other curricula spring and flow.  A developmentally appropriate curriculum for students is designed
so as to be appropriate for the age span of children within the group, with attention to the different
levels and learning styles of the students.

Curriculum guides, unlike well-defined programs, are written with the understanding that there is
responsibility for decision-making on the part of the teachers.  Curriculum guides provide a framework,
not a daily plan for instruction.  Since teachers are responsible for the scope of any curriculum content
during a given school year, they must also be the final determiners of the sequence of content and skills,
the use of instructional strategies, and the degree of content detail.

Given the nature of the actual classroom, certain factors will drive these choices: student need, student
developmental level, and realistic time limitations.  Teachers are encouraged to integrate curriculum in
order to maximize instructional time and to facilitate the transfer of skills and understanding.

Curriculum guides are written in a spiraling framework articulated from the primary grades through
grade eight.  Learning builds upon previous knowledge and skills, which are repeated and reinforced to
ensure mastery learning.  As a result, it is impossible to expect that everything contained within any
curriculum guide will be taught in the same sequence, style, and depth each year.  Teachers need the
flexibility to make choices to ensure that the student needs are met and that the scope of the curriculum
is addressed.
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Mission Statement

The Roman Catholic Elementary Schools of the Archdiocese of Newark
have as their mission the quality education of youth in a faith based Catholic environment.

These schools strive to enable their students to become upright citizens who embrace Catholic traditions, values and ethics.

Each student completing 8th grade will:
 Know, love, and serve God
 Develop a spiritual life of prayer and worship
 Know the church and the teachings of Christ
 Love and respect self as well as one’s neighbor
 Demonstrate faith based moral values and service
 Value lifelong learning
 Celebrate diversity amongst peoples
 Assume a positive, active role in a democratic society
 Show respect for nature and the arts

Goals

Each student completing 8th grade will demonstrate:
 Attitudes, beliefs, and values which are in accord with the teachings of Christ and the Roman Catholic Church
 Ability to read, write, and compute in readiness for high school learning
 Basic knowledge and thinking skills in the academic disciplines
 Ability to use technology proficiently and wisely
 Skills and attitudes necessary for positive contribution in a democratic society
 Critical thinking and problem solving abilities in real life situations
 A sense of physical and mental well-being, emotional sensitivity, and realistic sense of self and others
 An appreciation for skills necessary for success in the workplace
 Ability to respect and cooperate with all people especially those of diverse backgrounds

 Curiosity and love for learning
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General Objectives for Curriculum Development
In the Five Arch/dioceses in New Jersey

We commit to the following expectations:

That at all grade levels students:
 Think creatively, critically, logically, analytically, and ethically
 Express ideas orally and in writing using correct terminology
 Apply techniques to real world situations, identifying and solving problems within the situation
 Recognize learning is woven into their everyday lives and that an understanding of this is important to functioning in

today’s world
 Engage in learning activities, willingly take risks and demonstrate confidence in their skills
 Utilize technology appropriately
 Recognize the importance of life long learning

That all teachers:

 Use professional and instructional resources appropriate to the teaching/learning process that will prepare them to live and
work in the challenging world of the third millennium

 Use technology and manipulatives as a integral part of both instructional and assessment activities
 Apply a variety of strategies which reflect Catholic values and beliefs
 Use a variety of formal and informal assessments
 Provide varied learning situations such as small group, whole group, cooperative and peer leadership
 Be skilled and/or certified in their discipline
 Collaborate with their colleagues to ensure the continuum of learning
 Use arch/diocesan curriculum guidelines
 Participate in professional development
 Who serve as coordinators/department chairs hold regularly scheduled meetings throughout the year to facilitate

communication among teachers and analyze student progress
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General Objectives for Curriculum Development (Cont’d)

That all administrators:

 Provide an environment that reflects Catholic values and beliefs

 Ensure articulation between elementary and high school teachers during the school year

 Develop a plan for monitoring and regularly assessing the curriculum program

 Monitor instruction and evaluation through regular classroom observations and review of lesson plans

 Communicate periodically to parents the goals, objectives, and outcomes of the school’s curriculum

 Provide curriculum guidelines at the local level and encourage their use in the development of lesson plans

That all appropriate Arch/diocesan personnel:

 Provide the vision for curriculum

 Initiate, develop, and implement curriculum guidelines in collaboration with Catholic school administrators and teachers

 Offer professional development and disseminate information regarding other available opportunities and resources for
teachers and administrators

 Act as liaisons with national and state departments of education regarding curriculum
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Catholic Social Teachings

In June 1998 the National Conference of Catholic Bishops/United States Catholic Conference approved “Sharing Catholic Social
Teaching: Challenges and Directions.” The Church’s social teaching provides a treasure of wisdom, based in scripture and articulated
through a tradition of papal encyclicals, conciliar documents, and Episcopal statements. Included here are summary excerpts of the
seven major themes woven into that document.  The Roman Numerals are used to identify which theme is being referred to in the
Archdiocese of Newark Science Curriculum Guidelines.  The theme is a suggestion and is introduced by the teacher through
discussion.  The teacher is encouraged to integrate Catholic faith and Gospel values at other instances when appropriate.

I. Life and Dignity of the Human Person
In a world warped by materialism and declining respect for human life, the Catholic Church proclaims that human life is sacred
and that the dignity of human person is the foundation of a moral vision for society. Our belief in the sanctity of human life and
the inherent dignity of the human person is the foundation of all the principles of our social teachings. In our society, human life
is under direct attack from abortion and assisted suicide. The value of human life is being threatened by increasing use of the
death penalty. The dignity of life is undermined when the creation of human life is reduced to the manufacture of a product, as in
human cloning or proposals for genetic engineering to create “perfect” human beings. We believe that every person is precious,
that people are more important than things, and that the measure of every institution is whether it threatens or enhances the life
and dignity of the human person.

II. Call to Family Community and Participation
In a global culture driven by excessive individualism, our tradition proclaims that the person is not only sacred but also social.
How we organize our society-in economics and politics, in law and policy-directly affects human dignity and the capacity of
individuals to grow in community. The family is the central social institution that must be supported and strengthened, not
undermined. While our society often exalts in individualism, the Catholic tradition teaches that human beings grow and achieve
fulfillment in community.  We believe people have a right and a duty to participate in society, seeking together the common
good and well-being of all, especially the poor and vulnerable. Our Church teaches that the role of government and other
institutions is to protect human life and human dignity and promote the common good.

III. Right and Responsibilities
In a world where some speak mostly of “rights” and other mostly of “responsibilities,” the Catholic tradition teaches that human
dignity can be protected and a health community can be achieved only if human rights are protected and responsibilities are met.
Therefore, every person has a fundamental right to life and a right to those things required for human decency. Corresponding to
these rights are duties and responsibilities-to one another, to our families, and to the larger society. While public debate in our
nation is often divided between those who focus on personal responsibility and those who focus on social responsibilities, our
tradition insists that both are necessary.
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Catholic Social Teachings (Cont’d)

IV. Option for the Poor and Vulnerable
In a world characterized by growing prosperity for some and pervasive poverty for others, Catholic teaching proclaims that a
basic moral test is how our most vulnerable members are faring. In a society marred by deepening divisions between rich and
poor, our tradition recalls the story of the Last Judgment (Mt. 25:31-46) and instructs us to put the needs of the poor and
vulnerable first.

V. The Dignity of Work and the Rights of Workers
In a marketplace where too often the quarterly bottom line takes precedence over the rights of workers, we believe that the
economy must serve people, not the other way around. Work is more than a way to make a living; it is a form of continuing
participation in God’s creation. If the dignity of work is to be protected, then the basic rights of workers must be respected-the
right to productive work, to decent and fair wages, to organize and join unions, to private property, and to economic initiative.
Respecting these rights promotes an economy that protects human life, defends human rights, and advances the well being of all.

VI. Solidarity
Our culture is tempted to turn inward, becoming indifferent and sometimes isolationist in the face of international
responsibilities. Catholic Social Teaching proclaims that we are our brothers [and sisters] keepers, wherever they live. We are
one human family, whatever our national, racial, ethnic, economic, and ideological differences. Learning to practice the virtue of
solidarity means learning that  “loving our neighbor” has global dimensions in an interdependent world. This virtue was
described by John Paul II as “a firm and persevering determination to commit oneself to the common good; that is to say to the
good of all and of each individual, because we are all really responsible for all” (Sollicitudo Rei Socialis, no. 38).

VII. Care for God’s Creation
On a planet conflicted over environmental issues, the Catholic Tradition insists that we show our respect for the Creator by our
stewardship of creation. Care for the earth is not just an Earth Day slogan, it is a requirement of our faith. We are called to
protect the people and the planet, living our faith in relationship with all of God’s creation. This environmental challenge has
fundamental moral and ethical dimensions that cannot be ignored.
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I. Catechesis on Creation

283 The question about the origins of the world and of men has been the object of many scientific studies, which have splendidly
enriched our knowledge of the age and dimensions of the cosmos, the development of life forms and the appearance of man.
These discoveries invite us to even greater admiration for the greatness of the Creator, prompting us to give him thanks for all
his works and for the understanding and wisdom he gives to scholars and researchers.  With Solomon they can say:  “ It is he
who gave me unerring knowledge of what exists, to know the structure of the world and the activity of the elements… for
wisdom, the fashioner of all things, taught me.”  Wisdom 7:17-22

284 The great interest accorded to these studies is strongly stimulated by a question of another order, which goes beyond the
proper domain of the natural sciences.  It is not only a question of knowing when and how the universe arose physically, or
when man appeared, but rather of discovering the meaning of such an origin:  is the universe governed by chance, blind fate,
anonymous necessity, or by a transcendent, intelligent and good Being called “God”?  And if the world does come from
God’s wisdom and goodness, why is there evil?  Where does it come form? Who is responsible for it?  Is there any liberation
from it?

285 Since the beginning the Christian faith has been challenged by responses to the question of origins that differ from its own.
Ancient religions and cultures produced many myths concerning origins.  Some philosophers have said that everything is
God, that the world is God, or that the development of the world is the development of God (Pantheism).  Others have said
that the world is a necessary emanation arising from God and returning to him.  Still others have affirmed the existence of
two eternal principles, Good and Evil, Light and Darkness, locked in permanent conflict (Dualism, Manichaeism).  According
to some of these concepts, the world (at least the physical world) is evil, the product of a fall, and is thus to be rejected or left
behind (Gnosticism).  Some admit that the world was made by God, but as by a watchmaker who, once he has made a watch,
abandons it to itself (Deism). Finally, others reject any transcendent origin for the world, but see it as merely the interplay of
matter that has always existed (Materialism).  All these attempts bear witness to the permanence and universality of the
question of origins. This inquiry is distinctively human.
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New Jersey Science Core Curriculum Content Standards

Standard 5.1 (Scientific Processes) All students will develop
problem-solving, decision-making and inquiry skills,
reflected by formulating usable questions and hypotheses,
planning experiments, conducting systematic observations,
interpreting and analyzing data, drawing conclusions, and
communicating results.

Descriptive Statement:  Students best learn science by doing.
Science is not merely a collection of facts and theories but a
process, a way of thinking about and investigating the world in
which we live. This standard addresses those skills that are
used by scientists as they discover and explain the physical
universe-skills that are an essential and ongoing part of
learning science.

Scientific Processes
Habits of Mind
Inquiry and Problem Solving
Safety

Standard 5.2 (Science and Society) All students will develop
an understanding of how people of various cultures have
contributed to the advancement of science and technology,
and how major discoveries and events have advanced
science and technology.

Descriptive Statement:  Science is a human endeavor
involving successes and failures, trials and tribulations.
Students should know that great numbers of people from many
cultures have contributed to our understanding of science and
that science has a rich and fascinating history. This standard
encourages students to learn about the people and events that
have shaped or revolutionized important scientific theories and
concepts.

Science and Society
Cultural Contributions
Historical
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Science Standards (Cont’d)

Standard 5.3 (Mathematical Applications) All students will
integrate mathematics as a tool for problem solving in
science, and as a means of expressing and/or modeling
scientific theories.

Descriptive Statement:  Science cannot be practiced or
learned without appreciation of the role of mathematics in
discovering and expressing natural laws.  This standard
recognizes the need for students to fully integrate mathematics
skills with their learning of science.

Mathematical Applications
Numerical Operations
Geometry and Measurement
Patterns and Algebra
Data Analysis and Probability

Standard 5.4 (Nature and Process of Technology) All
students will understand the interrelationships between
science and technology and develop a conceptual
understanding of the nature and process of technology.

Descriptive Statement:  This standard focuses on developing
students’ understanding of the interrelationship between
science and technology.  It introduces students to and expands
their understanding of the nature of technology. In addition, it
introduces and develops students’ abilities and technological
design including experiences in predicting, decision-making,
critical thinking, and problem solving.

Nature and Process of Technology
Science and Technology
Nature of Technology
Technological Design
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Science Standards (Cont’d)

Standard 5.5 (Life Science) All students will gain an
understanding of the structure, characteristics, and basic
need of organisms and will investigate the diversity of life.

Descriptive Statement:  The study of science must include the
diversity, complexity, and interdependence of life on Earth.
Students should know how organisms evolve, reproduce, and
adapt to their environments,

Life Science
Matter, Energy, and Organization in Living Systems
Diversity and Biological Evolution
Reproduction and Heredity

Standard 5.6 (Physical Science - Chemistry) All students
will gain an understanding of the structure and behavior of
matter.

Descriptive Statement:  Exploring the nature of matter and
energy is essential to an understanding of physical universe.
This standard leads students from their experiences with the
states and properties of matter to the development of models of
the atom and the underlying principles of chemistry.

Physical Science- Chemistry
Structure and Properties of Matter
Chemical Reactions

Standard 5.7 (Physical Science - Physics) All students will
integrate mathematics as a tool for problem solving in
science, and as a means of expressing and/or modeling
scientific theories.

Descriptive Statement:  Basic principles of physics emerge in
this standard, where the study of force and motion leads
students to the concept of energy. All forms of energy are
introduced and investigated, and principles of transformation
and laws of conservation are developed.

Physical Science - Physics
Motion and Forces
Energy Transformations

Standard 5.8 (Earth Science) All students will gain an
understanding of the structure and behavior of matter.

Descriptive Statement:  The study of science should include a
study of the planet Earth and its relationship to the rest of the
universe. This standard describes what students should know
about the composition of the Earth and the forces that shape it.

Earth Science
Earth’s Properties and Materials
Atmosphere and Weather
Processes that Shape the Earth
How We Study the Earth
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Science Standards (Cont’d)

Standard 5.9 (Astronomy and Space Science) All students
will gain an understanding of the origin, evolution, and
structure of the universe.

Descriptive Statement:  The study of science should include a
study of the planet Earth and its relationship to the rest of the
universe. This standard describes what students should know
about astronomy and space science.

Astronomy and Space Science
Earth, Moon, Sun System
Solar System
Stars
Galaxies and Universe

Standard 5.10 (Environmental Studies) All students will
develop an understanding of the environment as a system
of interdependent components affected by human activity
and natural phenomena.

Descriptive Statement:  Creating an awareness of the need to
protect, conserve, and preserve natural resources is a goal of
science education. This standard calls for students to develop
knowledge of environmental issues, including management of
natural resources, production and use of energy, waste
management, and the interdependence of ecosystems.

Environmental Studies
Natural Systems and Interactions
Human Interactions and Impact

Science Curriculum Philosophy

A strong science program will produce confident problem-solvers who value the importance, and application of science in their lives.
Collaboration, variety, and opportunity are the cornerstones on which curriculum is built in order that students will develop a lifelong
appreciation of mathematics and become productive members of society bringing Catholic/Christian values to their world.
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Introduction to Science Curriculum

The Archdiocese of Newark Science Curriculum Guidelines have been written to include the New Jersey Core Curriculum Content
Standards for Science infused with the values and beliefs of our Catholic teaching (CT). These are incorporated within all grades.

The Science Curriculum Guidelines encompasses the skills necessary for learners to effectively use the Scientific Method of problem
solving. Computer, calculator, audiovisual media and the use of other technologies are integrated throughout the Guidelines to reflect
today’s technological world.

The Guidelines are based on professional research, National and State Standards and the cognitive development of students at each
age level; thus, the topics assigned to each grade must be followed.

Format

The first column,  “Outcomes”, contains the topics, which are deliberately delineated in broad terms.  These MINIMUM topic areas
provide the opportunity for each school to expand the curriculum based on the needs of their students, available science equipment
and local school schedules.

Science vocabulary is printed in bold indicating that students are to master and memorize the concept and the word.

The second column, “Assessment”, provides the student’s knowledge and comprehension of a variety of assessment strategies of
content and skill mastery.  The assessment activities listed are suggestions provided for the teacher’s convenience.

The third column, “Suggested Strategies”, contains ideas to aid the teacher in presenting the lesson.  These options allow each
teacher to also implement textbook suggestions, local resources and favorite activities. Catholic Christian values can be found in bold
italics and are designated by “CT” and Roman Numerals (CT, I:), Scripture passages, abbreviations or articles from the Catechism of
the Catholic Church.

The fourth column, Science Process Skills and Mathematical Applications, lists the core content skills found in New Jersey
Standards Core Curriculum Content for Science Standards 5.1 and 5.3. Short phrases found on page 14 are used to indicate these
skills and applications.  Science Process Skills and Mathematic Applications are an essential and ongoing part of science and must be
integrated when learning science. This column correlates these skills with each standard.
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The Scientific Method

The scientific method permeates all areas of the science curriculum.  Although not all students become scientists, they derive great
satisfaction by engaging in scientific investigations. They enjoy performing as a scientist.  Children by nature are innately curious.
This curiosity needs to be channeled through investigative activities that allow students to develop their higher level thinking skills
and increase their involvement in hands-on experiences.  The scientific method allows students to creatively investigate a problem. In
effect the student plays the major role in learning, while the teacher guides the inquiry process.  The scientific method of problem
solving is a step-by-step approach that investigates and explains. The scientist uses the following steps:

1.  Purpose – What to investigate?
1. Keep the topic under investigation specific
2. Find sufficient information
3. Express topic clearly

2.  Research – Gather information about the topic
Students should use a wide variety of materials to gather information. This will enable the learner to form a hypothesis and make a
reasonable prediction about the outcome of his/her investigation.

3.  Hypothesis – Express the topic in the “if . . . then” format
Included components are:

1. The essence of the experiment
2. Items to be measured
3. Conditions
4. Expected result

4.  Experiment – Test hypothesis to confirm or disprove
1. Control Conditions – the constant does not change
2. Dependent variable – variable that is measured during the experiment
3. Independent variable – variable that changes during the experiment
4. Set a length of time
5. Use trial and error
6. Repeat results so they may be verified
7. Measure carefully
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The Scientific Method (Cont’d)

5.  Analysis – Observe the experiment and record pertinent data.
A logbook should be kept to record observations. Included in the log are:

1. Collected data
2. Observations made during the experiment

a. Procedure
b. Construct data tables
c. List materials
d. Analyze data
e. Information from the experiment
f. List errors or problems – make corrections
g. Tentative conclusion(s)

6.  Conclusions – State what was learned
1. Did the results of the experiment confirm or deny the predictions
2. Are there any unanswered questions
3. Are there any changes that could be made
4. Are there any new questions or ideas as a result of the study

Communicate– Present findings in oral or written form using:
1. Charts
2. Diagrams
3. Graphs
4. Debriefing sessions
5. Oral/ written reports
6. Drawings

Note:  Numbers 1, 2, 3, 4, 5, and 6 should be followed when writing a Lab Report
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Standard 5.1 and 5.3 Scientific Processes and Mathematical Applications

Standard 5.1  (Scientific Processes) All students will develop problem-solving decision-making and inquiry skills, reflected by
formulating usable questions and hypotheses, planning experiments, conducting systematic observations,
interpreting and analyzing data, drawing conclusions, and communicating results.

Standard 5.3  (Mathematical Applications) All students will integrate mathematics as a tool for problem solving in science, and
as a means of expressing and /or modeling scientific theories.

The Scientific Processes and Mathematical Applications must be incorporated within every grade level and science topic.  The short
phrases below are found in the fourth column throughout the Guidelines.  Although they are abbreviated they identify major concepts
that are integral to any science curriculum.  The fourth column suggestions are not meant to limit the teacher from incorporating other
processes and applications into a Science lesson.

Scientific Process

Exhibit curiosity Practice safety Draw conclusions
Identify problems Exhibit open-mindedness Solve problems
Question Observe Recognize the necessity of replication
Predict Identify evidence Communicate
Identify evidence Collect data Distinguish fact from speculation
Establish controlled conditions Record data Collaborate
Exhibit honesty Organize data Solicit help from others
Experiment Analyze data Use tools/technologies
Conduct science activities Exhibit skepticism

Evaluate data

Mathematical Applications

Estimate Use tables and graphs Interpret tables and graphs
Measure Construct graphs Analyze spreadsheets and
Express quantities Use means, median and modes to       database applications
Select and use measuring instruments       analyze Use equations to express physical
Record measured quantities Order by magnitude       relationships
Perform computations
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have
advanced science and technology.

Cultural Contributions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how science
and technology
contributes to solving
problems.

Students will:

Draw a storyboard that illustrates how
an invention helps a person to solve a
problem.

Lead a discussion about inventions that
helped people communicate and how
they contributed to solving problems
e.g., telephone, radio, television.

CT, II: Integrate how the use of
technology should promote the
common good.

Exhibit curiosity
Identify problem
Identify evidence
Predict
Communicate

Historical Perspectives
Identify scientist and
inventors throughout
history.

Draw a picture of the person and
invention that the story was about.

Students listen to biographies of
scientists and inventors e.g., Thomas
Edison, Alexander Graham Bell or
Wright Brothers. Afterwards, discuss
the accomplishments of other prominent
scientists or inventers.

CT, VI:  Inventors/inventions should
benefit humankind.

Exhibit curiosity
Collect, Organize,

Record, Analyze
data

Communicate

5.2 Science and Society
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Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Nature of Technology

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Select and use materials to
complete a task.

Students will:

Be assigned a task and choose
appropriate materials to complete it.

Students assemble a bridge using
large and small blocks.

CT, V: Recognize/respect value of
work.

Identify problem
Question
Predict
Draw conclusions

Technological Design
Design a solution to a
problem.

Describe a toy as a system
with parts that work
together.

Be assigned a problem and design a
solution.

Demonstrate and describe how the
parts of a toy work together.

Students investigate and determine
what is needed to balance a seesaw.

Using a toy fire truck, identify
movable parts and describe the
actions of each part.

Exhibit curiosity
Solve problems
Identify patterns
Communicate
Demonstrate

5.4 Nature and Process of Technology
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Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast the
essential characteristics that
distinguish living from non-
living things.

Students will:

Identify/name some living and non-
living things.

Observe and describe characteristics
of living and non-living things.

Draw a picture of a living and non-
living thing.

Students compare a live fish with a
toy fish and describe differences and
similarities.

CT, VII: Include in a discussion,
all things are created by God and
we are to take care of God’s
creations.

Students, with guidance from the
teacher, create a “learning wall”
with pictures, names and photos of
living things that include plants and
animals.

Observe
Identify
Classify
Collect, Organize,

Record, Analyze
data

Communicate
Work cooperatively

Describe the basic needs of
humans.

Write about it in their journal using
the recorded list.

Students discuss and teacher records
a list of basic needs of living things.

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)
Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize plants and animals
as living things.

Students will:

Name some plants and animals and
describe the traits of living/non-living
things.

Students imagine themselves in a
forest; name plants and animals,
determine what is living/non-living.

Describe some varied
habitats of different animals.

Draw a picture of a garden habitat for
a rabbit and explain role of each
organism.

Students, with teacher’s guidance,
create a model of a garden habitat
for a rabbit.

Observe
Collect, Organize,

Record, Analyze
data

Solve problems
Communicate

Recognize that some
organisms that once lived on
earth have disappeared, have
become extinct.

Define and name some extinct
organisms.

Give a possible reason for extinction.

Teacher defines and students
identify extinct organisms and
construct relevant wall chart of
pictures.

Students read books/watch videos
about dinosaurs.

CT, VII Include in the discussion
that we are responsible and have
stewardship to care for all of God’s
creations.

Model

Reproduction and Heredity
Recognize that humans
resemble their parents and
describe the ways they
resemble one another.

List and describe ways they resemble
their parents.

Students match pictures of adult
animals with their baby and identify
baby animals by name.

In cooperative groups, students
make a list of similarities between
self and parents. Students draw a
picture of their families.

Read books of animals and their
babies. Describe similarities.

Work cooperatively
Observe
Collect, Organize,

Record, Analyze
data

Communicate

5.5 Characteristics of Life



Grade 1 - Page 5 of 10

Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Outcome Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Sort objects according to the
material from which they are
made or their physical properties,
and give a rationale for sorting.

Students will:

Create a class chart or graph that
illustrates the properties of the
given objects.

Students are given an assortment
of buttons, beads and feathers to
sort according to physical
properties e.g., texture, shape,
size, color etc.

Identify problems
Identify evidence
Collect, Organize,

Record, Analyze data
Use tables and graphs
Communicate

Use magnifiers to observe
materials, and describe what more
can be seen.

Explain what they see after using
the magnifier.

Students use a magnifier to
observe leaves and their details.

CT, VII: Include in discussion
God’s gift of the beauty of
nature.

Observe
Exhibit curiosity
Identify evidence

5.6 Chemistry
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Standard 5.7  (Physical Science - Physics)  All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize and demonstrate
how push and pull force can
move objects.

Students will:

Use a pushcart to give each other a
ride demonstrating push and pull
force.

Model the concept using a toy truck or
car to demonstrate speed and direction.

Practice safety
Exhibit curiosity
Conduct science

activities
Demonstrate
Experiment

Recognize and demonstrate
objects moving in different
ways:
    Fast and slow
    In a straight line
    In a circular path
    Back and forth

Use a toy truck or car to exhibit an
understanding of fast, slow,
straight, in a circle, back and forth.

Draw a picture of the finish line
and discuss the events that led to
the outcome.

Students listen to the fable “Tortoise
and the Hare.”

Model

Energy Transformation
Students will:

Create different sounds and
vibrations using a variety
of objects.

Students will:

Identify low, medium, and loud
sounds produced by various
instruments/objects, with eyes
closed.

Create vibrations to make low,
medium and loud sounds.

Students use different musical
instruments or objects to produce
sounds. Integrate with Archdiocese of
Newark Visual and Performing Arts
Curriculum Guidelines, pp. 30-33.

Exhibit curiosity
Predict
Conduct science

activities
Demonstrate
Identify evidence

5.7 Physics
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Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics and geophysical systems of
the Earth.

Earth’s Properties and Materials

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify the Earth as being
made up of rocks and
minerals.

Students will:

Be given samples and classify them
according to soil, sand, natural and
man-made rocks.

Students observe and examine
teacher provided samples of rock,
soil and sand.

Practice safety
Exhibit curiosity
Identify evidence

Distinguish between rocks
(natural) and non-rocks
(cement, macadam).

Identify rocks and non-rocks by
sorting.

During a nature walk students
gather specimens.

Collect, Organize,
Record, Analyze data

Atmosphere and Weather
Recognize that water can
disappear (evaporate) and
collect on cold surfaces
(condense).

Draw a cartoon strip that illustrates the
lab demonstration and write a sentence
about the results.

Students observe a demonstration
of water evaporating and
condensing.

Practice safety

Observe and record weather
conditions e.g., cold, warm,
hot, sunny, cloudy and rainy
around their school.

Take turns placing pictures of daily
weather conditions on classroom
calendar.

Keep a daily calendar for a month
to record weather conditions.

Describe and illustrate
seasonal changes in the
weather and how people
respond to various
conditions.

In small groups make a shoebox
illustrating different seasons and how
people dress accordingly.

Read various books on seasonal
changes.

Exhibit curiosity
Questioning
Predicting
Identifying evidence
Collect, Organize,

Record, Analyze data

5.8 Earth Science
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Standard 5.9  (Astronomy and Space Science) All students will gain an understanding of the origin, evolution, and structure of
the universe.

Earth, Moon and Sun Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and

Mathematical Applications
Students will:

Identify the Sun as a star
supplying light and heat to
the earth.

Students will:

Name the Sun as a star.

Write a sentence and draw a picture
of the Sun heating and lighting the
earth.

Explain the Sun is a star and display
various pictures of the Sun heating
and lighting the Earth.

Identify
Observe
Communicate

Recognize the difference
between day and night.

Draw a night time and daytime scene. Class discusses day and night
activities and how they differ.

CT, VII: Raise awareness that Sun
and stars are part of God’s creation.

Solar System
Recognize that the Sun is
seen during the day and the
moon at night.

In cooperative groups, create posters
in two sections showing daytime Sun
and moon at night.

(Integrate with Visual and
Performing Arts Curriculum p. 101)

Show pictures and lead a class
discussion about Sun and moon as
they appear at different hours of the
day.

CT, VII: Raise awareness that Sun
and stars are part of God’s creation.

Observe
Collect, Organize,

Record, Analyze
data

Identify pattern

5.9 Astronomy and Space Science
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Standard 5.9 (Cont’d)

Stars

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Observe that stars are
scattered throughout the sky
and have different degrees
of brightness.

Students will:

Draw a picture of a night sky.

(Integrate with Visual and
Performing Arts Curriculum p.101)

Ask students to describe a night sky
and then show pictures of a night sky
and constellations.

Sing: “Twinkle, Twinkle Little Star.”

CT, VII: Raise awareness that the
stars are part of God’s creation.

Exhibit curiosity

Observe

5.9 Astronomy and Space Science
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify organisms’ basic
needs.

Associate organisms’ basic
needs with how they meet
those needs within their
surroundings.

Students will:

Using their shoebox animal habitat,
explain how an animal meets its basic
needs.

With guidance of teacher, students
make their own shoebox animal
habitat that supports the animal’s
needs.

CT VII: Discuss the need to care
for God’s creation.

Identify problems
Exhibit curiosity
Question
Predict
Identify evidence
Draw conclusions
Communicate

Human Interactions and Impact
Identify various needs of
humans that are supplied by
the natural or constructed
environment.

Using pictures, make a collage of
human’s basic needs of food, shelter
and clothing.

Identify the various issues described
in the stories then create and design
alternative solutions.

With teacher’s assistance, students
discuss the importance of food,
shelter and clothing.

Students listen to or read literature
with environmental themes and
discuss causes and effects between
activities of people and the positive
and negative effects on the
environment and/or natural
resources.

The Wump World by Bill Peet, The
Lorax by Dr. Suess, The Giving Tree
by Shel Silverstein, The Kapok Tree
by Lynne Cherry, Brother Eagle,
Sister Sky by Susan Jefferies

CT VII: Discuss the need to care
for God’s creation.

Exhibit open-
mindedness

Exhibit curiosity
Identify problems
Question
Predict
Identify evidence
Draw conclusions
Communicate
Solve problems

5.10 Environmental Studies
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have
advanced science and technology.

Cultural Contributions
Core Content Assessment Suggested Strategies Science Process Skills and

Mathematical Applications
Students will:

Describe how science
and technology
contribute to solving
problems.

Students will:

Draw a picture of an invention and
describe how it helps solve a problem.

Students listen/read about inventions
that help people and teacher leads a
class discussion about how inventions
solve problems.

CT, II: Integrate how the use of
technology should promote the
common good.

Identify problems
Exhibit curiosity
Collect, Organize,

Record, Analyze
data

Communicate

Historical Perspectives
Identify scientists and
inventors throughout
history.

In small groups create a diorama about
an inventor or scientist that shows
his/her invention or discovery.

Students read biographies of scientists
or inventors and teacher leads a
discussion about what they
accomplished e.g., Benjamin Franklin,
Henry Ford, Johannes Gutenberg etc.

Exhibit open
mindedness

Collect, Organize,
Record, Analyze
data

Draw conclusions
Communicate

5.2 Science and Society
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Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Nature of Technology

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Select materials and use
simple tools to complete a
task.

Students will:

Complete a task using simple tools. With proper supervision, students use
tools (screwdrivers, pliers and
hammers) to perform a variety of
tasks.

Practice safety
Observe
Demonstrate
Experiment

Technological Design
Formulate a plan to solve a
problem.

Write an explanation of how they
solved the problem.

Students devise a means of
measuring their desks using various
items e.g., toothpicks, paper clips etc.

Estimate and measure
results

Observe
Collect, Organize,

Record, Analyze
data

Draw conclusions

Describe a familiar object
as a system with parts that
work together.

Identifying the parts in an object that
work together as a system and draw a
flow chart of the process.

Students observe the internal parts of
a piano as it is being played and state
the function of each part.

CT, II: Include in discussion that
individuals are part of community
e.g., family, school, church.

Demonstrate
Communicate
Express quantities

5.4 Nature and Process of Technology
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Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast
essential characteristics that
distinguish living things from
non-living things.

Students will:

Create a chart that describes the traits
of living things.

Correctly categorize items from
exploratory walk as living or non-
living.

Record their observations in picture
logs and/or journals.

During outdoor exploratory walk,
students look for and collect both
living and non-living things. Use a
magnifying glass to observe items
collected. Describe items and draw
one of each type.

CT I, VII: Include in a discussion
all things were made by God
whether living or non-living and we
are to take care of God’s creations.

Practice safety
Observe
Identify
Collect, Organize,

Record, Analyze
data

Classify
Communicate
Work cooperatively

Identify the basic needs of
humans and other organisms.

Make inferences about needs of
organisms in terrarium/aquarium.

Compare and contrast needs of
humans with those of other
organisms.

Students, with teacher assistance,
setup an aquarium or terrarium in
which various plants and animals
live. They observe and record data
weekly, then analyze the data.

Predict
Collect, Organize,

Record, Analyze
data

Draw conclusions

Distinguish between plant
and animal.

Define plant/animal and describe the
traits of each.

Create a collage of animals and a
collage of plants.

Lead the class in a brainstorm
session where students describe
traits of plants/animals.

Construct a picture/word wall
depicting traits of plants/animals.

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills
and
Mathematical
Applications

Students will:

Recognize that different
types of plants and animals
live in different parts of the
world and that camouflage
relates to survival.

Students will:

Construct a diorama of animals
and plants in a specific habitat e.g.,
forest, ocean, desert etc.

Students watch videos of plants and
animals in various parts of the world,
then develop a chart listing traits of the
habitat and name organisms found there.
Using the chart they compare and
contrast traits.

Students name plants found in the forest
and those found in a desert and compare
and contrast them.

CT, I: Explain that all the various
plants and animals are part of God’s
Creation, including humans and are
made in the image and likeness of God.

Observe
Collect, Organize,

Record, Analyze
data

Solve problems
Identify and describe some
organisms that once lived on
Earth that have completely
disappeared: extinct
organisms.

Write a report about dinosaurs.
Use information researched;
include pictures, drawings with
labels, size, food etc.

Students read books, watch videos,
conduct internet research on dinosaurs.

Students research endangered species.
Choose a specific species and follow its
progress.

CT, VII: In a discussion emphasize
that we have a stewardship to care for
God’s creations.

Compare and contrast animals of today
with those that are extinct.



Grade 2 - Page 5 of 11

5.5 Characteristics of Life

Standard 5.5 (Cont’d)
Diversity and Biological Evolution (Cont’d)

Reproduction and Heredity
Students will:

Recognize that humans and
other organisms resemble
their parents and give
descriptions of the
resemblance.

Students will:

Collect family pictures that
demonstrate similarities among
members.

Students read books; watch
DVD/videos of animals and their
offspring. Compare and contrast
traits of adults and offspring.

Collect pictures of adult animals and
their offspring. Prepare a
picture/word wall that pairs the
correct adult with its offspring and
the correct name.

Collect, Record,
Organize,

Analyze data

5.5 Characteristics of Life



Grade 2 - Page 6 of 11

Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Use magnifiers to observe
materials, and describe what can
be seen more clearly.

Students will:

Describe what they observed
during a class discussion and
individually draw a picture of the
magnified soil.

Students use a magnifier to
observe samples of soil and
discuss with a partner what they
observe.

Practice safety
Observe that water can be a liquid
or a solid and can change from
one form to the other.

Individually draw a storyboard of
what occurred.

Students pour water into an ice
tray and freeze it, then take the
ice and place it in the Sun. They
are to predict the outcome and
discuss results with a partner.

Read Bartholomew and the
October Sky by Dr. Seuss.

Observe
Exhibit curiosity
Identify evidence
Communicate

Predict
Experiment
Collect, Organize,

Record, Analyze data
Draw conclusions
Communicate

5.6 Chemistry



Grade 2 - Page 7 of 11

Standard 5.7  (Physical Science - Physics) All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize and demonstrate
how objects are moved or
not moved by a force.

Students will:

Apply different amounts of force
to move toy cars that are at various
distances from the finish line.
Explain process.

Using toy cars in a race, students
investigate the application of different
amounts of force. Teacher leads
students to discover concept.

Recognize and demonstrate
that moving an object
depends on the amount of
force applied.

Recognize and demonstrate
how a push and/or a pull can
change the position and
direction, and motion of a
moving object.

Create a bulletin board display that
illustrates the classification of
everyday objects that can move or
cannot move, or that can only go
fast, slow, straight, in a circle, or
back and forth.

Students collect pictures of objects in
motion of various forms and speeds
and explain to the class how they
classified each.

Practice safety
Demonstrate
Communicate
Measure
Estimate

Identify the invisible force
of gravity.

Observe falling paper and explain
to the class why some fall at
different speeds due to gravity.

Students drop paper in various forms
such as flat, crumpled into a ball, and
folded. Teacher elicits from the class
concepts about gravity.

Exhibit curiosity
Demonstrate
Observe
Communicate

5.7 Physics



Grade 2 - Page 8 of 11

Standard 5.7 (Cont’d)

Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that energy can
exist in the form of sound.

Students will:

Illustrate on paper the vibrations of
rice grains producing low, medium
and loud sounds.

Students place some rice grains on a
drum and beat the drum to produce
low, medium, and loud sounds while
observing vibrating energy making the
grains bounce.

Exhibit curiosity
Predict
Identify evidence
Collect, Organize,

Record, Analyze data
Communicate
Draw conclusions

Demonstrate how sound can
be produced by vibrating
objects.

Create and record the sounds that
God may have heard during each
day of creation; then as
background to the Story of
Creation as it is read again use the
recording.

Students take turns reading Bible
selections of the Story of Creation and
place fingers on their vocal cords to
feel the vibrations as they speak.

Teacher reads the story of creation.

CT, I: Raise awareness that our bodies
are wonderfully created and gifts from
God.

Demonstrate
Identify patterns

5.7 Physics



Grade 2 - Page 9 of 11

Earth’s Properties and Materials

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe rock, soil, sand and
clay. Identify the materials
that make up the Earth
including rocks, minerals
and soil.

Students will:

Be given a list of appropriate words.
Write a description of each sample.

Provide samples of each material
and students name characteristics of
each substance.

Practice safety
Exhibit curiosity
Identify evidence
Communicate

Analyze the composition of
soil as being made up of both
living and non-living
materials.

Be given a sample to write a
simplified lab report.

In cooperative groups, students are
led by the teacher to collect samples
of soil.  Then using magnifying
glasses, identify the living and non-
living materials.

Atmosphere and Water
Explain heat, evaporation,
water vapor, condensation,
solid, liquid and gas.

Using new terms draw and label a
solid, liquid and gas.

Demonstrate the various states of
water. Students then discuss the
properties of water and memorize
definition of terms provided by
teacher.

Demonstrate

Identify various sources and
uses of water.

Distinguish between and identify
major sources of fresh and saltwater
then create a collage showing the uses
of each.

Draw or bring in pictures of how
water is used in their lives.

Students examine teacher provided
pictures and predict where the two
water types come from and how they
are used.

Exhibit curiosity
Observe
Predict
Collect, Organize,

Record, Analyze data

5.8 Earth Science

Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of the
Earth.



Grade 2 - Page 10 of 11

Standard 5.9  (Astronomy and Space Science) All students will gain an understanding of the origin, evolution, and structure of
the universe.

Earth, Moon and Sun Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how rotation of
the Earth causes day and
night.

Students will:

Act out the concept of rotation by
using a globe and themselves.

Students with the assistance of the
teacher demonstrate rotation of Earth
causing day and night.

Practice safety
Exhibit curiosity
Observe
Collect, Organize,

Record, Analyze
data

Observe the movement of
shadows on the Earth
during the course of the day.

With teacher assistance, discuss chalk
diagrams.

During morning and afternoon,
students observe and trace each
other’s shadow on the ground with
chalk.

Solar System
Recognize that the Earth is
one of many planets that
orbit the Sun, and it is third
from the Sun.

Design and construct a diorama of
planets.

Students view video of Solar System.
Teacher leads class discussion.

CT VII: Raise awareness that Solar
System and stars are part of God’s
creation.

Observe
Collect, Organize,

Record, Analyze
data

Conduct science
activity

Stars
Observe the position of the
stars as unchanging and
describe major
constellations e.g., Big and
Little Dipper.

Make a model of a constellation by
poking holes through black paper and
backing it with yellow, blue, white or
red paper.

Use reference books and websites to
show pictures of constellations.

Practice safety
Identify
Observe
Collect, Organize,

Record, Analyze
data

5.9 Astronomy and Space Science



Grade 2 - Page 11 of 11

Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Show how organisms’ basic
needs are met within their
surroundings.

Students will:

Illustrate and label a model of an
animal habitat.

After viewing a nature video,
students discuss how each habitat
meets the animals’ basic needs.

CT, VII: Discuss the need to care
for God’s creation.

Identify problems
Question
Predict
Identify evidence
Exhibit open-

mindedness
Model

Human Interactions and Impact
Identify various needs of
humans that are supplied by
the natural or constructed
environment.

Write a poem about the topic. Lead a class discussion about what
people need in order to survive
focusing on food, water and shelter.

CT, IV: Raise awareness that the
poor are in need of the basics of
life.

Question
Exhibit open-
mindedness
Identify problems
Predict
Identify evidence
Collect, Organize,

Record, Analyze
data

Draw conclusions

5.10 Environmental Studies



Grade 3 - Page 1 of 16

Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology and how major discoveries and events have
advanced science and technology.

Cultural Contributions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how people
from different cultures
have contributed to
science and technology.

Students will:

Design a bulletin board display of the
inventions that came from a particular
culture.

Students research inventions by
different cultures e.g., Chinese invention
of the umbrella, kite, compassetc.

CT, II: Integrate how the use of
technology should promote the
common good.

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Organize,

Record, Analyze
data

Communicate

Historical Perspectives
Hear, read, write and
talk about scientists and
inventors in historical
context.

Give an oral presentation to the class
about a scientist or inventor.

After students read biographies of
scientists and inventors, teacher leads a
discussion about what they
accomplished e.g., George Washington
Carver, Leonardo DaVinci, Madame
Curie.

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Organize,

Record, Analyze
data

Communicate

5.2 Science and Society



Grade 3 - Page 2 of 16

Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Science and Technology

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Distinguish between
naturally occurring
solutions and those of
human design to solve
problems.

Students will:

In a paragraph, compare and contrast
natural and human-made solutions to
problems.

Lead a discussion about various
weather conditions and techniques
used to predict and prepare for
occurrences.

CT, IV: Global adverse weather
affects the poor.

Exhibit curiosity
Predict
Exhibit open-

mindedness
Communicate

Nature of Technology
Demonstrate how
measuring instruments are
used to gather information.

Use instruments to gather data by
measuring things around the
classroom, e.g., measure a table.

Working in small groups, students
explore measuring tools (ruler,
thermometer, magnifying glass,
protractor etc.) to determine function.

Demonstrate
Exhibit curiosity
Estimate
Select and use

measuring
instruments

Record measured
quantities

Measure
Use Tables and
Graphs

Technological Design
Describe a product or
device in terms of its use.

In pairs, explain how a product or
device solves a problem or meets
needs.

After being given a variety of
products, students observe,
investigate and discuss the purpose
and use of each.

Exhibit curiosity
Identify problems
Question
Predict
Communicate

5.4 Nature and Process of Technology
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Matter, Energy and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Differentiate between the
needs of plants and those of
animals.

Students will:

Complete a Venn diagram illustrating
the basic needs of plants and animals.

In an informative essay explain, the
role of various organisms in a food
chain/food web.

Students recall the basic needs of
plants and animals and in
cooperative groups create index
cards listing basic needs of plants
(one per card) and basic needs of
animals (one per card). Sort cards
according to basic needs of animals
only, basic needs of plants only and
basic needs shared by both.

Match pictures of plants and animals
with their specific habitat.

Express quantities
Observe
Identify
Classify

Students raise a small organism,
mealworm (fruit fly) or cricket.
Observe and record animal’s
behavior.

Students raise mold in a sealed
plastic bag. Observe and record
favorable conditions for mold
growth. Compare rates of growth,
duration of growth under varying
conditions.

Predict
Collect, Organize,

Record, Analyze
data

5.5 Characteristics of Life

Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure characteristics and basic needs of
organisms and will investigate the diversity of Life.



Grade 3 - Page 4 of 16

Standard 5.5 (Cont’d)

Matter, Energy and Organization in Living Systems (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify the roles that
organisms may serve in
a food chain/food web.

Students will:

Using a labeled diagram, illustrate
the relationship among organisms in
various food chains and explain the
role of different organisms in a food
chain/web.

Set up aquarium/terrarium. Observe the
food chains regularly. Record changes in
diversity and size of populations.

Students prepare index cards with name of
one plant/animal printed on each.  Each
student picks a card. Students toss different
color balls of yarn to students who
represent the organism they can feed.
Actual food chains and webs become
visible as yarn balls are passed from
organism to organism. Use number of links
formed to determine the importance of the
organism in the chain/web. Predict what
will occur as organisms are randomly
selected for extinction.

Practice safety
Express quantities
Observe
Identify evidence
Classify
Predict
Apply
Collect, Organize,

Record, Analyze
data

Students construct a “Food Chain
Mobile” and identify the role of each
organism, as producers, consumers
or decomposers.

Prepare a Hay Infusion (put pond water in
an open jar and add dried grass or hay). Let
stand 3 – 4 days. Students prepare wet
mount slide of infusion. Observe under
microscope. Describe and draw organisms
viewed. (See
www.pocketscope.com/support/slides/hayI
nFusion.php)

Teacher guides students to discover the
various organisms in food chains and food
webs and explains interactions among
them.

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize similarities among
organisms.

Develop a simple
classification scheme for
grouping organisms.

Students will:

Be given two specific flowers,
compare and contrast characteristics.

Make a collage that contrast traits of
vertebrates and invertebrates.

Using a graphic organizer compare
and contrast traits of earthworm and
frog.

Draw, describe and place leaves into
groups and explain criteria for
grouping.

Students collect flowers of various
plants and sort each according to
similarities.

Develop a “Word Wall” to list
similarities among animals.

Define vertebrates and
invertebrates, describe traits and
give examples of each.

Students collect a variety of leaves
and compare color, shape, vein
patterns and size.

Practice safety
Observe
Identify evidence
Collect, Organize,

Record, Analyze
data

Draw conclusions
Communicate

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Reproduction and Heredity

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify different stages in
the lives of various
organisms.

Students will:

Draw a labeled diagram of the life
cycle of a butterfly.

Tell the story of the events in the life
cycle of a butterfly at each stage, as
though the butterfly were telling the
story (personification).

Draw and label each stage of the
bean’s growth.

Students use AV or software to
observe development and growth of
a butterfly from egg to adult.

Construct a set of flash cards of the
stages in a butterfly’s life cycle.

Research how life begins for some
pet animals (kitten, puppy, calfetc.)
and explain how each grows into
adulthood.

Read:  The Very Hungry Caterpillar
by Eric Carle.

Compare and contrast traits of
students as babies and as third
graders, using pictures of students.

Germinate lima beans seeds on
paper towels. Record data in science
journal.

CT, II: Grow flowers from seeds in
decorated pots and give away to
shut-ins, as part of the call to
participate in community.

Predict
Measure
Collect, Organize,

Record, Analyze
data

Communicate

5.5 Characteristics of Life
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Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Sort materials based on physical
characteristics that can be seen by
using magnification.

Students will:

Create a chart illustrating the
observed characteristics and a
written explanation of the criteria
they used to sort the fabric.

Students examine under a
magnifier, various fabrics and
sort according to weave size and
type of thread.

Use tables and graphs
Observe
Predict

Observe that water can be a liquid
a solid or a gas and can change
from one form to the other by
heating or cooling.

Write an informative essay about
the procedure and results.

By boiling water, teacher
demonstrates how liquids change
into gas. After water cools,
students make ice by placing the
liquid into the freezer.

Practice safety
Collect, Organize,

Record, Analyze data
Draw Conclusions

Observe that not all materials
respond in the same way when
exposed to similar conditions.

Create a bulletin board that
illustrates their findings.

Students are given containers of
water and are to predict and
observe results when assorted
materials are immersed e.g.,
sugar, rocks, oil, sponge, soil etc.

Chemical Reactions
Combine two or more materials
and observe that the new material
may have properties that are
different from the original
materials.

Create a poster that lists, compares
and contrasts the properties of
flour, water and paste.

Students combine flour and water
to create paste and teacher leads a
class discussion about similarities
and differences among flour,
water and paste.  Integrate with
an art activity.

Exhibit curiosity
Observe
Predict
Conduct science

activities
Communicate

5.6 Chemistry
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Standard 5.7  (Physical Science - Physics) All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify, predict, measure
and compare how force,
including balanced and
unbalanced forces, can
affect an object’s motion,
speed and direction.

Students will:

Plan, illustrate and explain ways to
play a tug of war game in which:
One team wins and the other loses

thus illustrating an unbalanced
force.

Neither team wins illustrating a
balanced force.

Students play a tug of war game and
teacher elicits from students concepts
of balanced and unbalanced forces.

Define, observe and identify
the invisible forces that
affect the movement of an
object such as:

Magnetism Collect, record and classify objects
that are magnetic or non-magnetic.

Using magnets students investigate
picking up different objects.

Buoyancy Collect, record and classify objects
that do or do not float.

Using various objects students
investigate those that do or do not float.

Gravity Measure the speed of different
forms of falling paper due to
gravity.

Drop paper in various forms e.g., flat,
folded and crumpled into a ball.

Practice safety
Identify problems
Predict
Demonstrate
Exhibit open-

mindedness
Experiment
Observe
Identify evidence
Collect, Organize,

Record, Analyze data
Draw conclusions
Communicate
Measure

5.7 Physics
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Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Define and identify heat
energy from a variety of
sources.

Students will:

Classify everyday objects that
produce heat directly or indirectly
as a by-product.

Students rub hands together to produce
heat.

They collect pictures of objects that
give off heat.

Identify and explain how
heat energy is transferred
from one place to another.

Create a step-by-step sequence
chart of the heat transfer process.

Use a heat source to heat milk to make
hot chocolate for students to drink and
lead a discussion about the process of
heat transfer. (Check for allergies.)

Practice safety
Observe
Identify evidence
Collect, Organize,

Record, Analyze data
Communicate

Explain and give examples
of how heat changes objects.

Describe the heat transfer process
by creating a cartoon strip where
the egg is a main character.

Teacher uses a heat source to cook an
egg.

Observe light energy from
a variety of sources.

Classify the pictures collected
according to objects that produce
their own light or reflect light.

With teacher guidance, students
brainstorm the difference between
illuminated and luminous objects.
Students collect pictures of objects that
give off their own light or reflect light.

5.7 Physics
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Energy Transformation (cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how light energy
behaves when it strikes
different objects:
transparent, translucent,
or opaque.

Students will:

Collect examples and classify into
transparent, translucent, or opaque
materials.

Mix liquids that will demonstrate
their ability to reflect, transmit, or
absorb different amounts of light.

Write a short story about their
silhouette entitled, “Me and My
Shadow”.

Demonstrates objects that are
transparent, translucent or opaque.
Students identify and collect such
objects.

Teacher establishes a center with
overhead projector for students to
create and trace their shadow (opaque).

Exhibit curiosity

Model
Practice safety
Conduct science

activities
Use tools/technologies
Collect, Record,

Analyze data.
Draw conclusions

Distinguish how sound is
produced by different
objects as they vibrate.

Use the hand-made instruments to
demonstrate intensity and pitch.

Distinguish between loud
and soft volumes, high and
low pitches.

After class discussion about how sound
is produced, students make string, wind
and/or percussion instruments.
Integrate with Archdiocese of Newark
Visual and Performing Arts
Curriculum Guidelines pp. 38, 39, 43,
and 47.

5.7 Physics
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Earth’s Properties and Materials

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Observe that most rocks and
soils are made of several
substances or minerals.
Define:  rock, soil, fossil, silt

Students will:

Sort rocks and soils by substance and
mineral content. Compare the
composition of different types of soil.
Sort by color, texture, moisture
absorption and function by creating
data table.

Provide a variety of samples and
demonstrates ways of sorting.

Exhibit curiosity
Observe, Collect,

Record, Organize
data

Communicate

Recite definitions of each to a partner
and identify a sample of the substance.

Provide samples of substances and
definitions to be memorized.

Observe that the properties of
soils vary from place to place
and will affect the soil’s
ability to support life.

Students are provided a sample of a
lab report to complete, that includes a
graph showing the growth rate of each
seedling.

Students are given various types of
soil in which to plant seeds. They
examine and record the properties
of the soil, measure the amount of
seedling growth for three weeks
and record data.  Students discuss
factors in the soil that may have
influenced the growth of the
seedlings.

Exhibit curiosity
Observe, Collect

Organize and Record
data

Communicate
Use tables and graphs

Express quantities
Select, and use
measuring instruments

Record measured
quantities

5.8 Earth Sciences

Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the Earth.
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Atmosphere and Water

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that air is a
substance that surrounds us,
takes up space, and moves
around us as wind.

Students will:

Write an informative paragraph about
the concepts related to air.

Students listen to Aesop’s Fable,
“The North Wind and the Sun.”
Students, with the assistance of the
teacher, relate it to the content.

Exhibit curiosity
Observe
Predict

Recognize that most of
Earth’s surface is covered by
water and identify the
characteristics of: oceans,
seas, rivers, lakes, glaciers
and underground water
sources.

Participate in a teacher created game
of “Jeopardy”, that uses required
terms.

Provides definitions of terms and
students observe pictures of each.

Identify the three states of
matter, solid, liquid and gas.

Observe when water
evaporates and changes into
water vapor, condenses and
freezes.

Use provided sample to write a lab
report.

Define evaporation, vapor,
condensation and freezing point.
Describe characteristics.

Establish controlled
conditions

Conduct science
activities

Exhibit open-
mindedness

Collect, Organize,
Record, Analyze
data

Communicate
Draw conclusions

Observe weather changes and
patterns by measurable
quantities e.g., temperature,
wind speed, wind direction
and amounts of
precipitation.

Create an illustrated weather journal
that includes all weather changes as
described by the daily weather report.

Students observe weather
conditions, listen to daily weather
report, and take turns recording
information.

Express quantities
Identify patterns

5.8 Earth Sciences
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Processes that Shape the Earth

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that some changes
of the Earth’s surface are due
to slow processes, e.g.,
erosion and weathering; and
some are due to rapid
changes, e.g., landslides,
volcanic eruptions,
earthquakes.

Students will:

Make a classification chart of rocks
that have been exposed to weathering

Students view pictures of erosion as
seen in National Parks and other
locations around the world.

Question
Predict
Identify evidence
Use tables and graphs

Recognize changes to the
Earth’s surface caused by
moving water, wind and ice.

How We Study the Earth
Use maps to locate and
identify physical features on
the Earth.

Design a map of a real or imagined
place, identifying various physical
features in a map key.

Students observe various types of
maps and with teacher guidance,
identify features of the Earth’s
surface.

Observe
Collect, Organize,

Record, Analyze
data

Construct, graphs

5.8 Earth Science



Grade 3 - Page 14 of 16

Standard 5.9  (Astronomy and Space Science) All students will gain an understanding of the origin, evolution and structure of
the universe.

Earth, Moon and Sun Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Understand the tilt of the
Earth and rotation on its
axis causes day and night.

Students will:

Draw and label a diagram to explain
the causes of day and night.

Students with the assistance of the
teacher demonstrate the causes of day
and night using a globe and
flashlight.

Exhibit curiosity
Observe
Model
Draw conclusions

Observe what the moon
looks like and describe the
various phases.

Draw and label a diagram to explain
the four phases of the moon.

Students with guidance of teacher
move a ball around a flashlight
demonstrating phases of the moon.

Collect, Organize,
Record, Analyze
data

Illustrate

Solar System
Identify all the planets of
the Solar System and their
respective orbit around the
Sun.

Construct a model of a planet and use
it to give an oral presentation.

Using computers and library
resources, teacher assists students in
researching the planets in our Solar
System.

CT, VII: Raise awareness that stars
and Solar System are part of God’s
creation. Encourage appreciation of
its structure and order in relation to
God’s creation.

Observe
Model
Collect, Organize,

Record, Analyze
data

Question
Communicate

Stars
Observe that stars are
different in brightness, size
and color.

Write a story with various characters
that compare the features of stars.

Use different size flashlights and
colored cellophane to demonstrate
brightness, size and color.

Observe
Collect, Organize,

Record, Analyze
data

Communicate

5.9 Astronomy and Space Science
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Galaxies and Universe

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that images can
be magnified through
binoculars and telescopes to
enhance details of distant
objects.

Students will:

Write an informative two-paragraph
essay comparing the magnification
capabilities of binoculars and
telescopes.

Students use a hand lens and
binoculars to compare magnification.
Teacher discusses and shows pictures
of different telescopes, e.g., Hubble or
planetarium.

Students participate in a teacher-
organized trip to a planetarium and a
follow up session.

Exhibit curiosity
Predict
Observe
Identity evidence

Collect, Organize,
Record, Analyze
data

Communicate

Select and use
measuring
instruments

5.9 Astronomy and Space Science
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Differentiate between natural
resources that are renewable
and non-renewable.

Students will:

Use a graphic organizer (Venn
diagram) to compare and contrast
renewable and non-renewable
resources.

Explains the classification of natural
renewable and non-renewable
resources.

CT, VII: Raise awareness of the
need to preserve and conserve
resources.

Question
Identify evidence
Collect, Organize,

Record, Analyze,
Evaluate data

Use tables and graphs

Human Interactions and Impact
Explain how meeting human
requirements affects the
environment.

Define and provide examples
of:
Conservation
Recycle
Reduce
Reuse
Pollution

Draw/create a flow chart that reflects
the life cycle and uses of a tree.

Write a narrative from the viewpoint
of a natural or human-made product
describing what happens to it when
people use it.

Graph the amount of water, plastic,
and paper used within a week by the
family, then present and discuss
findings.

Students brainstorm the many
products made of wood or are
otherwise derived from trees. They
research the types of products made
of wood, and then bring in some
samples. Teacher leads a discussion
about how these products affect the
environment.

Provide definition of conservation,
recycle, reduce, reuse, and pollution.
Students brainstorm items that
would be examples of each.

CT, VII: Discuss the need to care
for God’s creation.

Exhibit curiosity
Communicate
Collect, Record,

Organize, Analyze,
Evaluate data

Draw conclusions
Solve problems
Use tables, and
graphs

5.10 Environmental Studies
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have
advanced science and technology.

Cultural Contributions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how people
from different cultures
have made and continue
to contribute to science
and technology.

Students will:

Construct a museum display or
diorama of inventions that originated
from a particular culture.

In cooperative groups, students research
inventions by different cultures e.g.,
Egyptians’ construction of the pyramids,
Native Americans’ development of
kayak, canoe and toboggan.

CT, II: Integrate how the use of
technology should promote the
common good.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Organize,

Record, Analyze
data

Collaborate
Communicate

Historical Perspectives
Students will:

Hear, read, write and
talk about scientists and
inventors in historical
context.

Students will:

In costume, role-play an
inventor/scientist and present a
monologue of his/her life and
accomplishments.

After students watch a video or read
biographies of scientists and inventors,
the teacher leads a discussion about their
accomplishments e.g., Louis Pasteur,
Alexander Fleming, Alfred Nobel, Eli
Whitney, Emily Roebling.

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Organize,

Record, Analyze
data

Communicate

5.2 Science and Society
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Standard 5.4 (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Science and Technology

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Distinguish between
natural phenomena and
technological interventions
to solve problems.

Students will:

Illustrate examples of natural
phenomenon and technological
interventions used to solve the
problem.

In cooperative groups, students
investigate the problem of flooding
and explain how the use of
technological interventions (dams,
sewer systems, dredging etc.) solve
the problem.

CT, III, IV: Government’s
responsibility for protecting all
members of society.

Exhibit curiosity
Identify problem
Identify evidence
Collect, Organize,

Record, Analyze
data

Draw conclusions
Solve problems
Communicate

Nature of Technology
Students will:

Demonstrate how
measuring instruments are
used to gather information
in order to design things
that work.

Students will:

Use wood, paper, string, rulers and
weights to make a kite.

Students investigate and use various
instruments to measure properties of
matter that are used to design things
that work.  Design a kite using wood,
paper and string.

Demonstrate
Predict
Experiment
Collect, Organize,

Record, Analyze
data

Select and use
measuring
instruments

Estimate
Measure
Express quantities

5.4 Nature and Process of Technology
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Standard 5.4 (Cont’d)

Technological Design

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Choose materials most
suitable to make simple
mechanical constructions.

Students will:

Use a variety of materials to build a
bridge that will hold items of various
weights e.g., pennies, paper clips, etc.

Write a report about the bridge and the
results.

Display samples of different bridge
designs and lead a discussion about
their construction.

Exhibit curiosity
Predict
Experiment

Collect, Organize,
Record, Analyze
data

Exhibit open-
mindedness

Collaborate

Measure

Express quantities

Use the design process to
identify a problem, look for
ideas, develop and share
solutions.

In a cooperative group, design a
process that develops ideas and test
the solutions to a problem.

Present open-ended question to be
solved and model one of them for the
class.

Record measured
quantities

5.4 Nature and Process of Technology
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Standard 5.5 (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Contrast the needs of plants
and those of animals.

Students will:

Create a comic book to illustrate
needs of plants and animals.

Students research the living and
non-living factors that affect the life
of an animal and a plant. Record
needs of earthworms, frogs, trees
and grass.

CT, VII: Discuss the need to care
for God’s plants and animals.

Observe
Predict
Identify evidence

Recognize that plants and
animals are composed of
different parts that perform
different functions and work
together for the well being of
the organism.

(Cont’d on next page)

Create a PowerPoint presentation to
identify the different parts of plants,
explain their functions and how they
work together.

Identify and state the function of
plant parts and explain how each is
important for the plant’s survival.
Observe the major plant parts with a
magnifying glass. Draw and label
parts of a plant.

Observe a Gladiolus with
microscope, identify, draw and label
parts. Place a white Carnation in a
clear container with food coloring
and H20. Predict and observe results
after 1 – 2 days. Collect and record
data. Draw inferences. Place another
Carnation in clear water. Predict,
observe and record data. Draw
inferences.

Collect, Organize,
Record, Analyze
data

Communicate
Experiment

Measure

Use tables and graphs

Use tools/technologies

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Matter, Energy, and Organization in Living Systems (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

(Cont’d from previous
page)

Explain various processes of
energy production e.g.,
cellular respiration and
photosynthesis.

Students will:

Create a PowerPoint presentation to
identify the different parts of animals,
explain their functions and how they
work together.

Use a graphic organizer to compare
and contrast plant and animal parts
and functions of each.

Draw a descriptive diagram of each
process; include materials and
products needed at the end of the
process.

Identify the function of animal parts
and explain how each part is
important for animals to survive.
Compare and contrast plants and
animal parts and functions of each.

Construct flashcards for each stage
of cellular respiration and
photosynthesis. Identify materials
needed and products produced for
each process.

Observe
Identify evidence
Predict
Collect, Organize,

Record, Analyze
data

Communicate

Measure

Use tables and graphs

Use tool/technologies

5.5 Characteristics of Life
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 Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Develop a simple
classification scheme for
grouping organisms e.g.,
genus species.

Students will:

Use computer software to create a
descriptive diagram and explain how
to sort a specific group of organisms.

Provide students with definitions of
genus and species.

List, compare and contrast traits of
amphibians and reptiles.

Compare and contrast traits of fish
and birds.

Design flash cards of plant/animal
traits of various genus and species.

Collaborate
Observe
Collect, Organize,

Record, Analyze
data

Recognize that individuals
vary within every species,
including humans.

In cooperative groups, collect
magazine pictures of human faces,
sort by trait. Report findings to class.

Collect magazine pictures of one
plant/animal type; compare and
contrast traits. Group according to
one trait.

Observe traits of family members
and record results:  hair color, eye
shape/color, earlobe, height, weight,
etc.

Draw conclusions
Use tools/technologies
Communicate

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Reproduction and Heredity

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify and illustrate
different stages in the lives of
various organisms.

Students will:

Prepare a lab report on seed growth
investigation.

Construct a three-dimensional model
of the life cycle of a frog.

Choose an organism not studied in
class; illustrate and explain the
different stages in its life cycle.

Students observe growth of a plant
from seed to seedling to adult plant
e.g., lima bean or lentil. Record data,
analysis and inferences in science
journal.

Students discover or teacher
explains the different stages in the
life cycle of a frog.

Question
Predict
Experiment
Observe/Investigate
Collect, Organize,

Record, Analyze
data

Draw conclusions
Communicate

Measure

Select and use
measuring
instruments

Record measured
quantities

5.5 Characteristics of Life
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Standard 5.6 (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Observe and recognize that water,
as an example of matter, can exist
as a solid, liquid or gas, and can
be transformed from one state to
another by heating or cooling.

Students weigh an ice cube,
observe ice cube melting into
water, then weigh the liquid.
Teacher demonstrates how
boiling water changes into a gas.

Students will:

Using teacher provided template
write a lab report.

Students place water in a tray and
freeze it, then record how long it
takes to become ice; afterwards
record how long the ice takes to
melt when placed in the shade or
sun.

Observe
Predict

Measure

Use measuring
instruments

Collect, Organize,
Record, Analyze data

Draw conclusions

Record measured
quantities

Compare and contrast the way
different materials respond to
similar conditions.

Create a data table comparing the
time each substance takes to
change state, then compare with
previous water experiment.

Students observe the melting and
freezing of chocolate, butter, ice
cream and record the amount of
time it takes the materials to
change state at room temperature.

Practice safety

Use tables and graphs

5.6 Chemistry
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Standard 5.6 (Cont’d)

Chemical Reactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Combine two or more materials
and show that the new material
may have properties that are
different from the original
materials.

Students will:

Using teacher provided template,
write a lab report of the activity.

Students in cooperative groups
are given various substances to
mix together, observe and record
similarities and differences of
the substances and mixtures e.g.,
sugar and salt; sand and sugar;
Kool Aide and coffee grinds.

CT, II: Include in the
discussion the importance of
individual’s contribution to the
whole.

Collaborate
Exhibit curiosity
Conduct science

activities
Observe
Predict
Experiment
Collect, Organize,

Record, Analyze data
Draw conclusions
Communicate

5. 6 Chemistry
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Standard 5.7 (Physical Science - Physics)  All students will gain an understanding of natural laws as they apply to motion forces
and energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Investigate how force can
change the speed,
position, direction, and
motion of a moving
object.

Observe and explain
friction as a force that
can retard motion.

Examine forces that are
invisible and act at a
distance e.g., magnetism,
gravity, static electricity
and buoyancy

Students will:

Measure, record and analyze the
relationships between the speed of
marbles and height of ramps.

Predict, test, measure and explain
the least amount of force needed for
a block to overcome static, sliding
and rolling friction.

Measure, record and chart findings
that illustrate the Earth’s gravity as it
pulls various objects.

Use two balloons on a string, rub
one and observe an electric force
(static electricity) as it pulls toward
the other. Repeat, rubbing both
balloons. Measure and record
findings

Each student designs a shape with
aluminum foil.  Test if it will hold a
penny in water. Add a penny, one at
a time, and compare for buoyancy.
Chart results.

Students set up ramps of different
heights and record the speed of marbles
traveling down a ramp then determine
mean, median and mode.

Students pull a block over smooth,
rough, slippery and rolling surfaces to
overcome the three forms of friction.
Teacher elicits from students concepts
about friction.

Students use two bar magnets placed
on lined paper to observe and record
the push and pull force on each other.

Measure the time it takes for a piece of
paper to fall from a given height. First
use a flat piece, next crumple it and
then compare the times. Repeat the
process from different heights.

Demonstrate static electricity by
rubbing a plastic tube (straw) in one’s
hair then pass tube over confetti.

Students float various objects and
shapes to test the idea of buoyancy.

Practice safety
Identify problems
Predict
Experiment
Observe Collect,

Organize, Record,
Analyze, Evaluate data

Perform computations
Draw conclusions
Communicate
Measure
Use mean, median and
mode to analyze
Record measured
quantities

 5.7 Physics
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Standard 5.7 (Cont’d)
Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe light as the visible
part of the spectrum.

Students will:

Illustrate and label the colors of
the spectrum according to their
wavelength size.

Use a prism to separate sunlight into
the colors of the spectrum.

Describe how light behaves
when it strikes different
objects.

Create a table in which to record
the number of wax papers needed
to block the visibility of each font
size and explain the chart to the
class.

Write a lab report using the
Scientific Method Format.

1. Create a paper with the letters of the
alphabet written on it. Write one letter
across each line.  Increase the font size
as you go from one letter to the other.

2. Place “clear plastic wrap” over the
paper to demonstrate how light goes
through transparent materials.

3. Place increasing numbers of wax
paper over the different sized fonts to
demonstrate how light behaves as it
goes through translucent materials.

4. Keep adding layers of wax paper
over the fonts until none are seen
through the wax paper demonstrating
how light behaves when it hits opaque
objects.

5. Predict the number of wax paper
layers needed to block light from going
through the wax paper making it
impossible to read each particular font
size.

6. Record results.

Exhibit curiosity

Predict,

Conduct science
activities
Observe, Collect,

Record, Analyze data
Draw conclusions

Estimate

Construct graphs

Use and interpret
tables and graphs

Express quantities

5.7 Physics
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Standard 5.7 (Cont’d)
Energy Transformation (cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Use devices that show how
electricity is transformed to
produce heat, light, sound
and magnetic effects.

Students will:

Classify common household
appliances according to which
ones give off heat, light, sound and
magnetic effects.

Write an essay about ways their
lives would change if there were
no electricity available to them.

Students identify and collect pictures
of common appliances that use
electricity as a power source to give
off heat, light, sound and magnetic
effects.

Produce sound by vibrating
objects.

Produce loud/soft volumes
and high/low pitch.

Investigate how sound
travels differently through
different objects, mediums.

Use a Venn diagram to compare
and contrast the various types of
sound produced.

Communicate findings in a lab
report using the Scientific Method
Format.

Students
1. Tie a string to a fork and strike it
on the edge of a table, note the sound
produced and describe.

2. Press the string to their ears and
strike the fork against the table, note
the sound produced and describe.

3. Use different objects and repeat
steps 1 and 2 above to demonstrate
different results, volume and pitch.
Describe results.

Exhibit curiosity
Predict
Experiment
Collect, Organize,

Record, Analyze data
Draw conclusions
Communicate

Classify
Conduct science

activities

Construct graphs

5.7 Physics
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Standard 5.8 (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the Earth.

Earth’s Properties and Materials

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize how fossils
provide evidence and help
to interpret the nature of
the environment of plants
and animals that lived
long ago.

Students will:

Be given a fossil and from it predict
what the creature may have looked
like alive and draw it in its
environment.

Describes the characteristics of
the major geologic time periods.

Explain and demonstrate fossil
formation.

Observe
Collect, Organize, Record,
Analyze data

Predict
Draw conclusion
Communicate
Demonstrate
Conduct science activities
Select and use

measuring instruments
Record measured quantities

Atmosphere and Water
Observe that rain, snow
and other forms of
precipitation come from
clouds, but that not all
clouds produce
precipitation.

Role-play a cloud and create a
monologue, which will identify the
characteristics of their type of cloud
and its ability to produce rain or
snow. Create a game matching
pictures of clouds and characteristics
of precipitation.

Students are given a web search,
which will provide information
about precipitation and clouds.

Select and use measuring
instruments

Record measured quantities
Use tools/technologies
Demonstrate
Observe
,

Recognize that clouds and
fog are made of tiny
droplets of water and
possibly tiny particles of
ice.

Write a lab report using Scientific
Method Format.

Demonstrate cloud formation by
doing the experiment of building
a cloud chamber. (Use hot H20,
ice and bottle)

Collect, Organize, Record,
Analyze data

Predict
Establish controlled

conditions
Experiment
Identify evidence
Draw conclusion
Communicate

5.8 Earth Science
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Standard 5.7 (Cont’d)
Processes that Shape the Earth

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that some changes
of the Earth’s surface are due
to slow processes such as
erosion and weathering, and
some changes are due to
rapid changes such as
landslides, volcanic
eruptions and earthquakes.

Students will:

Define erosion, weathering,
landslides, volcanic eruptions,
earthquakes and tsunami.

Perform lab experiment and write a
lab report using the Scientific
Method Format.

Provide sources for definitions.

Explain how the processes of
weathering and erosion shape the
land by providing students with
materials to demonstrate erosion
processes with wind, water and ice.

Exhibit curiosity
Identify problem
Question
Predict
Identify evidence
Establish controlled

conditions
Experiment
Conduct science

activities
Estimate
Measure
Observe
Collect, Organize,

Record, Analyze data
Draw conclusions

How We Study the Earth
Students will:

Use maps to locate and
identify physical features on
the Earth.

Students will:

In pairs, be assigned an area of the
Earth. Identify and describe the
physical features of it, then give an
oral presentation about what was
learned.

Provide students with topographical
contour maps. Guide a class
discussion about the physical
features of the Earth.

Observe
Identify evidence

Collect, Organize,
Record, Analyze data

Communicate
Collaborate

5.8 Earth Science
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Standard 5.9  (Astronomy and Space Science) All students will gain an understanding of the origin, evolution, and structure of
the universe.

Earth, Moon and Sun Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Know that the Earth’s
relative position to the Sun
accounts for the seasons.

Students will:

In pairs, make a model that
demonstrates how the tilt of the
Earth’s axis and revolution around
the sun is the cause of seasons.

Students, with teacher guidance, use a
globe and lamp to show how the
Earth’s tilt on its axis and revolution
around the sun causes seasons.

CT, VII: Include in a discussion an
appreciation for the change of
seasons and its structure and order in
relation to God’s creation.

Collaborate
Demonstrate
Observe

Collect, Organize,
Record, Analyze
data

Communicate

Recognize that as the Moon
revolves around the Earth,
the Sun’s light produces
different phases of the
Moon.

Construct calendars with Moon
phases.

Write a myth to explain why the
Moon has phases.

Distribute cutout pictures of the
phases of the moon and have students
paste them in correct sequence and
label.

Solar System
Recognize that some planets
have satellites or moons and
that Earth has one Moon.

List the planets from least to greatest
by number of moons. Graph results.

In small groups, students research the
number of moons for each planet.

Collaborate
Collect, Organize,

Record, Analyze
data

Communicate
Construct graphs
Order by magnitude
Identify patterns

5.9 Astronomy and Space Science
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Standard 5.9 (cont’d)
Stars

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify various stars and
describe them according to
brightness, size and color.

Students will:

Design a brochure describing a trip
through the universe.  Name and
write about five stars.

Name and describe most prominent
stars in the universe.

Identify
Identify various
constellations and the stars
they contain e.g., North
Star, Big Dipper, etc.

Create a poster of a known
constellation with star stickers and
design an original constellation.

Identify with pictures the most
common constellations.

Collect, Organize,
Record, Analyze
data

Communicate

Galaxies and Universe
Observe and record short
and long-term changes in
the night sky.

Use a bulletin board display to
illustrate changes that are seen in the
night sky during various seasons.

Students observe teacher provided
pictures taken over a period of a year
demonstrating changes in the night
sky during various seasons.

Collaborate
Collect, Organize,

Record data
Observe
Communicate
Demonstrate

5.9 Astronomy and Space Science
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Differentiate between natural
resources that are renewable
and non-renewable.

Students will:

Write an informative essay about
New Jersey’s natural, renewable and
non-renewable resources.

Students use various local sources of
information and a Web Quest to
research New Jersey’s resources.

CT, VII: Discuss the need to care
for God’s creation.

Identify problems
Collect, Organize,

Record, Analyze
data

Draw conclusions
Solve problems
Communicate

Human Interactions and Impact
Analyze how meeting human
requirements affects various
ecosystems.

Evaluate the impact of
personal activities on the
local environment.

Create a television commercial
persuading the public and
government officials to conserve
water and protect the Passaic,
Hackensack and Hudson Rivers, etc.

Construct a graph showing results of
tracking lunch waste over a period.

Over a period, measure the water
from a dripping faucet and monitor
what is poured down the sink drain.
Monitor discharges from companies
along waterways.

Students track amount of waste
produced during lunchtime for one
week or month.

Lead a discussion of the impact on
the environment.

CT, VII: Discuss the need to care
for God’s creation.

Identify problems and
evidence

Collect, Organize,
Record, Analyze
data

Draw conclusions
Solve problems
Communicate

Use tables and graphs

Construct graphs

5.10 Environmental Studies
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have advanced
science and technology.

Cultural Contributions
Core Content Assessment Suggested Strategies Science Process Skills and

Mathematical Applications
Students will:

Describe how people
from different cultures
have made and continue
to contribute to science
and technology.

Students will:

Create a PowerPoint presentation
about the inventions and cultures
they researched.

Students in cooperative groups research
inventions by different cultures e.g.,
Arabic number system, English knitting
machine, Dutch windmills etc.

CT, II: Integrate how the use of
technology should promote the common
good.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Record,

Organize data
Collaborate
Communicate

Use tools/technology

Historical Perspectives
Hear, read, write and
talk about scientists
and inventors in
historical context.

Produce a television show that
portrays the life and
inventions/discoveries of a scientist
or inventor.

Using a Web Quest, students research
scientists and inventors assigned by
the teacher e.g., Garrtett Morgan,
Granville T. Woods, Mary Walton,
Sarah Mather, Robert Goddard, Lewis
Braille.

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Record, Organize

data
Communicate

Use tools/technology 

5.2 Science and Society
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Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Technological Design

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify and define the
basic components of a
technological system:

          input
          process
          output
          feedback

Students will:

Create a flow chart that illustrates how
a calculator or computer works and
explain it using correct terminology.

Students explore a diagram of the
structure of a calculator; identify
parts and their functions.

Exhibit curiosity
Communicate
Observe

Use tools/technology

5.4 Nature and Process of Technology
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Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living System (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe the basic structures
and functions of the major
systems of the human body
including, but not limited to:

Digestive System
Circulatory System
Respiratory System
Nervous System
Skeletal System
Muscular System
Reproductive System

Students will:

Create posters/charts of individual
systems of the human body, label
each part and describe its function.

Construct a model of the human body
with major systems and all organs.

Write a song or poem to help
memorize the organ systems, their
parts and functions.

Students use web searches
(www.fossweb.com), DVDs, videos
and books to research the human
body’s systems, their main parts and
functions.

Observe
Predict
Experiment
Identify evidence
Collect, Record,

Organize, Analyze
data

(Continued on page 4.)

Students locate their pulse points,
count and record pulse rate at rest
and after exercise. Also note
breathing rate during rest and
exercise time.  Record results in
science journal. Graph mean,
median and mode.

CT, VII: Discuss with students that
as God’s creation, we must care for
our body and keep it in good health.

Read The Magic School Bus in the
Human Body by Joanne Cole.

Draw conclusions
Model
Use tools/technologies
Communicate

Use tables and graphs

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Matter, Energy, and Organization in Living System (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

(Continued from page 3.)

Students will:

Construct a crossword puzzle and its
answer key using all pertinent
vocabulary words for each system.

Test students’ hearing from different
positions to determine when the
body detects the direction of sound.

Examine optical illusions to
determine what colors seem to cause
the eye confusion and to understand
that eye and brain must work
together.

Students determine their skin’s
sensitivity to touch by using
toothpicks at varying points of
contact on their body.

Students discuss heartbeat and how
pulse is created. Take own pulse at
carotid artery (neck) by counting
number of beats in 15 seconds under
varying conditions:  seated at rest,
standing, after jogging in place for 3
minutes. Students determine factors
that change heart rate. Graph mean,
median and mode of results
obtained.

Practice safety
Observe
Predict
Experiment
Identify evidence
Collect, Record,

Organize, Analyze
data

Draw conclusions
Model
Use tools/technologies
Communicate

Use tables and graphs

Use mean, median
and mode to analyze

Construct graphs

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how systems of the
human body are interrelated
and regulate the body’s
internal environment.

Students will:

Prepare a two-dimensional model of
an organ system.

Draw a comic strip to explain the
importance of each organ to its
system and of each system to the
organism.

Research anatomy and physiology of
the human body using Web Quest,
DVDs, videos and books for each
organ system.

Exhibit curiosity
Exhibit open-

mindedness
Model
Collect, Record,

Organize, Analyze
data

Communicate

Use tools/technologies

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe and give examples of
the major categories of
organisms and of the
characteristics shared by
organisms.

Students will:

List and describe the major traits
used in grouping organisms.

In cooperative groups, identify the
five kingdoms of organisms and
list their traits on separate index
cards.

Students take field trip to designated
site, collect as many living items as
time allows.

CT, VII: Emphasize the need to be
good stewards of God’s creation.

Report their findings by writing an
informative essay.

Using a Web Quest and printed
resources, research the history of
taxonomy and the scientists who
made important contributions to this
science.

CT, I: Discuss Catholic Teachings
and evolution; refer to Catechism
of the Catholic Church #283, 284,
285.

Write the complete classification of
some common plants and animals
and that of humans.

In cooperative groups, subdivide
kingdom into: phylum, class, order,
family, genus and species.

Collect, Record,
Organize, Analyze
data

Observe
Identify evidence
Classify

Measure

Use tools/technologies

Communicate
Collaborate

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Reproduction and Heredity

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe and illustrate the life
cycle of humans.

Students will:

Prepare a relief poster of the bird
life cycle.

Prepare a relief poster of the life
cycle of humans.

Compare the life cycle of a bird
with the human life cycle.

Students with assistance of the
teacher are to explore life cycle of a
bird. Diagram and describe each
stage of bird development.

Explore the life cycle of humans
using Web Quest.

Diagram and describe each stage of
human development.

CT, I: Discuss the value of human
life.

Observe
Research
Identify
Collect, Organize,

Record, Analyze
data

Model
Draw conclusions

Use tools/technologies

Communicate

5.5 Characteristics of Life
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Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that about 100
different elements have been
identified and most materials on
Earth are made of a few of them.

Students will:

Create a table and sort materials
by common elements.

C H O
Sugar Sugar Sugar

Water Water
Glycerol Glycerol Glycerol

Students are given, to observe,
five or more common materials
of the Earth. Teacher explains
their chemical composition and
equation.

CT, VII: Include in the
discussion, the responsible use
of natural resources manner.

Observe and demonstrate that
equal volumes of different
substances usually have different
masses.

Write a lab report using Scientific
Method Format.

Students measure and weigh
common materials e.g., sand,
soil, oil, water and cotton.

Describe the properties of
mixtures and solutions.

Give oral report of findings to the
class.

Students are divided into two
groups to observe and record the
characteristics of a mixture or a
solution.  One group is given a
party mix then they are to sort it,
the other a drink mix and water
to make a solution.

Observe
Predict
Collect, Record,
Organize, analyze data
Draw conclusions

Use tables and graphs

Identify patterns

Measure

Use measuring
instruments

Record measured
quantities

Communicate
Collaborate

5.6 Chemistry
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Standard 5.6 (Cont’d)

Chemical Reactions

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Combine two or more materials
and show that the new material
may have properties that are
different from the original
material.

Students will:

In cooperative groups, create a
storyboard illustrating that the
objects have changed form.

Demonstrates chemical change
and elicits from students what a
chemical change is and presents
evidence that it occurs e.g., burn a
piece of paper, cook an egg, add
yeast to water, milk to vinegar.

Practice safety
Observe
Predict
Collect, Record, Organize

Analyze data
Draw conclusions
Communicate
Collaborate

5.6 Chemistry
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Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that an object in
motion can have its speed
decreased or stopped by a
force such as friction.

Identify the factors that
determine the friction force
between two surfaces.

Students will:

Measure, record, graph and
communicate data results obtained
from different runways and their
effect on a toy car’s speed.

With teacher supervision students
set up a ramp with a runway of
different materials. They
investigate the different materials’
friction force on the speed of a toy
car.

Recognize that friction such
as air resistance is a factor
that affects motion of falling
objects.

Design, build, and race different
wingspan paper airplanes. Record
and identify how the application of
air resistance makes specific
planes fly the farthest distance.

Students design and build paper
airplanes with different wingspans.
They apply air resistance to test the
distance and performance.

Practice safety
Identify problems
Question
Predict
Collaborate
Experiment
Model
Conduct science activities

Select and use measuring
instruments

Record measured
quantities

Communicate

5.7 Physics

Standard 5.7  (Physical Science - Physics)  All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.
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Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify sound as a form of
energy caused by the
vibration of various
materials.

Students will:

Record the wave patterns
produced by each different
vibration.

Half fill a flat glass container with
water and place it on an overhead
projector. Project wave vibrations
as one walks around the room, as
one stamps feet, etc.

Conduct science activities
Observe
Collect, Record, Organize,

Analyze data
Communicate
Collaborate
Demonstrate

Demonstrate vibrations
transferring energy from one
place to another.

Draw blueprints of their string
telephone designs and explain
how sound waves are produced,
transported, and heard through it.

Construct a string telephone that
works.

Identify problems
Solve problems
Draw conclusions

Explain how circuits allow
electricity to flow through a
closed circuit and not
through an open circuit.

Compare and contrast a
series circuit and a parallel
circuit.

Diagram or sketch a series circuit
and a parallel circuit

Connect each student by tying yarn
around their waist to demonstrate
electric circuit by passing a ball to
the next student. Starting from the
teacher who will represent the
battery (source of the electricity).
Use same activity demonstrating
series and parallel circuit.

Identify patterns

5.7Physics
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Atmosphere and Water

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe and illustrate the
water cycle.

Students will:

Construct a model of the water cycle
and identify the conditions that affect
it.

Students view a video of the water
cycle and discuss the process.

Model
Exhibit curiosity
Observe
Draw conclusion
Communicate

Processes that Shape the Earth
Students will:

Describe the rock cycle, the
forces that change rocks and
the changes that occur.

Students will:

Investigate and describe igneous,
sedimentary and metamorphic rocks
by observing rock specimens. Create a
data table that compares and contrasts
their features.

Students, with teacher supervision,
compare and classify samples of
rocks by their physical properties.

Practice safety
Exhibit curiosity
Observe
Identify evidence
Classify
Draw conclusions
Use tables or graphs

How We Study the Earth
Students will:

Utilize various tools such as
map projections and
topographical maps to
interpret features of the
Earth’s surface.

Students will:

Define map projections and
topography using provided maps and
worksheets. Identify the equator and
the prime meridian then explain how
latitude and longitude are used to
locate points on Earth’s surface.

Provide various maps and tools to
help students identify and
determine map projections and
topographical features.

Observe
Identify evidence
Collect, Organize,

Record, Analyze,
Evaluate data

Identify patterns
Communicate
Use tables and graphs

5.8 Earth Science

Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the earth.
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by Human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how organisms
interact with other
components of an ecosystem.

Students will:

In cooperative groups, create a
bulletin board display showing
various organisms interacting within
ecosystem components.

Students tour and participate in a
Meadowlands ecotour followed by
class discussions regarding their
observations of how organisms
interact within the ecosystem.

CT VII: Discuss the need to care
for God’s creation.

Practice safety
Exhibit curiosity
Observe
Identify evidence
Collect, Record,

Organize, Analyze,
Evaluate data

Draw conclusion
Collaborate
Communicate
Model

Human Interactions and Impact
Students will:

Describe the effect of human
activities on various
ecosystems.

Students will:

Create a television documentary that
explains how human activities affect
the water cycle e.g., car pollution, oil
spills, sewage, etc.

Students review H20 cycle and using
Web Quest, newspapers or magazine
discover how pollution affects clean
H20.

CT II, VI, VII: Raise awareness of
the need to locally and globally
participate in society in order to
promote the common good and care
of God’s creation.

Exhibit curiosity
Observe
Identify evidence
Collect, Record,

Organize, Analyze,
Evaluate data

Draw conclusions
Collaborate
Communicate
Use tools/technology

5.10 Environmental Studies
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have
advanced science and technology.

Cultural Contributions

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how people
from different cultures
have made and continue
to make contributions to
science and technology.

Students will:

Write a magazine article about
inventions that originated from the
culture researched.

Using a Web Quest, students research
inventions and scientific discoveries
originating from different cultures. See
http://www.krysstal.com/inventions_08.
html

CT, II: Integrate how the use of
technology should promote the
common good.

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Organize,

Record, Analyze
data

Communicate

Use tools/ technology

Historical Perspectives
Hear, read, write and
talk about scientists and
inventors in historical
context.

Write the scientist or inventor’s
resume.

Using the Internet and other references,
students research the life and
accomplishments of scientist or
inventors chosen from a teacher
prepared list.
http://inventors.about.com

CT, VI: Inventors/inventions should
benefit humankind.

Exhibit curiosity
Distinguish fact from

speculation
Collect, Record,

Organize, Analyze
data

Communicate

Use tools/ technology

5.2 Science and Society
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Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Technological Design

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify a technological
problem and describe the
criteria and constraints that
are addressed in solving the
problem.

Students will:

Use a PowerPoint presentation to
demonstrate their findings to a group
of adults e.g., senior citizens or Home
School members.

Students work in cooperative groups
using Web Quests to research various
products that kill bacteria.

CT, I, II: Technology and medical
advancements should be used to
protect life and promote the common
good.

Collect, Record,
Organize, Record,
Analyze data

Collaborate
Communicate
Identify evidence
Draw conclusions
Exhibit skepticism

Use tools/ technology

5.4 Nature and Process of Technology
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Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Identify and describe the
structure and function of
cells and cell parts.

Students will:

Construct a three-dimensional model
of a plant and/or animal cell.

Prepare wet mount microscope slides
of cells.

Role-play various cell structures and
create a skit that explains the
functions of each.

Use microviewers, photomicrographs
and other technology to research cell
structure and function.

Prepare slides of cheek cells, onion
skin cells, elodea plant cells and
observe under low/high power of a
microscope. Describe, draw and label
each cell type. (See
http://science.exeter.edu/jeksfrom/we
b/CELLS/Elodea.html)

Identify, draw and state function(s) of
plant and animal cell organelles.

Compare and contrast structures of
plant cells with those of animal cells.

Observe
Collect, Record,

Organize, Analyze
data

Draw conclusions
Communicate
Collaborate

Use tools/technologies

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast
acquired and inherited
characteristics in humans
and other species.

Students will:

Prepare then present an oral and
written report that includes
distinction between acquired and
inherited traits, examples of each in
humans and other species and
graphed results of the family survey.

Write a report on an aspect of
genetics.

Research and distinguish between
acquired and inherited traits and give
examples of each in humans and in
other species. Survey family members
for presence of inherited traits e.g.,
dimples, earlobes and tongue rolling.

CT, I:  Include in a discussion the
uniqueness of each person, the
sanctity of human life and the dignity
of each individual.

Research the history of genetics and
the work of Gregor Mendel.
Trace evolutionary history of humans.

Collect, Record,
Organize, Analyze
data

Draw conclusions
Communicate
Use tools/technology
Distinguish fact from

speculation
Identify evidence

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Reproduction and Heredity

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Summarize and illustrate
the life cycle of humans.

Describe life cycles of
organisms other than
humans.

Students will:

List, illustrate and describe the stages
in the human life cycle.

Devise a table using computer
software to compare and contrast life
cycles of the mealworm (fruit fly),
bird, frog and human.

Draw a sequence of flash cards that
show the stages in the life cycle of
three different organisms. Include
similarities and differences.

Review life cycle of humans;
identify and describe the stages of
growth.

Observe mealworms (fruit flies) to
investigate life cycles. Record
observations and draw labeled
diagrams to show changes.
Compare/contrast lifecycle of
mealworm (fruit fly) with that of
other organisms.

Explore how genetics can explain
variations in organisms.

Discuss evolution and Catholic
Teachings; refer to Catechism of
the Catholic Church #283, 284,
285.

Practice safety
Collaborate
Exhibit open-
mindedness
Predict
Observe
Experiment

Establish controlled
conditions

Solicit help from others
Collect, Record,

Organize, Analyze
data

Draw conclusions
Exhibit honesty
Recognize necessity of

replication
Use tools/technologies
Communicate

5.5 Characteristics of Life
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Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will: Students will:

Describe the properties of
mixtures and solutions, including
concentration and saturation.

Write a lab report using Scientific
Method Format and present an oral
report of their findings to the class.

In cooperative groups, students
are given 50 ml. of water and
one of the following: salt, sugar
or drink mix.  They are to
gradually add measured amounts
of their substance, identify and
record when solution becomes
saturated.

Describe typical physical
properties of matter e.g., boiling
point, melting point and
solubility.  Observe and
recognize that a property is
independent of the amount of
sample.

Create a comic strip illustrating the
results of the demonstration that
includes mastery of the concepts
of each term.

Demonstrate boiling point,
melting point and solubility of a
substance and show that a
property is independent of the
amount of sample.

In cooperative groups, students
perform a series of experiments
demonstrating properties of
mixtures, solutions e.g.,
concentration, saturation.

Practice safety
Collaborate
Exhibit open-

mindedness
Predict
Observe
Experiment

Establish controlled
conditions

Solicit help from others
Collect, Record,

Organize, Analyze
data

Draw conclusions
Exhibit honesty
Recognize necessity of

replication
Use tools/technologies
Communicate
Use tables and graphs
Identify patterns
Measure
Use measuring

instruments
Record measured

quantities

5.6 Chemistry
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Standard 5.6 (Cont’d)

Chemical Reactions

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Observe and recognize evidence
of a chemical change.

Students will:

Present their findings to the class
and individually complete a lab
report using Scientific Method
Format.

Students, in cooperative groups,
are given substances to combine
and are to record their
observations e.g., baking soda
and vinegar, rice and iodine,
Jell-O and instant pudding.

Practice safety
Exhibit curiosity
Collaborate
Observe
Predict
Collect, Record,

Organize, Analyze
data

Exhibit honesty
Draw conclusions
Communicate

  5.6 Chemistry
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Standard 5.7 (Physical Science – Physics) All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

State and apply Newton’s
First Law of Motion, the
Law of Inertia.

State and apply Newton’s
Second Law of Motion
explaining how friction and
mass are related to
acceleration.

Students will:

Record results in a table and
explain.

Predict, test, measure, record, and
communicate how an increase in
mass (using clay to double and
triple the mass of the toy car) will
affect the:

1. Height of the ramp to start
the toy car moving

2. Amount of force needed to
move the car

3. Acceleration of the car

Write a lab report using the
Scientific Method Format.

Students place coins of increasing
mass on top of an index card and
flick the card to observe inertia.

Students, with teacher assistance,
raise a ramp until a toy car starts to
move down the ramp.

Collaborate
Exhibit curiosity
Predict
Identify evidence
Experiment
Observe
Measure
Collect, Record, Organize,

Analyze data
Use tables and graphs
Draw conclusions
Communicate
Exhibit honesty
Demonstrate

5.7 Physics
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Standard 5.7 (Cont’d)

Motion and Forces (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

State and apply Newton’s
Third Law of Motion
(action and reaction).

Recognize that every object
exerts a gravitational force
on every other object,
depending on their mass
and distance from each
other.

Students will:

Demonstrate Newton’s Law of
Action and Reaction by designing
and testing a balloon apparatus
that will fly the fastest, in a
straight line, and with the least
effect from air resistance.

Communicate findings in a lab
report using the Scientific Method
Format.

Create a poster that illustrates
gravitational forces.

Students take turns blowing up a
balloon and releasing it, observing
the direction the neck of the balloon
is facing and the zigzag path the
balloon travels.

Demonstrate the effects of gravity
using different size balls as
representations of planets.

Exhibit curiosity
Predict
Identify evidence
Experiment
Establish controlled

conditions
Observe
Measure
Collect, Record, Organize,

 Analyze data
Use tables and graphs
Analyze data
Draw conclusions
Communicate
Collaborate
Model
Demonstrate
Solicit help from others

5.7 Physics
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Standard 5.7 (Cont’d)

Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Record the temperature every two
minutes of the ice water before,
during and after the investigation.
Observe and sketch the speed and
pattern the rice grains take as they
are lifted and moved in the heated
water.
1. If the same number of ice

cubes were added to the boiled
water, predict what would
happen.

2. Test the new hypothesis.
3. Create a graph to illustrate

their findings.

Demonstrate how heat energy
moves from the heat source by
heating brown rice in ice water.
Students observe how heat energy
lifts and moves the rice grains.

Students will:

Recognize heat as a form of
energy that moves from
warmer objects to cooler
objects.

Describe how conduction,
convection, and radiation
transfer heat from one place
to another.

Students write an informational
essay explaining the demonstration

Students hold a pinwheel over a
light source that gives off heat
energy, thus observing how heat
spins the wheel.

Explain sound as a form of
energy that travels through
matter as waves.

1. Label the transverse and
longitudinal waves on an
illustrated diagram.

2. Explain how each wave carries
energy from one place to
another.

Students, with teacher assistance,
use a slinky toy to demonstrate
transverse and longitudinal waves.

Practice safety
Exhibit curiosity
Predict
Estimate
Record measured
   quantities
Conduct science activities
Construct graphs
Communicate
Collaborate
Demonstrate
Observe
Identify evidence
Collect, Organize, Record,

Analyze data
Draw conclusions

5.7 Physics
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Standard 5.7 (Cont’d)

Energy Transformation (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how the speed of
sound changes in different
materials.

Explain how frequency and
pitch are related.

Students will:

Create a table in which to record
the trials, finger positions,
vibration speed (very slow,
medium, very fast etc.) and the
highness or lowness of each sound
e.g., low, medium, high etc.

Students place and hold a plastic
ruler that is extended 5 cm. off the
table with their finger at the 10 cm.
Mark, then flick the ruler with
another finger. Listen to the sound
it makes as it vibrates. Repeat with
the ruler extending off the table at
the 6 cm., 7 cm., 8 cm. and 9 cm.
marks.

Exhibit curiosity
Observe
Predict
Collect, Organize, Record,

Analyze data
Record/measure quantities

Use mean, median and
mode to analyze data

Use tables and graphs

Draw conclusions
Communicate
Solicit help from others

Explain how circuits allow
electricity to flow through a
closed circuit and not
through an open circuit.

Compare and contrast a
series circuit and a parallel
circuit.

Successfully build series and
parallel circuits, then use a Venn
diagram to compare/contrast series
and parallel circuits.

In cooperative groups students
build a series circuit and a parallel
circuit. Groups then compare and
contrast their constructions.

Solve problems
Recognize the necessity of

replication
Exhibit honesty

5.7 Physics
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Atmosphere and Water

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe the composition,
circulation, and distribution
of the world’s oceans,
estuaries and marine
environments.

Students will:

Define estuary and marine
environment.

Create two dioramas, one that
illustrates an estuary and the other a
marine environment.

Students view a video about ocean
and marine environments.

Exhibit curiosity
Question
Observe
Collect, Record,

Organize, Analyze
data

Express quantities
Model
Observe
Communicate

5.8 Earth Science

Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the Earth.
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Standard 5. 10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe the natural process
that occurs over time in
places where direct human
impact is minimal.

Students will:

Create and narrate a PowerPoint
presentation illustrating how remote
regions change over time.

In cooperative groups students
investigate and predict changes that
take place naturally in remote
regions e.g., Sahara Desert,
Antarctic etc.

Exhibit open-
mindedness

Exhibit curiosity
Identify evidence
Collect, Record,

Organize, Analyze,
Evaluate data

Use tools/technologies
Communicate

Human Interactions and Impact
Students will:

Evaluate the impact of
personal activities on the
local environment.

Students will:

Create a puppet show that depicts
how personal activities have positive
or negative effects on the
environment e.g., video games,
shopping trips, gardening, cleaning
etc. Present the show to students in a
lower grade.

Over a period of time students
record their personal activities and
chart/graph how these
influence/impact the local
environment e.g., walking versus
riding in a car, using recycled
grocery paper bags versus plastic
bags etc.

CT, II, VI, VII: Raise awareness of
the need to locally and globally
participate in society in order to
promote the common good and care
for God’s creation.

Identify evidence
Observe
Collect, Organize,

Record, Analyze,
Evaluate data

Solve problems
Construct graphs
Use tables and graphs
Draw conclusions
Collaborate
Communicate

5.10 Environmental Studies
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Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have
advanced science and technology.

Cultural Contributions
Core Content Assessment Suggested Strategies Science Process Skills and

Mathematical Applications
Students will:

Explain that scientists
are men and women of
many cultures who often
work together to solve
scientific and
technological problems.

Students will:

Journal entries from the perspective of
a scientist who worked on the genome
or on another scientific discovery.

Using a Web Quest, students research
individual scientist’s contributions.
Include those who are from different
countries.

CT II: Integrate how the use of
technology should promote the
Common good.

Exhibit Curiosity
Communicate
Collect, Record,

Organize data

Describe how people
from different cultures
have made and continue
to make contributions to
science and technology.

Create a storyboard of the
development of instruments that
measure time.

Students, in cooperative groups, are
assigned a specific century to research
the creation of instruments that measure
time e.g., sundial, water clocks, hour
glass, watches with glass, digital etc.

Historical Perspectives
Describe the impact of
major events and people
in the history of science
and technology, in
conjunction with other
world events.

Write obituary for Alfred E. Nobel
include his contribution to world
events through his Nobel Peace Prize
initiative.

Present other findings using a
PowerPoint presentation.

Students, in cooperative groups, are
assigned topics to research e.g., Nobel
Peace Prize, Recipients of Peace Prize,
Timeline of Weapons of War, Life of
A.E. Nobel etc.

CT VI: Inventors/inventions should
benefit humankind.

Question
Communicate
Exhibit Curiosity
Communicate
Collect, Record,

Organize data

5.2 Science and Society
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Standard 5.4  (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Science and Technological

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast
science with technology.

Students will:

Design a display/bulletin board that
illustrates similarities and differences
between science and technology.

Students research and determine
definitions for science and
technology.

Identify evidence
Collect, Record,

Organize, Analyze
data

Draw conclusions
Communicate

Nature of Technological
Analyze a product or
system to determine the
problem it was designed to
solve, the design
constraints, trade-offs and
risks involved in using the
product or system.

Using PowerPoint presentations or
other media, communicate findings to
a community organization e.g., Rotary
Club, Elks.

In cooperative groups, research the
development of the automobile.  Each
group is assigned a topic e.g.,
improvements in design, trade-off,
risks, impact on society. (Integrate
Mathematics Curriculum Guidelines)

CT II, VII Discuss beneficial and
adverse affects of technological
advancements on human kind and
God’s creation.

Identify evidence
Collect, Record,

Organize, Analyze
data

Draw conclusions
Communicate

Technological Design
Define feedback, loops
and control systems.

Recognize how feedback
loops are used to control
systems.

Design and demonstrate how a
function table works.

Teacher explains how a function
table works and gives students
examples to demonstrate input,
output and feedback loops.  Relate to
computer loops.

Express quantities
Perform computations
Use tables
Evaluate data

5.4 Nature and Process of Technology
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Standard 5.5  (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy, and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that complex
multicelluar organisms,
including humans, are
composed of and defined by
the interactions of the
following:

cells
tissues
organs
organ systems
organisms

Students will:

Construct a concept map that
includes important ideas and terms
related to levels of organization.

Create a bulletin board that depicts
the levels of organization and their
relationships.

Describe, draw and label cells.

Use micro-viewers and
photomicrographs of various cells
and tissues to observe, describe, and
draw each level of organization.

Collect pictures of organs and organ
systems.

Using drawings and pictures from
strategies described above, explain
the relationship among the four
levels.

Use compound microscope and hand
lens to observe plant and animal
cells.

Observe
Identify evidence
Hypothesize
Collect, Organize,

Record, Analyze,
Evaluate
data

Communicate

5.5 Characteristics of Life
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5.5 Standard 5.5 (Cont’d)

Diversity and Biological Evolution

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast kinds
of organisms using their
internal and external
characteristics.

Students will:

From a list of various organisms, sort
into the kingdom and phylum to
which each belongs and explain the
grouping strategy.

Design a Venn Diagram to compare
and contrast two given organisms
with respect to internal and external
characteristics.

Collect magazine photographs of
organisms. Sort into related groups
and explain grouping strategy.

Collect various flowers, sort into
related groups by internal and
external characteristics.

Sort flowers according to internal
traits.

Investigate internal structures of
varied organisms.

Compare and contrast one animal
and one plant organisms with
respect to internal and external
characteristics.

CT I: Include in a discussion that
God created all things and human
life is a precious gift.

Observe
Hypothesize
Collect, Record,

Organize, Analyze
data

Infer
Model
Compare and Contrast
Communicate
Construct graphs

5.5 Characteristics of Life
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5.5 Standard 5.5 (Cont’d)

Reproduction and Heredity

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe the process of
sorting and recombining of
genetic material in humans
and in other species.

Students will:

In cooperative groups construct a 3-D
model to explain the process of
mitosis or meiosis.

From varied resources, research and
explain the process of mitosis in cell
division.

Using cutouts of chromosome pair,
describe the events in each phase of
mitosis. Observe mitosis under a
microscope.

Observe
Collect, Record,

Organize, Analyze
data

Measure
Infer
Model

Construct a diagram of each phase of
meiosis and describe the events in
each. Identify one trait on the
chromosomes and follow it through
each phase.

From varied resources research and
explain the process of meiosis in
gametes.

Design a chart that compares and
contrasts mitosis and meiosis.

5.5 Characteristics of Life
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Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how all matter is
composed of atoms that may join
together to form molecules.

Students will:

Use styrofoam balls to build a
model of common molecules then
explain their model to younger or
upper grade students.

Explain chemical compositions
of molecules and chemical
equations and provide students
with directions to build models
using, styrofoam balls and
toothpicks.

CT VII: Include an
appreciation of the structure
and order of chemical processes
in relation to God’s gift of
creation.

Organize data
Communicate
Demonstrate
Conduct science

activities

Explain properties of elements. In pairs create posters that include
elements of a specific group
illustrating their symbols,
properties, dot diagrams of valence
levels and pictures of the elements.
Give an oral presentation to the
class that explains their poster.

Students are provided a periodic
table and teacher explains that
elements are grouped by main
properties e.g., metal and
nonmetal. Lead a discussion that
guides students to discover how
elements are arranged in the
periodic table.

Practice safety
Collect, Record,

Organize data
Draw conclusions

5.6 Chemistry
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Standard 5.6 (Cont’d)

Chemical Reactions

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Show how substances can
chemically react with each other
to form new substances having
properties different from those of
the original substances.

Show that in most chemical
reactions, energy is transferred
into or out of a system.

Students will:

Write a lab report, and give an oral
presentation of their observations
and results to a group e.g., senior
citizens, class mates.

Students are divided into
collaborative groups.  Each
group is provided with one of the
following pairs: baking soda and
vinegar, cornstarch and water,
paper and matches, or steel wool
and water.  Combine materials,
observe reactions and compare
results.

Organize, Collect,
Record, Analyze data

Demonstrate
Conduct science

activities
Draw conclusions
Practice safety
Communicate

Illustrate how atoms are
rearranged when substances react
and that the total number of atoms
remains the same as the original
substances.

Correctly complete a worksheet
balancing chemical equations.

Teacher demonstrates how to
balance chemical equations and
students are provided with
various examples.

Perform computations

5.6 Chemistry
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Standard 5.7 (Physical Science – Physics) All students will gain an understanding of natural laws as they apply to motion,
forces and

energy transformations.

Motion and Forces

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Cite examples of a
reference point e.g.,
equator as 00 latitude, 00

Celsius as freezing point of
H2O.

Explain how an object is in
motion and how motion is
related to a reference point.

Investigate, measure, and
describe what happens to
the motion, speed, velocity
and acceleration of moving
objects.

Students will:

List other examples of reference
points.

Produce a table in a lab report
according to teacher
specifications.

Teacher introduces concept of
reference points, e.g., equator as 00

latitude, 00  Celsius as freezing
point of H2O.

Set up ramps of different heights to
test marbles and toy cars traveling
down the ramp. Students record,
measure, calculate, graph, analyze,
and communicate data results
obtained from different ramp
heights and runways affect on
marbles and toy car’s:

reference point
motion
speed
velocity
acceleration

Identify the factors that
determine the friction force
between two surfaces.

In cooperative groups demonstrate
and explain their experiment and
results to the class.

Set up ramps with runways of
different materials to investigate
their friction force on a toy car’s
speed and acceleration.

Practice safety
Exhibit curiosity
Predict
Establish controlled
 conditions
Select and use measuring
 instruments
Experiment
Observe
Identify evidence
Collect, Record, Organize,

Analyze data
Exhibit honesty
Record measured

quantities
Perform computations
Construct tables & graphs
Identify patterns

5.7 Physics
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Motion and Forces (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

State the Law of Universal
Gravitation and describe
the effects gravity and air
resistance have on objects
in free fall

Students will:

Design and build different paper
airplanes and test the path, speed,
distance and gliding time of each
design.

Communicate findings using
tables and graphs.

Construct identical paper airplanes
to test and compare throwing forces
and techniques.

Practice safety
Exhibit curiosity
Predict
Establish controlled
  conditions
Select and use measuring
  instruments
Experiment
Observe
Identify evidence
Collect, Organize, Record,

Analyze data
Exhibit honesty
Record measured
quantities
Perform computations

Construct tables and
graphs

Identify patterns

5.7 Physics
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5.7 Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that the Sun is
the major source of the
Earth’s energy.

Students will:

Create a graphic organizer using
pictures collected to illustrate the
flow of energy from the sun to
living and non-living things.

Students collect pictures of
different energy sources used on the
Earth that have the Sun as their
source.

Organize, Collect, Record,
Analyze data

Describe the various forms
of energy such as heat,
light, chemical and solar.

Present their blueprints and
designs to the class; then each
group defends their choice
providing reasons why theirs is the
best location.

In cooperative groups students
select the best location around the
school grounds to establish a
proposed garden.
-Draw a blue print of the school and
its grounds.
-Design the layout of the garden.

Question
Identify evidence
Measure
Perform computations
Question
Solve problems
Communicate findings

Describe the various forms
of energy such as heat,
light, sound, chemical,
mechanical, nuclear, solar
and electrical.

Use the pictures collected to create
a chart that classifies energy in
various forms.

Students observe, then collect or
take pictures of every day objects
that produced energy in the form
of:
        Heat                 Light
        Sound              Chemical
        Mechanical      Nuclear
        Solar                Electrical

Observe
Collect, Record, Organize,

Analyze data

Describe light as the visible
part of the spectrum.

Illustrate the colors of the rainbow
and explain how they are
produced.

Observe
Collect, Record, Organize,

Analyze data

Communicate

Differentiate between
luminous and illuminated
objects.

Create a chart listing every day
examples of luminous and
illuminated objects.

Teacher demonstrates luminous and
illuminated objects.

5.7 Physics
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Energy Transformations (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how light energy
is refracted as it interacts
with different liquids.

Students will:

Create a table that records the rate
of the refractive ability of each
liquid include illustrations and
explain to classmates their
observations.

In cooperative groups, students place a
pencil into a glass container filled with
water to demonstrate refraction of light.
Next, investigate liquids of different
viscosities to test their refractive
abilities.

Collect, Organize,
Record, Analyze data

Describe how light energy
is reflected as it interacts
with different matter.

Successfully complete a functional
periscope.

Provide a presentation to students
in a lower grade about periscopes.
Include blue prints of their
periscope design with labeled parts
and explain how it works.

Students, with teacher assistance,
demonstrate the use of mirrors to
reflect light and images back to the
observer.  Then they build a periscope
with teacher provided directions and
materials.

Communicate

Describe how light energy
is absorbed as it interacts
with different matter.

Create different colors by mixing
various paint pigments that will
absorb the undesired colors and
reflect the desired colors.

Explain how paper reflects color by
absorbing every color in the spectrum
except for the desired color. Students
are supplied with directions and
materials for the assessment activity.

5.7 Physics
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Atmosphere and Water

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe how weather
systems are represented on
weather maps.

Students will:

In cooperative groups observe and
maintain daily records of weather
conditions in measurable quantities
e.g., temperature, wind direction and
speed, and the amounts of
precipitation.

Create a daily weather forecast for
their school, using student created
weather maps and symbols.

Students create weather maps using
teacher provided weather prediction
instruments.

Exhibit curiosity
Predict
Identify evidence
Express quantities

select and use
measuring
instruments

Record measured
quantities

Collect, Record,
Organize, Analyze
data

Communicate
Perform computations

5.8 Earth Science

Standard 5.8  (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the earth.
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Processes that Shape the Earth

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Define erosion.

Analyze how Earth’s
landforms and materials are
created through constructive
and destructive processes
e.g.,

weathering
water erosion
river systems
ocean waves
wind
glaciers and ice
earthquakes

      volcanic eruptions
      landslides

Students will:

In cooperative groups create a diorama
or model that shows one of the
processes defined.

Teacher provides sources and
shows pictures of destructive and
constructive processes shaping the
Earth and leads a class discussion
to clarify differences.

Identify problem
Question
Predict
Establish controlled

conditions
Conduct science

activities
Collect, Record,

Organize, Analyze
data

Draw conclusions
Communicate

5.8 Earth Science
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How We Study the Earth

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Utilize data gathered from
emerging technologies e.g.,
Global Positioning System
(GPS) and Geographic
Information System (GIS)
to create representations and
describe processes of change
on the Earth’s surface.

Students will:

Use satellite imagery to describe what
they see on website.

Provide students with access to
computers for websites regarding
(GPS) (GIS) and discusses their
uses.

Question
Predict
Identify evidence
Collect, Record,

Organize, Analyze
data

Use computers and the National
Geographic sites GIS and/or GPS to
explain how present technologies
represent and describe the processes of
change in the Earth’s surface.

Explain in a written report how these
technologies impact scientists’ study
of the Earth.

Draw conclusions
Communicate

5.8 Earth Science
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Investigate the impact of
catastrophic e.g.., forest fires,
floods and hurricanes on
environment of New Jersey.

Students will:

Write a news article about
information gathered and submit it to
local newspaper for publication.

Students interview or invite
government official to present
information about impact of
catastrophic events on the
environment of New Jersey.

CT III: Encourage responsibility to
participate in local community for
the common good.

Exhibit curiosity
Identify evidence

Collect, Record,
Organize, Analyze
data

Communicate

Human Interactions and Impact
Compare and contrast
practices that affect the use
and management of natural
resources.

Using graphic organizers, present
their findings to students in a lower
grade or write a resume applying for
a management position at a natural
resource facility and include a
management proposal.

Students, in cooperative groups, are
assigned one of New Jersey’s
natural resources e.g., beaches,
rivers, ocean waters, farmland, water
sheds, pinelands, air etc.  They
research practices that affect their
use e.g., garbage disposal, sewage
chemical pollution, urban sprawl
diminishment of recreational
use/access.

CT II, VI: Right and responsibility
to participate in the community and
to care of God’s creation.

Identify evidence
Collect, Record,

Organize, Analyze
data

Solve problems
Use tables and graphs
Draw conclusions
Communicate

5.10 Environmental Studies



Grade 8 Page 1 of 16

Standard 5.2 (Science and Society) All students will develop an understanding of how people of various cultures have
contributed to the advancement of science and technology, and how major discoveries and events have advanced
science and technology.

Cultural Contributions
Core Content Assessment Suggested Strategies Science Process Skills and

Mathematical Applications
Students will:

Recognize that scientific
theories:

Develop over time
Depend on the

contributions of
many people

Reflect the social and
political climate of
their time

Students will:

Write newspaper articles from the
perspective of various nations or
decades regarding the exploration of
space.

Students choose from a teacher created
list of topics to research e.g., rocket
development, spacecraft, Russia and
United States space race/collaboration,
inventors and astronauts.

CT, II: Integrate how the use of
technology should promote the
common good.

Exhibit curiosity
Question
Identify evidence
Collect, Organize

Record, Analyze
data

Communicate

Historical Perspectives
Describe the
development and
exponential growth of
scientific knowledge and
technological
innovations.

Analyze and describe
the cause and effect
between
science/technology and
society.

Construct a timeline depicting the
history and development of scientific
instruments.

In cooperative groups, conduct a panel
discussion about the relationship
between society and a scientific
discovery or technological invention.

In pairs, choose and research the history
and development of one scientific
instrument from a teacher created list
e.g., calculator, computer, telescope,
microscope, sextant, compass, medical
diagnostic technology, camera, medical
instruments etc.

After students read Command the
Morning by Pearl S. Buck, teacher leads
a class discussion about the use of the
Atomic Bomb.

CT, VI: Inventors/inventions should
benefit humankind.

Collaborate
Exhibit curiosity
Question
Identify evidence
Collect, Organize

Record, Analyze
data

Communicate

5.2 Science and Society
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Standard 5.4 (Nature and Process of Technology) All students will understand the interrelationships between science and
technology and develop a conceptual understanding of the nature and process of technology.

Science and Technology

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Compare and contrast
science with technology
illustrating similarities and
differences between these
two human endeavors.

Students will:

Prepare a PowerPoint presentation of
the scientific and technological
aspects of controlling diabetes.

Review relationships between science
and technology.  Explore how
diabetes is controlled through
medication and diet.  Identify the
scientific and technological aspects of
the problem.

Invite a pharmaceutical company
representative to visit and explain
research, development and
production of medication for
diabetics.

CT, I: Use of technology to enhance
or threaten life.

Exhibit curiosity
Identifying problems
Question
Identify evidence
Collect, Organize

Record, Analyze
data

Draw conclusions
Communicate
Use tools/technologies

Nature of Technology
Analyze how a product or
system will solve a
problem; include design
constraints, trade-offs and
risks involved in using it.

Predict how the product or
system might fail or be
improved.

Invent a product or system that will
solve a problem and write an
explanation of its design constraints,
tradeoffs and risks involved in using
it.

Discuss possible improvements to
their invention if it fails.

Students bring in articles from
newspapers, medical journals and
magazines that are about the history
of inventions.

CT, VI: Inventions should benefit
human kind.

Exhibit curiosity
Identifying problems
Question
Identify evidence
Predict
Collect, Organize

Record, Analyze
data

Draw conclusions
Communicate

5.4 Nature and Process of Technology
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Standard 5.5 (Characteristics of Life) All students will gain an understanding of structure, characteristics and basic needs of
organisms and will investigate the diversity of Life.

Matter, Energy and Organization in Living Systems

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how the products of
respiration and
photosynthesis are recycled.

Students will:

Using AV, create and present
research findings on the chemical
pathways of photosynthesis and
respiration.

Or

Using technology, develop a chart
to show the relationship between
photosynthesis and respiration.

Present findings to the class.

Using varied resources, research the
chemical pathways of reactants and
products of photosynthesis in plants
and respiration in plants and animals.

Students brainstorm possible
experiments that would demonstrate a
plant’s use of C02 during
photosynthesis. Choose one idea and
create the experiment.

Practice safety
Identify problems
Exhibit curiosity
Question
Predict
Establish controlled

conditions

Observe, Collect,
Organize, Record,

Analyze data
Communicate
Use tools/technology
Use tables and graphs
Construct graphs

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Diversity and Biological Evolution
Students will:

Discuss how the changing
environmental conditions can
result in evolution or
extinction of a species.

Students will:

Using research information obtained,
write a persuasive essay (pro or con)
on the effects of environmental
changes on organisms.

Create a PowerPoint presentation
illustrating their research, findings
and conclusions.

Students using various resources,
research the results of an ecological
study conducted in a specific
environment (wooded area, marsh,
pond etc.) on a specific organism
(tad poles, flowering cacti, cattails
etc.) Prepare a chart or graph that
illustrates the important findings of
the study.

Relate findings of study to the
effect of environmental changes on
organisms.

Identify and solve
problems

Observe
Collect, Organize,

Record, Analyze
data

Draw conclusions
Use and interpret

tables and graphs
Construct graph
Communicate
Use tools/technologies
Collaborate

Recognize that individual
organisms with certain traits
are more likely to survive
and have offspring.

Complete a lab report on the
controlled experiment investigating
effects of various factors on growth
of plants.

Create a chart of plants that grow
under ideal conditions

In cooperative groups, students
design controlled experiments that
investigate effects of light,
temperature, moisture, soil type, pH
on growth of seeds from plants with
different growing requirements.

CT, I: Discuss Catholic teachings
and evolution; refer to Catechism
of the Catholic Church #283, 284,
285.

5.5 Characteristics of Life
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Standard 5.5 (Cont’d)

Reproduction and Heredity
Students will:

Describe how the sorting and
recombining of genetic
material results in the
potential for variation among
offspring of humans and
other species.

Students will:

Design a review chart comparing
mitosis/meiosis.

Prepare a report on the inheritance of
a family trait. Include:  events of
meiosis, diagrams and conclusions.

Students’ recall previously learned
information on mitosis and meiosis;
how traits are passed on.  Using a
Venn Diagram, compare and
contrast the two processes.

Using Punnett Square and Pedigree
Charts, explain how a family trait
e.g., eye color, tongue rolling is
passed on.

Determine the ratio of each gene
combination.

Using a computer-generated chart,
explain how recombination of DNA
may occur.

Question
Predict
Collect, Organize,

Record, Analyze
data

Construct graphs
Use and interpret

graphs
Express quantities
Estimate
Identify evidence
Use tools/technology

5.5 Characteristics of Life
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Standard 5.6  (Physical Science - Chemistry)  All students will gain an understanding of the structure and behavior of matter.

Structure and Properties of Matter

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize that the state of matter
is determined by the arrangement
and motion of atoms and
molecules and that the motion of
these particles is related to the
energy of the system.

Students will:

Use information found on the
Internet to create a PowerPoint
presentation that illustrates the
concept and show it during a home
school association meeting.

Students using a Web Quest
research how the motion of
atoms determines the state of
matter. See:

http://www.chem4kids.com/files
/matter _changes.html

CT VII Appreciation of the
structure and properties of
matter in relation to God’s
creation.

Collect, Organize,
Record, Analyze data

Conduct science
activities

Draw conclusions
Communicate
Use tools/technologies

Recognize, demonstrate, and
observe that mixtures often can
be separated into the original
substances using one or more of
their characteristic physical
properties.

Write an informative essay for
younger students that explains the
activity and provides step-by-step
directions.

Students are given a super
saturated solution of salt and
water and observe how salt
crystals are formed after the
water evaporates; or mix marbles
and sand; grains of rice and salt
or beans and cereal then separate
them.

5.6 Chemistry
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Standard 5.6 (Cont’d)

Chemical Reactions

Core Content Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Demonstrate and explain that
regardless of how substances
within a simple closed system
interact the total mass of the
system remains the same.

Students will:

Write a lab report using the
Scientific Method Format.

Students measure mass of
individual ingredients and
combine into a bottle. Measure
the mass of the bottle with
product and determine mass of
the product.

Practice safety
Observe
Identify problem
Exhibit curiosity
Predict
Identify evidence
Measure select and use
measuring instruments
Experiment
Collect, Organize,

Record, Evaluate data
Draw conclusions
Conduct science

activities

5.6 Chemistry
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Standard 5.7  (Physical Science – Physics) All students will gain an understanding of natural laws as they apply to motion,
forces and energy transformations.

Motion and Force

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Use quantitative data to show
more than one force acting on an
object at the same time
reinforcing or canceling each
other producing a net force
(unbalanced force) that will
change speed and/or direction.

Students will:

Use their balance scale to measure
the amount of mass needed to
create a net force of zero thus
balancing the scale.

Teacher leads a class discussion
before and after students play a
tug of war game in order to
demonstrate balanced and
unbalanced forces.

Students identify force design,
and build a balance scale
apparatus that will accurately
measure the mass of various
objects.

Practice safety
Identify problem
Predict
Estimate
Record measured

quantities
Observe
Identify evidence
Collect, Organize,

Record, Analyze data
Perform computations
Analyze, Evaluate data
Orders of magnitude
Draw conclusions
Communicate

5.7 Physics
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Motion and Force (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
MathematicalApplications

Students will:

Identify and describe simple
machines:

Levers
Pulleys
Screws
Wheels and Axle
Inclined Planes

Students will:

Set up a chart to arrange pictures
of each simple machine tested
according to the order of least
efficient to most efficient.

Communicate findings about the
ramps using the Scientific Method
Format.

Students bring to class pictures
of everyday objects that use
simple machines then correlate
parts of the human body to the
simple machines

Test two ramps of different
lengths to determine which one
requires less work to pull objects
up a ramp.

Use quantitative data to
calculate work, mechanical
advantage, and efficiency of
simple machines

Calculate the mechanical
advantage and efficiency of levers,
pulleys, and inclined planes then
use charts to communicate their
findings.

Use a meter stick to find the
amount of force (weights)
needed to balance an object on
the opposite side.  Repeat above
by changing the fulcrum to
various positions under the
meter sticks e.g., 20 cm, 30 cm,
40 cm, 50 cm etc.

Compare fixed and movable
pulleys and their ability to lift
objects of various weights.

Identify problem
Predict
Estimate
Record measured
 quantities
Observe
Identify evidence
Collect, Organize,

Record, Analyze data
Perform computations
Evaluate data
Order by magnitude
Draw conclusions
Communicate findings
Construct graphs
Use tables and graphs

5.7 Physics
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Energy Transformation

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe the relationship between
work and energy.

Students will:

Demonstrate applied energy
(force) that is or is not doing work.

Students move light and heavy
objects e.g., chair vs. wall.

Practice safety

Trace all forms of energy such as
infrared, ultraviolet radiation
and visible light to the Sun.

Keep accurate records, sketches
and explanations of their
observations.

Record the temperature
produced by infrared radiation
given off by the Sun.

Observe the effect of the Sun’s
ultraviolet radiation has on the
brightness of color on
construction paper when
exposed to the Sun.

Use a prism to separate visible
light from the Sun.

CT, VII: Appreciation of
structure and properties of
matter in relation to God’s
creation.

Use measuring
instruments

Record measured
quantities

Predict
Establish controlled

conditions
Experiment
Observe
Identify evidence
Collect, Record,
Organize

data
Construct tables
Construct graphs
Analyze data
Draw conclusions
Communicate

5.7 Physics
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Energy Transformation (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Recognize heat as a form of
energy that moves from warmer
objects to cooler objects.

Demonstrate the movement of
heat through materials and across
space by radiation, conduction
and convection.

Students will:

Create a table to record detailed
changes throughout the test and
record the time when they made
each observation.

Share with classmates which pots
conduct heat most efficiently.

Given various types of metal
wires, students predict which
will conduct heat best. They test
the conductivity of heat by
placing equal amounts of wax on
the different wires (of same
length and thickness) then using
one source, heat all wires at the
same time.  Observe which wire
conducts heat the fastest causing
the wax to melt and drop.
Record the time.

Students list types of metal pots
used in their homes and based on
the results above identify which
will conduct heat most
efficiently.

Practice safety
Use measuring

instruments
Record measured

quantities
Predict
Establish controlled

conditions
Experiment
Observe
Identify evidence
Collect, Record,

Organize, Analyze
data

Draw conclusions
Communicate
Construct graphs
Use graphs and tables

5.7 Physics
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Energy Transformation (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will: Students will:

After successfully cooking the egg
create a graph illustrating the rise
in temperature of the water as it
cooked the egg.  Communicate
findings in a lab report.

Students draw a diagram of a
green house showing conduction,
convection and radiant heat in use
as active and passive solar heating
systems.

Students test radiant energy by
building a solar oven that will
trap the sun’s visible light to heat
water enough to cook an egg.
Maintain and record accurate
temperature readings every 5
minutes as the water heats up to
cook the egg.

Students create a KWL graphic
organizer about green house
effects.

CT, VI, VII: Include in a class
discussion care for God’s
creation, the effects of air
pollution on the common good
and global warming.

Practice safety
Use measuring

instruments
Record measured

quantities
Predict
Establish controlled

conditions
Experiment
Observe
Identify evidence
Collect, Record,
Organize

data
Construct tables
Analyze data
Draw conclusions
Construct graphs
Communicate
Use tables and graphs

5.7 Physics
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Energy Transformation (Cont’d)

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Trace energy transformations
from one form to another e.g.,
solarlightheat
chemicals mechanical
electrical sound

Students will:

Identify and collect pictures of
appliances around the home and
school that convert energy from
one form into another.

Write an informational essay that
explains how the energy is
converted and used to benefit
society.

Teacher guides students in
understanding energy
transformation by examples e.g.,

Automobile:  ignition key 
motor cranks engine
sparkplugs  gasoline and air
is mixed  car moves

Green Plants:  solar energy 
chemical energy
(photosynthesis, respiration) 
mechanical energy (ability to
move)

Animals: solar energy (plant
food), chemical energy
(digestion), mechanical energy
(ingestion, peristalsis); electrical
energy (brain waves synapses);
heat energy (constant body
temperature)

CT: III, VI Concern for the
common good and energy
consumption affects on the
poorer nations.

Use measuring
instruments

Record measured
quantities

Predict
Establish controlled

conditions
Experiment
Observe
Identify evidence
Collect, Record,
Organize

Data
Use tables and graphs
Construct tables
Analyze data
Draw conclusions
Communicate findings
Construct graphs

5.7 Physics
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Atmosphere and Water

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Describe conditions in the
atmosphere that lead to weather
systems e.g., high and low fronts,
warm and cold fronts, high and
low pressure systems.

Students will:

Write a lab report based on
observing the lab demonstration.

Students observe experiments
demonstrating, how fronts are
formed.

CT, VII: Care for God’s
creation.

Exhibit curiosity
Predict
Identify evidence
Express quantities

Select use measuring
instruments

Record measured
quantities

Perform computations
Observe
Collect Organize,

Record, Analyze
data

Draw conclusions
Communicate

5.8  Earth Science

Standard 5.8 (Earth Science) All students will gain an understanding of the structure, dynamics, and geophysical systems of
the Earth.
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Standard 5. 8 (Cont’d)

 Processes that Shape the Earth

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Explain how technology,
designed to investigate
features of the Earth’s
surface, impacts how
scientists study the Earth.

Students will:

Research, prepare and write a report
explaining how technologies simplify
the way scientists study the Earth and
its changes.

Students are provided
guidelines/template, timeline of
requirements and rubrics for
research report and given access to
resources.

Question
Exhibit open-

mindedness
Collect, Organize,

Record, Evaluate
data

Communicate
Use tools/technologies

5.8 Earth Science
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Standard 5.10  (Environmental Studies) All students will develop an understanding of the environment as a system of
interdependent components affected by Human activity and natural phenomena.

Natural Systems and Interactions

Outcomes Assessment Suggested Strategies
Science Process Skills and
Mathematical Applications

Students will:

Investigate the impact of
catastrophic events e.g.,
forest fires, floods and
hurricanes an ecosystem in
New Jersey and other states.

Students will:

Using audio visuals, present their
findings to community organizations
e.g., Rotary, Elks, Kiwanis etc.

Students in cooperative groups are
assigned one of the catastrophic
occurrences.  Using a web quest and
other local resources research the
impact on New Jersey’s
environment and suggest possible
solutions to avoid or diminish its
impact.

CT, III: Encourage responsibility
to participate in the local
community for the common good.

Identify evidence
Collect, Organize,

Record, Evaluate,
data

Solve problems
Draw conclusions
Communicate
Use tools/technologies

Human Interactions and Impact
Compare and contrast
practices that affect the use
and management of natural
resources and analyze the
ethical issues associated with
industries e.g., farming,
fishing, energy production
etc.

Debate ethical issues associated with
industrial use and management of
natural resources.

In teams, students research the use
and management of natural
resources and interview government,
business, industrial and
environmental advocacy personnel
about the ethical issues involved.

Challenge students to connect each
one of the Catholic Teachings to
these ethical issues

Identify evidence
Collect, Organize,

Record, Evaluate
data

Solve problems
Use tools/technologies
Draw conclusions
Communicate
Collaborate

5.10 Environmental Studies
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Graphic Organizer

KWLH

The K-W-L-H teaching technique is a good method to help
students activate prior knowledge. They can create additional
graphic organizers or they can use it to review and write about
what they have learned.  This is a group instructional activity
developed by Donna Ogle (1986) that serves as a model for
active thinking during reading.

K Stands for helping students recall what they KNOW
about the subject.

W Stands for helping students determine what they WANT
to learn.

L Stands for helping students identify what they LEARN
as they read.

H Stands for HOW we can learn more (other sources where
additional information on the topic can be found).

Interaction Outline

Interaction Outline is used to show the nature of an interaction
between persons or groups, such as the interaction between
Scientists and Doctors.

Key frame questions: Who are the persons or groups? What
were their goals? Did they conflict or cooperate? What was the
outcome for each person or group?

What We
Know

What We
Want to
Find Out

What We
Learned

How Can
We Learn

More



TS - 2

Clustering
Clustering is a nonlinear activity that generates ideas, images
and feelings around a stimulus word. As students cluster, their
thoughts tumble out, enlarging their word bank for writing and
often enabling them to see patterns in their ideas. Clustering
may be a class or an individual activity.

Compare/Contrast
Compare/Contrast is used to show similarities and differences.

Key frame questions:  What is being compared? How are they
similar? How are they different?

Name 1 Name 2
Attribute 1

Attribute 2

Attribute 3

Chain of Events
Chain of Events is used to describe the stages of an event, the
actions of characters or the steps in a procedure.

Key questions:  What is the first step in the procedure or
initiating event?  What are the next stages or steps?  How does
one event lead to one another?  What is the final outcome?

Beginning

Continuum Scale/Time Line
Continuum is used for time lines showing historical events,
ages (grade levels in school), degrees of something (weight),
shades of meaning, or rating scales (achievement in school).

Key frame questions:  What is being scaled? What are the end
points or extremes?

First Event

Second Event

Final Event
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Cycle

A depiction of a Cycle attempts to show how a series of events
interacts to produce a set of results again and again, such as the
life cycle of a bean plant or a frog.

Key frame questions: What are the main events in the cycle?
How do they interact and return to the beginning again?

Fishbone Mapping

A Fishbone Map is used to show the causal interaction of a
complex event (an election, a nuclear explosion) or complex
phenomenon (air pollution, environmental impact).

Key frame questions:  What are the factors that cause X?  How
do they interrelate?  Are the factors that cause X the same as
those that cause X to persist?

Storyboard

A storyboard is a graphic, sequential depiction of a narrative
e.g., scientists biography, invention development, medical
discovery.  Students recall major events then illustrate each in
the squares provided.

1

2

3

4



TS - 4

Problem/Solution

Problem/Solution requires students to identify a problem and
consider multiple solutions and possible results.

Who
Problem What

Why

Solutions

End Results

Used to represent a problem, attempted solutions, and results
(ex. river pollution).

Key frame questions:  What was the problem?  Who had the
problem?  Why was it a problem?  What attempts were made to
solve the problem?  Did those attempts succeed?

Ranking Ladder
The purpose of using a Ranking Ladder is to help students rank
orders.  Ladders are used to rate, evaluate, weigh, or judge in
order of importance, value or size.  The thinking skill used is
evaluation.

Network Tree

Used to show causal information (causes of pollution, cancer),
a hierarchy (types of insects), or branching procedures (the
circulatory system).

Key frame questions:  What is the super ordinate category?
What are the subordinate categories?  How are they related?
How many levels are there?

Information Chart/ 5 Ws
The information chart helps to teach students how to ask
questions that gather information.  It also helps teachers teach
students how to summarize information with precision.

Who What Where When Why
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Prior Knowledge Topic Survey
Anticipation/Reaction Guide

An Anticipation/Reaction Guide is used to assess a class's
knowledge before they begin a lesson.
Students respond to each statement twice: once before the
lesson and again after reading it.

• Write A if you agree with the statement
• Write B if you disagree with the statement

Response
Before
Lesson

TOPIC: Dinosaurs Response
After
Lesson

Dinosaurs are the most
successful group of land
animals ever to roam the
Earth.
Paleontology is the study of
fossils.
Human beings belong to the
Zenozoic Era.
Most dinosaurs have Greek
names.
Some dinosaurs are named
for places in which their
fossilized remains were
found.
Dinosaurs ruled our planet
for over 150 million years.
Dinosaurs had small brains

Venn Diagram

The Venn Diagram is made up of two or more overlapping
circles.  It is often used in mathematics to show relationships
between sets.  In language arts instruction, Venn Diagrams are
useful for examining similarities and differences in between
animals and plants or meiosis and mitosis.

It is frequently used as a prewriting activity to enable students
to organize thoughts or textual quotations prior to writing a
compare/contrast essay. This activity enables students to
organize similarities and differences visually.

A BC
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Prediction Tree

The purpose of the Prediction Tree is to help students to make
predictions and to infer.

Agree Disagree Chart

The Agree/Disagree Chart is used to help students organize
data to support a position for or against an idea.  Thinking
skills are evaluating and analyzing.

Agree Disagree

Pie Chart

The Pie Chart is used to help students estimate the relationship
of parts to the whole.  This organizer can be used to break an
idea or object into its parts, to see how a part relates to the
whole.

Sequence Chart

The purpose of the Sequence Chart is to help students sequence
a series of actions or tasks chronologically.
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Flow Chart

A Flow Chart is a diagram that represents a sequence of events
or describes a process.

It requires students to determine each step involved in
completing a process, and it is a diagram of a process that
makes it easier to visualize.

The following are basic flow chart symbols:

• Rectangle—shows some action that is taken

• Oval—the start and end boxes

• Diamond—decision or question boxes

• Arrows—used to direct flow through the chart

Next is a sample of purchasing a drink from a vending
machine.

End

What
kind of drink

of you
want?

Do
you have
enough
money?

EndYes

Start

What
kind of drink

do you
want?

Press button to
make your
selection

Collect change

Press button to
make your
selection

Collect drink

Insert
Coins

Yes

Do
you have
correct
change?

No Insert
cash
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Integrating Children’s Literature and Science Bibliography
(Listed according to science content)

Books listed are suggestions taken from Science Books & Films, from Science Fare, by Wendy Saul and Alan Newman, from New
York Times Parent’s Guide to the Best Books For Children, compiled by Phyllis Marcuccio during National Science Teachers
Association and from Lori Lauver, Director of Education, Whitaker Center for Science and Arts Harrisburg, PA, Distributed at 2005
NCEA Convention.

Anatomy
Non-Fiction Selections

Allison, Linda (1976). Blood & guts: A working guide to
your own insides. Boston: Little, Brown & Company.

Balestrino, Philip (1989). The skeleton inside of you.
revised edition. New York: Crowell.

Smith, Kathie Bilingslea, & Crenson, Victoria (1987,
1988). Hearing, seeing, smelling, tasting, thinking, and
touching. Mahwah, NJ: roll Question Book,

Animal and Wildlife
Non-Fiction Selections

Arnold, Caroline (1982). Animals that migrate.
Minneapolis: Carolrhoda.

Arnold, Caroline (1988). Penguin. New York: Morrow
Junior Books.

Coldrey, Jennifer (1987). Discovering flowering plants.
New York: Bookwright.

Lerner, Carol (1987). A forest year. New York: Morrow
Junior Books.

Powzyk, Joyce (1988). Tracking wild chimpanzees. New
York: Lothrop, Lee & Shephard.

Pringle, Laurence (1977). The hidden world: Life under a rock.
New York: Macmillan.

Scott, Jack Denton (1976, 1978). Discovering the American
stork, and discovering the mysterious egret. New York:
Harcourt, Brace Jovanovich.

Spencer, Guy J. (1988). A living desert. Mahwah, NJ: A
Troll Question Book.

Animal and Wildlife
Fiction Selections

Cutchins, Judy, & Johnston, Ginny (1989). Scoots the bog
turtle. New York: Atheneum.

Law, Felicia (1985). Darwin and the voyage of the beagle.
Bergenfield, NJ: Andre Deutsch.
 A fictionalized account of the voyage to Galapagos
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Animal and Wildlife (Cont’d)
Fiction Selections (Cont’d)

McClung, Robert (1988). Lili: A giant panda of Sichuan.
New York: Morrow Junior Books.

McClung, Robert (1988). Major: The story of a black
bear. North Haven, CT: Shoe String Press, Inc.

McNulty, Faith (1986). Peeping in the shell: A whooping
crane is hatched. New York: Harper & Row.

Scott, O’Dell (1960). Island of the blue dolphins. Boston:
Houghton Mifflin.

Astronomy
Non-Fiction Selections

Adler, Irving (1980). The Stars: Decoding their message.
New York: Thomas Y. Crowell.

Asimov, Isaac (1988). How the universe was born.
Milwaukee: Gareth Stevens, Inc.

Hines, Anna Grossnickle (1989). Sky all around. New
York: Clarion.

Radlauer, Edward & Ruth (1987). Earthquakes. Chicago:
Children’s Press.

Dinosaur Books
Particularly suitable for children in primary grades

Aliki (1981). Digging up dinosaurs. New York: Thomas Y.
Crowell.

Aliki (1985). Dinosaurs are different. New York: Thomas
Y. Crowell.

Lauber, Patricia  (1987). Dinosaurs waked here and other
stories fossils tell. New York: Bradbury Press.

Richler, Mordecai (1987).  Jacob two-two and the
dinosaur. New York: Knopf, New York.

Sattler, Helen (1981).  Dinosaurs of North America. New
York: Lee & Shepard.

Environmental Education
Non-Fiction Selections

Berman, Ruth (1998). Squeaking bats. Minneapolis, MN:
Lerner Publications Company.
 Introduction to the physical characteristics, habitats and

behavior of North American bats through simple text and
photographs.

Jenkins, Steve (1995). Biggest, strongest, fastest. Boston:
Houghton Mifflin Company.
 Examines unique characteristics of record holding animals

with unique illustration techniques using cut-paper
collages.
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Environmental Education (Cont’d)
Fiction Selections

Jenkins, Steve (2001). Slap, squeak and scatter: How
animals communicate. Boston: Houghton Mifflin Company.
 Examines the communication techniques in beavers, bats

and hippopotami with unique illustration techniques using
cut-paper collages.

Kitchen, Bert (1993). And so they build. Cambridge, MA:
Candlewick Press.
 Describes in text and illustrations how and why 12 animal

“architects” build their unusual homes.

Cherry, Lynn (1990). The great kapok tree. New York:
Harcourt Brace & Company.
 The story takes place in the Amazon Rainforest and traces

the ways in which people have used the resources of the
local region to modify the local environment.

Fredericks, Anthony D. (2003). Around one cactus: Owls,
bats and leaping rats. Nevada City, CA: Dawn Publications.
 A child visits the desert during the day and sees a saguaro

cactus but there are no animals until he leaves and the
creatures come out to play and prey. Provides reader with
field notes containing additional information about desert
animals.

Fredericks, Anthony D. (2002). In one tide pool: Crabs,
snails and salty tails. Nevada City, CA: Dawn Publications.
 A child visits the tide pool and discovers the creatures that

inhabit the area. Provides reader with field notes containing
additional information about tide pool animals.

Fredlee (1985). The magic of seashells. Miami, FL:
Windward Publishing.
 Jeff and his sister Kim explore the seashore with a

newfound friend. Contains photographs and information
about 80 shells and the animals that live in them.

Geisel, Theodore Seuss (1971). The lorax. New York:
Random House.
 The Once-ler relays the results of a local pollution problem.

Hulme, Joy N. (1991). Sea squares. New York: Hyperion
Books.
 Rhyming text and illustrations of sea animals provide

opportunities to practice counting and squaring numbers
from 1 to 10.

Johnston, Tony (2000). Desert song. San Francisco: Sierra
Club Books for Children.
 As the heat of the desert day fades into night, various

nocturnal animals including bats, coyotes and snakes
venture out to find food.

Lesser, Carolyn (1996). Dig hole, soft mole. New York:
Harcourt Brace & Company.
 Follows the star-nosed mole—the only mole that thrives

both in earth and water in the wetlands of the American
Midwest.

Powell, Pamela (1992). Turtle watchers. New York: Puffin
Books.
 Sisters living on a Caribbean Island protect a nest of

leatherback turtle eggs from poachers and natural enemies.
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Environmental Education (Cont’d)
Fiction Selections (Cont’d)

Reed-Jones, Carol (1995). The tree in the ancient forest.
Nevada City, CA: Dawn Publications.
 Explores the interdependence of plants and animals

surrounding an old fir tree.

Rinehart, Susie Caldwell (2004). Eliza and the dragonfly.
Nevada City, CA: Dawn Publications.
 Eliza takes a dragonfly back to its habitat after it lands on

her toothbrush.

Toft, Kim Michelle & Sheather, Allan (1998). One less
fish. Watertown, MA: Charlesbridge Publishing.
 Counting from twelve to zero, the reader learns about a

variety of fish found on the Great Barrier Reef and their
threatened extinction.

Tressel, Alvin (1992). The gift of the tree. New York:
Lothrop, Lee & Shepard Books.
 Traces the life cycle of an oak tree and the animals that

depend on it for food and shelter.

Van Allsburg, Chris (1990). Just a dream. New York:
Houghton Mifflin Company.
 Walter dreams about a future Earth devastated by pollution

and realizes the importance of caring for the environment.

Waboose, Jan Bourdeau (1998). Morning on the lake.
Buffalo, NY: Kids Can Press, Ltd.
 Noshi, a young Ojibway boy and Mishomis, his grandfather

spend a day and evening in the northern wilderness
discovering nature; the child finds his place in the
world—in harmony with nature.

Insects/Entomology
Non-fiction Selections

Cole, Joanna (1984). An insect’s body. New York: William
Morrow & Company.
 Examines the anatomy of a cricket with simple text and

close-up photographs.

Coughlan, Cheryl (1999). Ants. Mankato, MN: Capstone
Curriculum Publishing.
 Provides an introduction to the anatomy of ants and their

family structure for early readers.

Fredericks, Anthony D. (2001). Under one rock: Bugs,
slugs and other ughs. Nevada City: CA: Dawn Books
Publications.
 A child lifts a rock and discovers the village of creatures

with special features that inhabit the area.  Provides reader
with field notes containing additional information about the
animals found within the book.

Morris, Dean (1977). Insects that live in families. WI:
Raintree Children’s Books.
 Provides a collective examination of social insects and their

traits.
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Insects/Entomology (Cont’d)
Non-Fiction Selections (Cont’d)

Overbeck, Cynthia (1982). Ants. Minneapolis, MN: Lerner
Publications Company.
 Examines the social structure of ant society; detailed

photographs.

Selsam, Millicent (1984). Where do they go? Insects in
winter. New York: Scholastic, Inc.

Owen, Jennifer (1984). Mysteries and marvels of insect life.
London: Osborne Publishing, Ltd.
 Reference book that provides an overarching view at the

world of insects and reasons for their success.

Parker, Nancy Winslow & Wright, Joan Richards (1987).
Bugs. New York: Greenwillow Books.
 Provides general information and brief descriptions of the

physical characteristics, habits and natural environments of
several common insects.

Pin, Isabel (2001). The seed. New York: North-South
Books, Inc.
 Tells the tale of two tribes, the Scarbs and the Chaffers,

divided by a border and their struggle to claim an object
that fell from the sky.

Rood, Ronald (1965). Bees, bugs and beetles. New York:
The Four Winds Press.
 Find the answers to 54 questions about insects; features

close-up illustrations.

Ross, Michael Elsohn (1997). Bug watching with Charles
Henry Turner. Minneapolis, MN: Carolrhoda Books, Inc.
 A biography of the renowned African American naturalist,

Charles Henry Turner.

Ross, Michael Elsohn (1997). Caterpillarology.
Minneapolis, MN: Carolrhoda Books, Inc.
 Provides instructions for finding, keeping and collecting

caterpillars; suggests experiments to discover more about
these creatures (and the scientific process).

Ross, Michael Elsohn (2000). Spiderology. Minneapolis,
MN: Carolrhoda Books, Inc.
 Describes physical characteristics and habits of spiders;

provides instructions for finding, keeping and collecting
spiders.

Physical Sciences – General and Applied
Non-Fiction Selections

Adkin, Jan (1980). Moving heavy things. Boston:
Houghton Mifflin.

Arnold, Caroline (1987). A Walk on the great barrier reef.
Minneapolis: Carolrhoda.

Lauber, Patricia (1987). Volcano: The eruption and healing
of Mount St. Helen’s. New York: Bradbury Press.

Macaulay, David (1975,1981, 1988). Pyramid, cathedral,
and the way things work. Boston: Houghton Mifflin.

Munro, Roxi (1989). Blimps. New York: Dutton.

Shapiro, Mary J. (1986). How they built the statue of
liberty. New York: Random House.
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Physical Sciences – General and Applied (Cont’d)
Fiction Selections

Allen, Pamela (1996). Who sank the boat? New York:
Putnam & Grosset Group.
 The reader is invited to guess who sank the boat when five

animals of various sizes decide to embark on a row.

Bronowski, Jacob (1987). Biography of an atom. New
York: Harper Junior.

Geisel, Theodore Seuss (1949). Bartholomew and the
ooblek. New York: Random House.
 Tired of the conventional seasons, King Derwin instructs

his magicians to make something new to come down from
the sky.

Taylor, Harriet Peck (2000). Secrets of the stone. New
York: Farrar, Straus Giroux.
 A coyote and badger come upon a cave filled with

drawings while chasing a jackrabbit.

Thorson, Kristine & Robert Thorson (1998). Stone wall
secrets. Gardenier, ME: Tilbury House, Publishers.
 Adam and his grandfather repair the farm’s old stonewall.

Adam learns about geology and the landscape provides
clues to the past.

Walsh, Ellen Toll (1989). Mouse paint. New York:
Harcourt Brace & Company.
 Three mice discover jars of red, yellow and blue paint.

They explore the world of color.

Science and Cultures - General
Fiction Selections

Cooney, Barbara (1985). Miss rumphius. New York: Puffin
Books.
 Great-aunt Alice Rumphius was once a little girl who loved

the sea, dreamt of visiting faraway places and wanted to
make the world more beautiful.

Flournoy, Valerie (1985). The patchwork quilt. New York:
Dial Books for Young Readers.
 Tanya and her grandmother make a quilt using scraps cut

from family clothing to tell the story of her family’s life.

Jonas, Ann (1984). The quilt. New York: Greenwillow
Books
 A child’s patchwork quilt recalls old memories and

provides new adventures at bedtime.

Kroll, Virginia (1998). With love to earth’s endangered
people. Nevada City, CA: Dawn Publications.
 Provides students an introduction to the endangered

cultures of the Quechua Ainu, Bushmen, Toda, Inuit, Mbuti
and Aborigine.

Olaleye, Isaac (1998). Lake of the big snake. Honesdale,
PA: Caroline House, Boyds Mills Press, Inc.
 Two boys outwit a snake in an African rainforest village.

Sperry, Armstrong (1990). Call it courage. New York:
Aladdin Books.
 A young Polynesian boy, whose name means Stout Heart,

overcomes his fear of the sea and proves his courage to
himself and his people.
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Weather/Forces of Nature

Non-Fiction Selections

Berger, Melvin & Berger, Gilda (1999). Why do volcanoes
blow their tops: Questions and answers about volcanoes and
earthquakes. New York: Scholastic, Inc.
 Questions and answers about earthquakes and volcanoes

explore how, when and where these phenomena occur.

Blatt, Christina (1997). Earthquake games: Earthquakes
and volcanoes explained by 32 games and experiments. New
York: Margaret K. McElderry Books.
 Uses activities, experiments and games to explain forces

and phenomena associated with earthquakes and volcanoes.

Frisch, Aaron (2002). Earthquakes. North Mankato, MN:
Smart Apple Media.
 Provides an introduction to earthquake phenomena and

making a seismograph.

Lauber, Patricia (1986). Volcano: The eruption and healing
of Mount St. Helens. New York: Aladdin Paperbacks.
 Examines the eruption on May 18, 1980 of Mount St.

Helens through text and photographs.

Morris, Neil (1998). Hurricanes and tornadoes. New York:
Crabtree Publishing Company.
 Introduces the different types of hurricanes and tornadoes,

their histories and effects on humans.

Nicholson, Cynthia Pratt (1994). Earth dance: How
volcanoes, earthquake, tidal waves and geysers shake our
restless planet. Tonawanda, NY: Kids Can Press, Ltd.
 Examines natural phenomena and provides easy

experiments to demonstrate their properties.

Osborne, William and Osborne, Mary Pope (2003).
Twisters and other terrible storms. New York: Scholastic Inc.
 A companion “research guide” to the fiction selection

Twister on Tuesday featuring facts, photos and illustrations.

Robinson, Sandra Chisholm (1994). The rain stick: A fable.
Helena, MT: Falcon© Publishing.
 A boy embarks on a quest to bring back the sound of rain to

his West African village. Also includes how rain sticks are
currently used and directions for making a rain stick.

Simon, Seymour (1999). Tornadoes. New York: Scholastic,
Inc.
 Introduces the different types of tornadoes, their formation

and historical impacts on humans.
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Weather/Forces of Nature
Fiction Selections

Augueta, Manilo (1990). Magic dogs of the volcanoes. San
Francisco: Children’s Books Press.
 Two ancient volcanoes aid the magic dogs of El Salvador

who live on them in protecting the villagers from harm.

Byars, Betsy (1996). Tornado. New York: Harper Collins.
 In storm cellar during a tornado, a farmhand recalls the

story of a dog blown into his life by another tornado when
he was a boy.

Cole, Joanna (1987). The magic school bus inside the earth.
New York: Scholastic, Inc.
 Follow the adventures of Ms. Frizzle and her class as they

visit the inside of the earth in a magic school bus.

Gregory, Kristiana (2003). Earthquake at dawn. New York:
Gulliver Books.
 A novel set in the aftermath of the 1906 San Francisco

Earthquake as seen through the eyes of a 15-year-old girl.

Gormley, Beatrice (1998). Paul’s volcano. New York:
Avon Books.
 A science fair volcano displays “magical” qualities.

Osborne, Mary Pope (2001). Twister on Tuesday. New
York: Scholastic, Inc.
 Jack and Annie go back through time to the 1970’s in a

magic tree house where they encounter a teenage school
teacher, a bully and a twister.

Great Explorations in Math and Science (GEMS) Reference
Material Highlights

Barber, J., et al. (2000). Once upon a GEMS guide:
Connecting young people’s literature to great math and
science. Berkeley, CA: The Regents of the University of
California.
 A GEMS, resource guide for teachers of all grade levels,

provides detailed links between children’s literature
selections and science content covered in the GEMS guides
developed (through 2000). Each entry contains the title,
author, publisher, availability (as appropriate) and
suggested grade levels for use.

Cuff, K., Carmichael, I., & Willard, C. (2002). Plate
tectonics: The way the earth works. Berkeley, CA: The
Regents of the University of California.
 A GEMS guide for teachers of grades 6 – 8, designed to

explore the theory of plate tectonics and natural forces.
Provides detailed lesson plans including detailed materials
list, literature connections, assessment suggestions, student
black-line masters and teacher background information.

Echols, J., Hosoume, K., & Kopp, J. (2003). Ant homes
under the ground. Berkeley, CA: The Regents of the
University of California.
 A GEMS guide for teachers of grades Preschool – 1 with

extension activities up to grade 3, designed to explore
insects and the natural world. Provides detailed lesson
plans including detailed materials lists, literature
connections, assessment suggestions, student black-line
masters and teacher background information.
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Great Explorations in Math and Science (GEMS) Reference
Material Highlights (Cont’d)

Erickson, J., Beals, K., & Stone, F. (2004). Electric
circuits: Inventive physical science activities. Berkeley, CA:
The Regents of California.
 A GEMS guide for teachers of grades 3 – 6, designed to

provide teachers with a “toolbox” of lessons and
background information for teaching a unit on electric
circuits. Provide detailed lesson plans including detailed
materials lists, literature connections, assessment
suggestions, student backline masters and teacher
background information.

Sneider, Cary I. (1998). Ooblek: What scientists do.
Berkeley, CA: The Regents of the University of California.
 A GEMS guide for teachers of grades 4 – 8, but can be

adapted to many grade levels. Designed to provide students
opportunities to develop scientific investigation skills.
Provides detailed lesson plans including detailed materials
lists, literature connections, assessment suggestions, student
black-line masters and teacher background information.

Sneider, Cary et al., (1999). River cutters. Berkeley, CA:
The Regents of the University of California.

A GEMS guide for teachers of grades 6 – 9, designed to
assist students in applying concepts in physical, Earth and
environmental science to real world problems. Provides
detailed lesson plans including detailed materials lists,
literature connections, assessment suggestions, student
black-line masters and teacher background information.

Additional Titles Available from Libraries, Bookstores and
from the Following Sources:

The American Association for the Advancement of Science
(AAAS) reviews science books for children in Science Books
and Films. For a subscription, write to SB & F Subscriptions,
AAAS, Room 814, 1333 H. Street, NW, Washington, DC
2005.

Saul, Wendy & Newman, Alan R. (1986). Science fare.
New York: Harper & Row.

The Children’s Book Council and the National Science
Teachers Association each year cite outstanding science trade
books for children.  A list is available by writing to the
National Science Teachers Association, Public Information
Office, 1742 Connecticut Avenue NW, Washington, DC
20009.  Send a stamped, self-addressed envelope.

“Books for Children” from CIC is an annual listing from the
Library of Congress of the best books recently published for
preschool through junior high school-age children.  It includes
books on science and nature.  Send $1.00 to Consumer
Information Center, Pueblo, CO 81009.
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Science Fiction Books with
Catholic/Christian Themes

Kealey, C.M., & Kealey, R.J., (2003). A working reading
list for Catholic school students. Washington, DC: National
Catholic Educational Association.
This partial list was taken from a series of books and can be
purchased from National Catholic Educational Association,
1077 30th Street, NW, Suite 100, Washington, DC. Catholic-
Christian theme can be integrated with fiction literature that
has a science topic.

Faith

De Paola, Tomie (1981). The hunter and the animals: A
wordless picture book. New York: Holiday House.
 The vibrant pictures show how the hunter comes to

appreciate the animals of the forest.

Hope

Murphy, M. (2000). Caterpillar’s wish. New York: DK
Publications, Inc.
 This is the story of a caterpillar who longs to fly like a bee

or ladybug.  She grows into a beautiful butterfly.

Kerley, B., & Selznick, B. (2001). The dinosaurs of
waterhouse hawkins. New York: Scholastic.
 This book tells the story of Hawkins a Victorian illustrator,

who was interested in fossils and paleontology.  The text is
accompanied by beautiful illustrations.

Zonta, P., & Dobson, C. (2002). Jessica’s x-ray. Westport:
Firefly.
 Jessica tours a hospital and learns about X-rays, CAT-

scans, MRI’s, and Ultrasound.  The book puts children at
ease when they need to go to the hospital.

Love

Wallace, K. (1998). Duckling days. New York: Dorling
Kindersley.
 This book shows how a mother duck cares for her newborn

ducklings. Photographs accompany the text.

Andreae, G. (1999). Giraffes can’t dance. New York:
Orchard Books (Scholastic).
 A giraffe who couldn’t dance like the other animals.

Emphasis is that everyone is different, one can accomplish
anything and people should not ridicule others.

McCloskey, R. (1976). Make way for ducklings. New York:
Viking.
 A mother and her ducklings cause a traffic jam when they

cross the road to the pond in Boston’s Public Gardens.

Burton, V. L. (1939). Mike Mulligan and his steam shovel.
Boston: Houghton Mifflin.
 Mike and his steam shovel Mary Anne work together. But

new machines are threatening to put them out of business.
Together they prove their worth on one last job.

Eton, D. (2001). What bear cubs like to do. New York:
Sadlier-Oxford Early Little Books.
 The camera follow playful bear cubs eating, sleeping and

playing.
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Science Fiction Books with Catholic/Christian Themes (Cont’d)

Community

Martinucci, S. (2001). At space camp. New York: Sadlier-
Oxford Early Little Books.
 Visiting the space camp gives the reader an idea of what it

is like to travel in a spaceship.

Fox, M. & Wilson, N. (1996). Feathers and fools. San
Diego, CA: Harcourt Brace.
 Peacocks and swans live together peacefully until talk and

mounting aggression destroy all but two hatchlings.

Tres Seymour, T., & Carrington, M. G. (1999). Jake
Johnson: The story of a mule New York: DK Publishing, Inc.
 The little mule refuses to pull the wagon until the farmer

discovers how to make him.

Reconciliation

Lionni, L. (1996). It’s mine. Cleveland: Dragonfly.
 This is the story of three childlike frogs in a pond who learn

the importance of cooperation.

Cameron, S., & Hicks, M. (1997). Lleonard the llama that
lied. Mahwah, NJ: Paulist Press.
 Lleonard learns the value of telling the truth and the harm

in lying.

Bick, L., & Losa, A. (2001). Messy moose. New York:
Sadlier-Oxford Emergent Little Books.
 Messy Moose doesn’t mean to, but somehow he always

manages to make a mess.

Service

Anderson, C.W. (1993). Blaze and thunderbolt. New York:
Aladdin Library.
 This is one book in a series about Billy and his pony Blaze.

In this story, they tame the wild horse, Thunderbolt.

Sloat, T., & Wescott, N.B. (2002). Farmer brown goes
round and round. New York: DK Publishing, Inc.
 Farmer Brown learns how to care for all his animals when a

tornado strikes.

Pfister, Marcus (1992). The rainbow fish. New York:
North-South Books.
 Ocean life, friendship and self-esteem are themes in this

book.

Sylvada, P., & Schuch, S. (1999). A symphony of whales.
New York: Harcourt.
 Glashka can speak to a whale. She discovers many whales

trapped in an inlet and gathers her people to set them free.
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Web Sites
URLs as of September 20, 2006

Teacher Sites

http://www.nj.gov/njded/frameworks/science/
New Jersey Department of Education Science
Curriculum Framework - a wealth of information for the
teaching of the New Jersey Science Core Curriculum
Content Standards lesson scenarios, references and more
web sites

http://www.ntuaft.com/njcccs/Webpage/Science.htm
CCCS CD Framework Activities - lesson plans and
supplementary materials arranged by Science Standards
across grade levels

http://www.nap.edu/readingroom/books/nses/html/
National Science Education Standards - list

http://www.nsta.org/
National Science Teachers Association - home web site

http://www.nsrconline.org/
National Science Resources Center - lesson plans,
curriculum and professional development opportunities

http://www.sln.org
Science Learning Network:  Teacher-focused mega-
science site: joint project of Unisys corp., the Franklin
Institute, Boston’s Science Museum, Oregon’s Museum of
Science and industry, and he Exploratorium of San
Francisco

http://www.nabt.org/
National Association of Biology Teachers home site

http://www.eskimo.com/~billb/edu.html
William J. Beaty - an electrical engineer at the University
of Washington in Seattle, WA a web site contains links,
i.e., Cheap and Free Kits & Materials, Homework Help
sites, Kid’s Science Build-it Projects

http://education.jlab.org/
Thomas Jefferson Lab - teacher resources, student zone,
games & puzzles

http://www.tryscience.org
Tryscience - thematic interactive experiences, hands-on
activities, live web cams at science and technology centers,
games

http://lhs.berkeley.edu/
Lawrence Hall of Science, University of California,
Berkeley

http://www.funsci.com/texts/index_en.htm
Fun Science Gallery

http://www.aaas.org/programs/education/
American Association for the Advancement of Science

http://www.esu.edu/~bbq/scied/sciedorg.html
Science Education Organizations – mega site organized
according to science topics
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Teacher Sites (Cont’d)

http://www.science.gov/
Government sites - Comprehensive list of science
information

http://www.bbc.co.uk/schools/revisewise/science/living/index.s
html

British Broadcasting Company - supporting early
elementary students, contains information about living
things, materials and physical processes, science interactive
games

http://curriculum.calstatela.edu/courses/builders/lessons/less/bi
omes/introbiomes.html

Elementary to middle grade - biomes, life sciences, solar
system, states of matter, meteorology, etc. excellent
graphics

http://www.terc.edu/
TERC - science and math site sponsored by Cambridge,
MA not-for-profit organization, to improve math, Science
& technology, teaching & learning, research, curriculum
implementation support, professional development and
assistance to schools (Pre-K through college), adult basic
education, informal learning at after school programs,
curriculum, excellent list of project websites

http://www.pen.k12.va.us/Pav/Academy1/
Academy One on Virginia PEN - links to activities,
resources and games in Science and other subject areas for
primary and elementary students

http://www.lhsfoss.org/map.html
Full Option Science System– Mega site

http://www.marcopolo-education.org/home.aspx
Marco Polo - Internet content, professional development to
teachers and students K-12, web sites with lesson plans,
student interactive content, downloadable worksheets, links
to panel-reviewed Web sites and additional resources.

http://www.Ktca.org/newtons/
Newton’s Apple:  Ties in with PBS’ Newton’s Apple
science show for kids; lesson plans; “ At-a-Glance
Curriculum” grid, good information.

http://school.discovery.com/schrockguide/
Kathy Schrock’s Guide for Educators – topics according to
Science strands, lesson plans, puzzle maker, mega site

Chemistry

http://www.alka-seltzer.com/as/experiment/student_
experiment.htm

Student Science Experiments - chemical reactions
experiments

http://www.chem4kids.com/files/react_intro.html
Chemical reaction information for students

http://www.nap.edu/readingroom/books/rtmss/1.93.html
Chemical science experiments, middle school

http://www.chemistry.org/portal/a/c/s/1/educatorsandstudents.h
tml

American Chemical Society website for teachers and
students
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Environmental

http://www.ecologyproject.org
Ecology Project International - inspires science education
and improves conservation efforts through field-based
student-scientist partnerships.

http://www.earthsite.org/
International Earth Day - official site

http://epa.gov/students/
US Environmental Protection Agency – Teacher and
Kids Site

http://www.reefrelief.org/
Reef Relief - nonprofit organization dedicated to preserve
and protect living coral reef ecosystems

http://www.earthsciweek.org/index.html
Earth Science Week – observed second full week in
October, teacher and student resources

http://www.earthday.net/
Earth Day- observed in April, earth day network, climate
change campaign, world events, global warming and links
to other sites

http://gogreeninitiative.org/Service.html#anchor_42
Go Green Initiative – Mega website with information,
resources for schools, educational resources’ links

Geology

http://interactive2.usgs.gov/learningweb/fun/image.asp
U.S. Department of the Interior Geology - resources for
educators and students includes vast list of other science
resource websites

http://education.usgs.gov/
U.S. Geological Survey - scientific information about
natural resources, natural hazards, geospatial data, selected
online resources, including lessons, data, maps to support
teaching, learning, education (K-12), and university-level
inquiry and research.

http://volcano.und.nodak.edu/
Volcano World, North Dakota Space Grant Consortium

http://cer.ori.u-tokyo.ac.jp/toolmap/3d-bottom.html
National Geophysical Data Center, NOAA, USA -
contains land height and ocean depth of 5-minute grids
interactive tool to plot three-dimensional bottom
topography based on ETOPO5 dataset

http://www.seps.org/earthquakes_and_tsunamis.htm
Earthquakes and Tsunamis – elementary and middle,
teacher and student resource

http://www.geosociety.org/educate/resources.htm
Geology Society of America – K-12 teacher resources,
Earth Science Week
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Life Science

http://www.schoolgardenwizard.org/
School garden – correlates activities with the National
Science Standards, how to set up and connect the school
garden to teaching and learning – a natural context for
hands-on investigations, how to provide a multi-sensory
environment that supports a diverse range of learning styles
and abilities

http://www.vtaide.com/png/foodchains.htm
Food Chains/Food Webs - descriptive information and
early elementary interactive lessons about

http://www.nwf.org/
National Wildlife Federation

http://www.audubon.org/
National Audubon Society

http://www.wwf.org/
International sites for World Wildlife Fund

http://education.denniskunkel.com/
Microscopy educational web site of Dennis Kunkel

http://www.ucmp.berkeley.edu/diapsids/dinosaur.html
Dinosaurs – categories, fossil record, life history and
ecology, systematics, morphology also an audio tour

http://tolweb.org/tree/phylogeny.hml
The Tree of Life - mega-project, information on all living
organisms, across all species, with scientific classifications,
clear graphics, to eventually build a “tree” describing all
living things, navigation tool available, a picture sampler,
information for students studying biodiversity.

http://www.projects.ex.ac.uk/bugclub/
The Bug Club - for young entomologists facts about multi-
legged pets, “Bug Hunt,” other links, from the University
of Exeter, England

http://www.avma.org/netvet/nvredirct.asp
Electronic Zoo - photos, news, information and links to
animal-related organizations, some links have changed--last
up-dated 1999

http://www.schoolworld.asn.au/resource/science.html
Omnibus K-12 Science Server - biomedicine, endangered
species, museums, other links

http://everest.ento.vt.edu/~idlab/fsimage.html
Department of Entomology – identification of insects and
fact sheet about pesticides from Virginia Tech

http://science-education.nih.gov/home2.nsf/index.htm
National Institutes of Health Office of Science
Education - life science (especially human body systems)
topics and educational resources for all grade levels,
women scientists, online exhibits, photos, posters, images,
graphics, tutorials, slides and presentations, etc.

http://www3.cancer.gov/atlasplus/
National Cancer Institute Cancer Mortality Maps &
Graphs

http://www.cln.org/k12_index.html
Human Body Sense and Body Systems – mega site for
other science topics sponsored by Community Learning
Center
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Museums

http:// www.lsc.org/
Liberty Science Center offers online science information
about health, environment, technology, etc.

http://www.miamisci.org/www/exhibitsonline.php
Miami Museum of Science and Planetarium site includes
online exhibits and educational resources

http://www.mnh.si.edu/
Smithsonian National Museum of Natural History

http://www2.fi.edu/
Franklin Institute Science Museum

http://www.mos.org/
Museum of Science Boston

http://www.koshland-science-museum.org/index.jsp
Science Museum of the National Academy of Sciences

http://www.cs.cmu.edu/~mwm/sci.html
Hands-On Science Centers Worldwide

Oceanography

http://www.pmel.noaa.gov:80/vents/home.html
Pacific Marine Environmental Laboratory - conducts
research on the impacts and consequences of submarine
volcanoes and hydrothermal venting on the global ocean,
acoustic monitoring, chemical and physical oceanography.

http://www.jasonproject.org/
Jason Project provides teachers with a vehicle to
implement new content and instructional practices in the
classroom, and makes science real and relevant, allows
student to get to know and identify with real scientists,
introduces hands-on, technology-rich learning experiences,
helps students ask better questions and inspires an interest
in science

http://seawifs.gsfc.nasa.gov/ocean_planet.html
Ocean Planet - Online exhibit, marine life, ocean research,
ocean currents, sea floor, pollution, what is shipping,
energy sources, pharmacy from the sea, seafarers’ stories
and other from Smithsonian

http://www.ngdc.noaa.gov/mgg/image/images.html
National Geophysical Data Center's Marine Geology &
Geophysics Division images of Marianas Trench, seafloor
topography, crustal age of the ocean floor, sediment
thickness of the oceans

http://www.ocean.washington.edu/people/grads/scottv/explora
quarium/vent/intro.htm

Exploraquarium - deep-sea hydrothermal vents from
University of Washington School of Oceanography

Physics

http://sprott.physics.wisc.edu/demobook/intro.htm
Physics demonstrations – source book

http://www.coolmagnetman.com/magindex.htm
Magnet Man lists “Cool Experiments with Magnets”

http://www.nap.edu/readingroom/books/rtmss/1.93.html
Physical science experiments, middle school
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Science Fair Projects

http://www.all-science-fair-projects.com/category0.html
Projects according to categories- biology, chemistry,
physics, earth science, engineering

http://newsroom.spie.org/x3698.xml
Physics for Kids – International Society for Optical
Engineering website

http://www.spotsylvania.k12.va.us/bms/bmssf.htm
Experiments and Mega list of science fair sites

http://www.ipl.org/div/projectguide/topic.html
Projects categorized by topics

http://www.spartechsoftware.com/reeko/
Reeko’s Mad Scientist Lab - science experiments and
resources

Scientists/Inventors

http://www.inventions.org/culture/
Inventors Assistance League sponsors this to
acknowledge under-recognized inventors, biographical
information about them, what they invented, demographical
information/trends that affects all cultures on a global scale

http://inventors.about.com/od/timelines/
Timeline of Inventions from 1000 to 2004, history of
transportation, communication, computers, Alexander
Graham Bell, electronic inventions, Television

http://inventors.about.com/library/weekly/aa121599a.htm
Inventions and Inventors 1900 to 1999 is a site that
provides information about Twentieth Century

http://www.krysstal.com/inventions_08.html
Inventions from 1000 to 1600 - when, where they were
invented, notes about each and “Key Moments” historical
moments in science

http://www.juliantrubin.com/sciencebiography.html
Famous Inventors - American inventors and scientist by
subject area, nation, race, religion, and according to time
periods

Space

http://StarChild.gsfc.nasa.gov/docs/StarChild/StarChild.html
StarChild - Hubble Telescope photos; graphics and data
about Earth, planets, and galaxies

http://www.windows.ucar.edu/
Windows to the Universe – space, weather, space
missions, myths, art, books, film, history, people, geology,
life, physics, images, multimedia

http://cmex.ihmc.us/CMEX/index.html
Center for Mars Exploration

http://www.nasa.gov/home/index.html
National Aeronautics and Space Administration

http://seds.lpl.arizona.edu/nineplanets/nineplanets
Solar system - history, mythology, current scientific
knowledge of each planet and the major moons
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General Instructional Strategies

Strategy Description Application

Creative
Dramatics

Original dramatic forms to illustrate scientific
concepts or processes– puppetry, pantomime,
role-playing, improvisations, plays, musicals,
radio shows, etc.

• Learners plan and present a play that portrays the life and
inventions of a scientist.

• Learners create a documentary that explains how human
activities affect the water cycle

Structured
Overview

Framework of ideas in the selection presented
before reading; it gives learners an overview –
a graphic organizer – of the new information; a
graphic organizer presented before the reading
of text.

• A structured overview of a nonfiction selection could be
presented on the overhead projector to clarify the main
ideas before reading.

• A complete idea map could be used as an overview before
learners read a biography to help organize learners’
thoughts.

K – W – L

Recalling what
learners Know

Determining what
they Want to
know

Identifying what
they Learn as
they read

Active thinking needed when reading
expository text; the letters stand for the three
activities the learner engages in when reading
to learn.

• Learners create a 3-column K-W-L strategy chart to be
filled in before, during, and after they read a nonfiction
selection.

• Learners use the 3-column K-W-L strategy sheet before,
during, and after a research project.

• Learners use their journal to record what they know,
questions they need answered, and finally the information
they gained.
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General Instructional Strategies (Cont’d)

Strategy Description Application

Interviewing Open-ended questions presented to the learner to gain
information about the learner; questions should be
asked in an informal setting.

• Learners are interviewed to gather information
about a science project they are interested in
developing.

• The learner is interviewed to reveal how much is
known about the Scientific Method.

• Learners interview each other to compile a graphic
representation of how they intend to give a
presentation.

Debate Formal argument conducted as a contest between
opposing sides on a specific question.

• Learners debate the sides of a current controversial
news story.

• Learners’ debate the issues presented in nonfiction
literature they read.

• Learners’ debate in a trial format the prosecution
and defense of a technological advancement and its
impact on the environment.

Effective
Questioning

Purposeful questions require students to use thinking
skills; questions can be organized according to
Bloom’s Taxonomy, higher and lower level, open and
close.
• Know goal; select context
• Plan questions clearly
• Allow flexibility
• Avoid yes/no questions
• Allow wait time (at least 3 seconds)
• Avoid saying learner’s name before the question
• Select learners randomly
• Use positive feeling tone
• Respond positively to all answers
• Use the probing techniques to elicit more thorough

responses
• Redirect and rephrase the learners questions for

instruction

Sample questions:
Probing

T: What is photosynthesis?
L: How plants make food.
T: Explain the photosynthesis process.

Redirecting:
T: Debbie, do you agree with the result of Sue’s

experiment …why or why not?
Rephrasing

T: Name some extinct organisms?
L: (No response)
T: What animals lived a long time ago and there

are no more left today?
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General Instructional Strategies (Cont’d)

Strategy Description Application

Carouseling A round robin brainstorming activity where
learners travel from one station to another and
write ideas.

• The teacher sets up the room with five to ten different
stations (depending on class size). Each station contains
challenges that are related to the current topic of study, a
simple experiment, or an item to be observed, a short set
of questions to be answered and a microscope with a slide.
After all of the students have visited all of the stations,
they compare, discuss and evaluate their findings.

Modeling The act of demonstrating the behavior or
activity that is to be elicited from the learner.

• The teacher models the steps in an experiment.
• A learner models steps in a similar experiment using

different variables.
• The teacher models the comments and questions asked of

a learner at the end of an oral presentation.

Mini-lessons Lessons conducted to address the needs of one
or a small group of learners in any subject
area; they are usually of relatively short
duration (10-15 minutes).

• The teacher instructs five learners having difficulty with
writing a lab report.

• The teacher reviews the transformation of energy with a
learner for 15 minutes.

Thematic Units Units of study constructed around a central
theme; they incorporate many skills and
integrate curriculum areas.

• The teacher uses a topic and then relates the language arts,
mathematics and social studies aspects to the unit.

Flexible
Grouping

Grouping based upon factors other than ability;
heterogeneous grouping; grouping based upon
interest, topic studied, etc.  This grouping
method helps to avoid the stigma of “low”
groups.

•  The teacher may group students based upon their interest
in a topic.

• The teacher might group learners in study groups
according to topic.

Peer Practice A cooperative learning technique in which
groups (pairs, triads, etc.) of learners practice
the learning together, “Buddy Study”.

• A pair of students quizzes each other about the
classification of rock; or a small group of learners perform
experiments to discover Newton’s Laws of Motion.
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General Instructional Strategies (Cont’d)

Strategy Description Application

Conferencing Meetings between teacher and learner/s as a
follow-up to instruction; these meetings re-
enforce the learning and help the teacher check
for understanding.

• The teacher meets with the learner to review results of an
experiment.

• The learner and teacher meet to check for improvement in
a science project display.

Chanting,
Rapping,
Songs, Choral
Response

Highly motivating methods to practice,
reinforce, and provide opportunities for the
learner to hear, see, say, sing, and move
rhythmically with the learning; learning
becomes more vivid, repetitious, and
memorable.

• The intermediate learner could write and perform a rap to
remember classification categories of living things.

• The primary learners might chorally recite main parts of a
tree.

• Learners might write and perform a song about digestive
process.

Learning Logs The learner communicates how and what has
been understood about a concept or unit of
study. The learner may describe the learning
process, define a term, or indicate what was
learned.

• The learner summarizes an activity.
• The learner might assess an object.
• The learner reflects upon an activity in the log.
• The learner lists two or three interesting ideas in response

to teacher and peer questions.

Graphic
Organizers

Visual illustrations of verbal statements; they
help the learner organize, comprehend,
summarize, and synthesize information.
Examples include the following:  spider map,
continuum/scale, series of events chain,
problem/solving outline, network tree,
fishbone map, cycle, pie chart, Venn diagram,
mind map, etc.

• After reading a selection, the learner ranks the character,
events, etc. on a ranking ladder graphic.

• Teacher starts a web with a key idea of a scientific
concept; learners brainstorm words/phrases to build web
of interrelated ideas about that concept.

• A fishbone map to visualize cause and effect of a tsunami
could be constructed by a teacher and learners.

• A cycle graphic could be used to visualize the water cycle.
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Essential Features of Classroom Inquiry and Their Variations

Essential Feature Level I Level II Level III Level IV
A.  Learner engages with
scientifically oriented
question(s)

Learner engages with
question(s) provided by
teacher, materials, or
other source

Learner sharpens or
clarifies question
provided by teacher,
materials, or other
source

Learner selects from
among questions,
modifying as necessary

Learner poses own
question

B.  Learner participates
in design of procedures
for gathering evidence

Learner given
procedures to follow

Learner clarifies or
modifies procedures for
gathering evidence

Learner guided in
designing own
procedures for gathering
evidence

Learner designs own
procedures for gathering
evidence

C.  Learner gives
priority to evidence in
responding to questions

Learner given data and
told how to analyze

Learner given data and
asked to analyze

Learner directed to
collect certain data and
asked to analyze

Learner determines what
constitutes evidence and
collects it

D.  Learner formulates
explanations from
evidence

Learner provided with
explanation

Learner given possible
ways to use evidence to
formulate explanation

Learner guided in
process of formulating
explanations from
evidence

Learner formulates
explanation based upon
evidence

E.  Learner connects
explanations to scientific
knowledge

No connection made to
scientific knowledge

Learner given possible
connections to scientific
knowledge

Learner directed toward
sources of scientific
knowledge and asked to
make connections

Learner independently
connects explanations
and scientific knowledge

F.  Learner
communicates and
justifies explanations

Learner given steps and
procedures for
communication

Learner provided broad
guidelines to use and
sharpen communication

Learner coached in
development of
communication

Learner forms
reasonable & logical
argument to
communicate own
explanations

Less------------------------------------Amount of Learner Self-Direction----------------------------------------More
More----------------------------Amount of Direction from Teacher or Material---------------------------------Less

Adapted from Inquiry and the national science education standards:  A guide for teaching and learning, p.29.
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Science and Communication Skills

Science Reading Writing

Classifying Identifying main idea/details Outline science information

Experimenting Sequencing Write up a procedure to use

Drawing conclusions Drawing Conclusions Study experiment results and write up what you think
happened based on the facts

Writing up experiment results Expository writing After conducting an experiment, write up the results

Observing/inferring Distinguishing cause and effect List causes and effects in a given experiment

Determining cause and effect Distinguishing cause and effect List causes and effects in a given experiment

Comparing and contrasting Comparing and contrasting Prepare a chart that gives similarities and differences between

two similar organisms

e e e e e e e e e e e e e e
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Assessment Strategies

Strategy Description

Teacher Observation

Anecdotal Records

Student Laboratory Activities

Running Records

Student Interviews, Conferences

Student Questionnaires

Records of Student Participation

Oral Responses

Written Responses,
   Student Work

Ongoing observation, interaction, and analysis of one student, a small group, or a whole class in
order to assess growth.

Narrative written and dated records on student – used to measure progress, growth, or to record
behaviors.

Evaluate student progress regarding use of scientific method and design; include representational
pieces and best works.

A written record of student’s ability to comprehend, apply and analyze scientific principles.

Student and teacher conferences are used for a variety of purposes, and may be use to discuss
topics including:  problem solving methods, development of hypotheses or individual student
strategies needed for improvement.

Questionnaires are used to elicit a variety of information from the students in the form of forced
choice or open-ended questions.  Among some of the uses are the following:  a student’s
comprehension of scientific principles, strategies a student uses to apply principles then analyze
results, or ideas a student may have to change or improve a class activity or project.  The
questionnaire may provide comparative data for teachers to use when assessing student growth
in a variety of areas.

Similar to anecdotal records, these records focus on evaluation of an individual student’s growth
over time.  They may include the following:  checklists, self-evaluation questionnaires, charts,
journal entries, or daily thinking skills.

Oral student participation used to assess a variety of skills.  For example, the way a student
responds to the kinds of questions asked may give the teacher information about his/her
scientific processing and thinking skills.

Individual/group responses to specific questions, comments, requests or directions. Examples
include the following: journals, tests, cooperative group work, daily assignments, problem-
solving activities, laboratory reports, scientific observations, etc.
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Assessment Strategies (Cont’d)

Strategy Description

Creative Presentations

Peer Conferencing

Journals

Tests

Student Self-Evaluation

Dictation

Plays demonstrating scientific historical events, use of puppets, role-playing and other activities
presented by students to teach concepts.

Used in a supportive learning environment, students’ peers can offer valuable feedback and help
set direction for further learning.  They can confer with each other about creative oral
presentations, provide guidance, and make comments and suggestions.  They can set up forms
for self-evaluation or create a plan of action.  Older students may be used to “coach” younger
students, creating a positive learning environment.

Journal writing may be entered in a notebook, folder, or bound composition book. Journals may
be used to record daily personal experiences, ideas, reflections or thoughts, and/or responses to
specific teaching, reading prompts or subjects.  Journals provide opportunities for students to
write and share thoughts and experiences.

Standardized tests, unit tests, chapter tests, pretests, and/or teacher-made tests – used to assess
students, provide the teacher with information for diagnosis and remediation of students needs,
as well as teacher instructional direction and strategies.  Tests have an essential place in
evaluation, but should serve as only a part of the entire process of assessment.

Here, the teacher involves the students in serious examination of such questions as – How am I
doing? Are things going as I planned?  What would I like to learn or work on next? For example,
keeping records about their own learning experiences may help students, meeting with the
teacher in conference on a regular basis, to evaluate what they hope to achieve.

Used especially in the early grades as a strategy to teach scientific thinking as a process
requiring inference, interaction and classification.  For example, as a teacher dictates a story
regarding the environmental issues, the students respond in their journal to questions such as,
“What is the relationship between the coloration of an animal, its environment and its predator?”
or “Explain how pollution impacts you.”
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Assessment Strategies (Cont’d)

Strategy Description

Oral Presentations

Portfolios

Checklists

Student Activities, Projects

Students may make formal or informal presentations such as performing a simple science
experiment or the presentation of a solution to a scientific problem.  The teacher and/or students
assess the presenter’s skills in a variety of areas, such as understanding of concept, eye contact
and audience engagement, etc.

Portfolios are much more comprehensive than writing folders and contain an entire array of
student’s work in science over the course of a school year.  They may include the following:
journals, lab report samples, checklists, projects, tests, anecdotal records, etc.  Portfolios may be
shared with students’ parents at conference time.

Checklists may be used to monitor and assess a variety of student behaviors and proficiencies.  If
the assessment is devised specifically for a particular grade level or a given set of student needs
it is more affective.

Activities may be done individually, with a partner, in a small or large group, or with an entire
class.  The activities may be hands-on, dramatic or written responses.  Examples may include the
following:  role-playing a famous scientist, designing a new product, advertising a method for
saving the environment, etc.

Science Fair Guidelines

A Science Fair is used as one of the many extension activities to heighten a student’s interest in science.  Science Fairs involve the
students more actively in the learning process and offer an excellent opportunity for them to delve more deeply into an area of interest.
The actual “exhibiting” of science projects is an integral part of any science curriculum.  The exhibit itself is the representation of the
learning that took place during the investigation process. It shows the students’ ability to communicate their findings to others. The
students must understand a topic well enough to be able to explain it clearly and logically to others. Participation in a Science Fair is a
support to learning that makes the student comfortable with the skills, vocabulary and methodology of science in their lives.  The
Science Fair is an opportunity for parents/guardians to recognize students’ achievement and an opportunity to use the event for the
development of public relations and marketing.  At this stage in the students’ development the aim is to encourage all students who
enter the Science Fair, rather than emphasize competition.  Rewarding the efforts of all who participate is needed rather than assigning
prizes to only those who are outstanding.
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Suggested Procedures for a Science Project

1. Title
 State the problem in the form 

of a question.
 Be accurate and clear.
 Do not be too long in an effort

to impress.
 Indicate the contents of the 

report.

2. Hypothesis
 Do research on topic before 

developing hypothesis.
 Match the title or question.
 State, in purpose, exactly what

the investigation is attempting
to discover.

3. Procedure
 Record in Journal.
 List steps in chronological

order.
 List step-by-step what you 

did.
 Do not leave out any details.
 Discuss subjects used, 

apparatus, etc.
 Explain workings of any 

apparatus you constructed or 
used.

 Give accurate measurements, 
ages, dates, etc.

4. Data
 Organize data in tables or

graphs.
 State simply enough to be 

easily read by someone not 
familiar with the topic.

 Use day-by-day log with or in 
place of tables/graphs when 
there is little or no 
experimentally verified data.

 Use pictures taken during 
experiment.

5. Discussion of Results
 Include an evaluation of the 

data.
 Include an interpretation of the 

data.
6. Conclusion

 Draw logically from the data in 
the report.

 Limit conclusions to material 
used.

 Answer question (hypothesis) 
asked in the purpose.

 Be consistent with the 
experimental results.

7. Summary
 Sum up findings of the report.
 Relate the conclusions to the original 

hypothesis.
 Explain how this report could be 

improved and broadened.

8. Research Paper and Bibliography
 List all the books, journals, articles and

other references that were used in the 
report.

 Do not list articles that were not
specifically used.

9. Oral Report of the Project
 Know your material.
 Be confident.
 Communicate well.
 Be thorough.

10. Construct a Science Project Display
Include the following:
Title
Question
Procedure
Hypothesis

Pictures,
Drawings or
Graphs

Results
Conclusion
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Science Project Checklist

1. Choose a topic that is interesting to you.

2. Write a Big Question that you can investigate by
yourself

3. Research your topic using books, encyclopedias,
magazines, and information from professionals e.g.,
doctors, nurses, engineers, researchers, teachers,
veterinarians and librarians.

4. Form a hypothesis or good guess about what the
outcome of the experiment will be.

5. Write a step-by-step procedure to test your hypothesis.

6. Make a list of materials that will be needed for your
investigation.

7. Make a chart that will help you when collecting and
organizing data.

8. Carefully conduct your experiment being sure to follow
the science safety rules. Keep carefully, written records
of the results in a notebook.

9. Draw a conclusion and organize the results of your
experiment on easy-to-read charts and graphs.

10. Write a report that includes your Big Question,
Hypothesis, Step-by-step explanation of your
experiment, Results and Conclusion.

11. Construct a display using charts, graphs, photos,
illustrations, signs, models and/or

12. Prepare oral presentation to explain your
demonstrations of your experiment

A 3-Sided Display

2

1.  Graphs and charts
2.  Photographs or drawings of your work

3.  Equipment and research paper place on table

1
2 2

3
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Evaluation Checklist for Science Series

Teacher Grade

Please rate the textbook series under consideration with a number from 1 to 3, with 3 indicating that the series is
superior in regard to that feature and 1 indicting that the feature is lacking in that series.

Evaluation of Teacher’s Guide and Resource Materials:

Publisher: 1 2 3

Features:
1. Is extensive and user-friendly
2. Supports curriculum goals/objectives
3. Offers teaching choices
4. Provides strategies for various learning

styles
5. Highlights skills/strategies for study skills
6. Includes intervention strategies/lessons
7. Traces skills/strategies
8. Incorporates varied assessment options
9. Suggests cross-curricular connections
10. Develops cultural perspectives
11. Includes: Life Science

Chemistry
Physics
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Publisher: 1 2 3
Earth Science
Astronomy Space
Environment

1. Includes varied science activities and labs
2. Suggests other resource materials

Total Teacher’s Guide And Resource
Materials

Comments:

Evaluation of Student Text

Publisher: 1 2 3
1. Appropriate readability
2. Study Skill Strategies
3. Related labs and activities
4. Reference section
5. Critical/creative tasks
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Publisher: 1 2 3

6. Cultural Diversity
7. Attractive presentations

Total for Student Text

Comments:

Grand Total for Series

Publisher: 1 2 3
Teacher’s

Student’s

Total

Overall Comments
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Science Field Trip Suggestions
(Information as of October 2006)

Place Contact Phone # Address Resources

Newark Museum Susan Petroulas 973-595-6550 49 Washington St.
Newark

Science workshops, supplies loaned,
lesson plans, Newark schools free

Morris Museum Janet 973-971-3710 6 Normandy Rd.
Morris Township

Workshops, dinosaurs, NJ fossil history

Frelinghuysen
Arboretum

Leslie Partnet
Gwen Montgomery

973—326-7600 55 E. Hanover Ave.
Morristown

Trees, trails, tours

Reeves Reed
Arboretum

Michelle 908-273-8787 165 Hobart Ave.
Summit

NJ Plants, Botany

Turtle Back Zoo Maxine 973-731-5800 560 Northfield Ave.
West Orange

Wild animals-habitat, adaptations,
workshops

Great Swamp Nat’l
Wildlife Reserve

Mindy – Naturalist
973-425-9510

973-635-6629 Lord Sterling Rd.
Basking Ridge

Stages of lake succession in Northern
NJ/Glacier Habitat for plants, birds,
workshops, tours

Raptor Trust Len Soucy 1390 White Bridge Rd.
Millington, NJ

Bird rehabilitation, tours

Hackensack River
Keepers

Capt. Bill,
Hugh Carolo

201-968-0808 231 Main St.
Hackensack

Estuary study, boat trip on the
Hackensack River and Newark Bay

Meadowlands
Environmental Center

Kristin, Vickie, or
Angela

201-460-8300 2 DeKorte Park Plaza
Lyndhurst

Workshops on environment, tours,
trails, lesson plans

Sterling Hill Mine Elna
973-209-1236 H

973-209-7121 30 Plant St.
Ogdensburg, NJ

Mine tour, see a geological fault

Franklin Mineral
Museum

Andy 973-827-3481 32 Evans St.
Franklin

Rock collecting, tours, workshops, NJ
mining history, museum rock collection

Fosterfields Living
Historical Farm

Eileen
973-326-7644
ext.  3

973-631-5343 73 Kahdina Rd.
Morristown

Cidering, tours, working farm history
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Science Field Trip Suggestions (Cont’d)

Place Contact Phone # Address Resources

Somerset County
Environmental Center

Kurt Bender 908-766-2489 190 Lord Sterling Rd.
Basking Ridge

Birds, trails, ecology workshops,
tours, lesson plans

Ringwood State Park Kristin, Susan 973-062-7031 Morris Rd
Ringwood

Trees, NJ Botanical Gardens,
workshops

Liberty Science Center 201-200-1000 Liberty State Park,
Jersey City

Imax theater, workshop (inter-
active), lesson-plans, planetarium

Thomas A. Edison-
Menlo Park Museum

732-549-3299 37 Christie St.
Edison

Inventions of Edison, tour labs

County College of
Morristown Planetarium

Chris Fenwick
973-328-5076

973-328-5755 County College of Morristown
Randolph

Astronomy, lesson plans,
workshops

Jenkinson Aquarium Dee 732-892-3274 300 Ocean Ave.
Point Pleasant Beach

Marine habitat study, workshops,
plants and animals, beach walk

Sandy Hook Marine
Science Consortium

Brian Harris 732-872-1300
ext. 16

Building 305
Sandy Hook
exit 117 Parkway south

Beach /Bay study, lesson plans, use
of tools

Lakota Wolf Preserve Jim 908-496-9244 89 Mt. Pleasant Rd.
Columbia, NJ

Endangered species workshop, tour

Speedwell Village David Mandel 973-540-0211 Speedwell Ave.
Morris

NJ uses of energy, electric circuits,
sound

Pequest Trout Hatchery 908-637-4125 605 Pequest Rd.
Oxford

Tours, workshops, see how fish are
raised

Cora Hartshorn
Bird Sanctuary and

Arboretum

973-376-3587 324 Forest Dr.
South Short Hills

Tours, see birds, plants in nature

Greater Newark
Conservancy

973-642-4646 32 Prince St.
Newark

Prudential Outdoor Learning
Center, Ecology, habitat studies,
lesson-plans, oasis

Bronx Zoo-Wildlife
Conservation Society

718-741-1676 2300 Southern Blvd.
Bronx, NY

Wildlife/Endangered species in thei
natural habitat, K-12 lesson plans
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Curriculum and Content Area Standards NETS for Students

Reprinted with permission from National Educational Technology Standards for Students - Connecting Curriculum and Technology, copyright (c) 2000, ISTE
(International Society for Technology in Education), 1.800.336.5191 (U.S. and Canada) or 1.541.302.3777 (International), iste@iste.org, www.iste.org.  All
rights reserved.  Permission does not constitute an endorsement by ISTE.

Technology Foundation Standards for All Students

The technology foundation standards for students are divided into six broad categories. Standards within each category are to be
introduced, reinforced, and mastered by students. These categories provide a framework for linking performance indicators within the
Profiles for Technology Literate Students to the standards. Teachers can use these standards and profiles as guidelines for planning
technology-based activities in which students achieve success in learning, communication, and life skills.

Technology Foundation Standards for Students

1. Basic operations and concepts

 Students demonstrate a sound understanding of the nature and operation of technology systems.

 Students are proficient in the use of technology.

2. Social, ethical, and human issues

 Students understand the ethical, cultural, and societal issues related to technology.

 Students practice responsible use of technology systems, information, and software.

 Students develop positive attitudes toward technology uses that support lifelong learning, collaboration, personal pursuits,
and productivity.
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Technology Foundation Standards for Students (cont’d)

3. Technology productivity tools

 Students use technology tools to enhance learning, increase productivity and promote creativity.

 Students use productivity tools to collaborate in constructing technology-enhanced models, preparing publications and
producing other creative works.

4. Technology communications tools

 Students use telecommunications to collaborate, publish, and interact with peers, experts and other audiences.

 Students use a variety of media and formats to communicate information and ideas effectively to multiple audiences.

5. Technology research tools

 Students use technology to locate, evaluate, and collect information from a variety of sources.

 Students use technology tools to process data and report results.

 Students evaluate and select new information resources and technological innovations based on the appropriateness for specific
tasks.

6. Technology problem-solving and decision-making tools

 Students use technology resources for solving problems and making informed decisions.

 Students employ technology in the development of strategies for solving problems in the real world.
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GRADES PRE K – 2 Performance Indicators:

All students should have opportunities to demonstrate the following performances.

Prior to completion of Grade 2 students will:

1. Use input devices (e.g., mouse, keyboard, remote control) and output devices (e.g., monitor, printer) to successfully operate
computers, VCRs, audiotapes, and other technologies. (1)

2. Use a variety of media and technology resources for directed and independent learning activities. (1, 3)

3. Communicate about technology using developmentally appropriate and accurate terminology. (1)

4. Use developmentally appropriate multimedia resources (e.g., interactive books, educational software, elementary multimedia
encyclopedias) to support learning. (1)

5. Work cooperatively and collaboratively with peers, family members, and others when using technology in the classroom. (2)

6. Demonstrate positive social and ethical behaviors when using technology. (2)

7. Practice responsible use of technology systems and software. (2)

8. Create developmentally appropriate multimedia products with support from teachers, family members, or student partners.
(3)

9. Use technology resources (e.g., puzzles, logical thinking programs, writing tools, digital cameras, drawing tools) for problem
solving, communication, and illustration of thoughts, ideas, and stories. (3, 4, 5, 6)

10. Gather information and communicate with others using telecommunications, with support from teachers, family members, or
student partners. (4)



TS - 44

GRADES 3 – 5 Performance Indicators:

All students should have opportunities to demonstrate the following performances.

Prior to completion of Grade 5 students will:

1. Use keyboards and other common input and output devices (including adaptive devices when necessary) efficiently and
effectively. (1)

2. Discuss common uses of technology in daily life and the advantages and disadvantages those uses provide. (1, 2)

3. Discuss basic issues related to responsible use of technology and information and describe personal consequences of
inappropriate use. (2)

4. Use general-purpose productivity tools and peripherals to support personal productivity, remediate skill deficits, and facilitate
learning throughout the curriculum. (3)

5. Use technology tools (e.g., multimedia authoring, presentation, Web tools, digital cameras, scanners) for individual and
collaborative writing, communication, and publishing activities to create knowledge products for audiences inside and outside
the classroom. (3, 4)

6. Use telecommunications efficiently and effectively to access remote information, communicate with others in support of direct
and independent learning, and pursue personal interests. (4)

Use telecommunications and online resources (e.g., e-mail, online discussions, Web environments) to participate in collaborative
problem-solving activities for the purpose of developing solutions or products for audiences inside and outside the classroom.
(4, 5)

8. Use technology resources (e.g., calculators, data collection probes, videos, educational software) for problem solving, self-
directed learning, and extended learning activities. (5, 6)

9. Determine when technology is useful and select the appropriate tool(s) and technology resources to address a variety of tasks
and problems. (5, 6)

10. Evaluate the accuracy, relevance, appropriateness, comprehensiveness, and bias of electronic information sources. (6)
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GRADES 6 – 8 Performance Indicators:

All students should have opportunities to demonstrate the following performances.

Prior to completion of Grade 8 students will:

1. Apply strategies for identifying and solving routine hardware and software problems that occur during everyday use. (1)

2. Demonstrate knowledge of current changes in information technologies and the effect those changes have on the workplace and
society. (2)

3. Exhibit legal and ethical behaviors when using information and technology, and discuss consequences of misuse. (2)

4. Use content-specific tools, software, and simulations (e.g., environmental probes, graphing calculators, exploratory
environments, Web tools) to support learning and research. (3, 5)

5. Apply productivity/multimedia tools and peripherals to support personal productivity, group collaboration, and learning
throughout the curriculum. (3, 6)

6. Design, develop, publish, and present products (e.g., Web pages, videotapes) using technology resources that demonstrate and
communicate curriculum concepts to audiences inside and outside the classroom. (4, 5, 6)

7. Collaborate with peers, experts, and others using telecommunications and collaborative tools to investigate curriculum-related
problems, issues, and information, and to develop solutions or products for audiences inside and outside the classroom. (4, 5)

8. Select and use appropriate tools and technology resources to accomplish a variety of tasks and solve problems. (5, 6)

9. Demonstrate an understanding of concepts underlying hardware, software, and connectivity, and of practical applications to
learning and problem solving. (1, 6)

10. Research and evaluate the accuracy, relevance, appropriateness, comprehensiveness, and bias of electronic information sources
concerning real-world problems. (2, 5, 6)
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