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State Curriculum - Science
Grade 8

Standard 1.0 Skills and Processes: Students will demonstrate the thinking and
acting inherent in the practice of science.

A. Constructing Knowledge

1. Design, analyze, or carry out simple investigations and formulate appropriate
conclusions based on data obtained or provided.

a. Explain that scientists differ greatly in what phenomena they study and how
they go about their work.

b. Develop the ability to clarify questions and direct them toward objects and
phenomena that can be described, explained, or predicted by scientific
investigations.

¢. Explain and provide examples that all hypotheses are valuable, even if they
turn out not to be true, if they lead to fruitful investigations.

d. Locate information in reference books, back issues of newspapers, magazines
and compact disks, and computer databases.

e. Explain that if more than one variable changes at the same time in an
investigation, the outcome of the investigation may not be clearly attributable to
any one of the variables.

f. Give examples of when further studies of the question being investigated may
be necessary.

g. Give reasons for the importance of waiting until an investigation has been
repeated many times before accepting the results as correct.

h. Use mathematics to interpret and communicate data.

i. Explain why accurate recordkeeping, openness, and replication are essential for
maintaining an investigator's credibility with other scientists and society.

B. Applying Evidence and Reasoning

1. Review data from a simple experiment, summarize the data, and construct a



logical argument about the cause-and-effect relationships in the experiment.

a. Verify the idea that there is no fixed set of steps all scientists follow, scientific
investigations usually involve the collection of relevant evidence, the use of logical
reasoning, and the application of imagination in devising hypotheses and
explanations to make sense of the collected evidence.

b. Explain that what people expect to observe often affects what they actually do
observe and that scientists know about this danger to objectivity and take steps
to try to avoid it when designing investigations and examining data.

c. Explain that even though different explanations are given for the same
evidence, it is not always possible to tell which one is correct.

d. Describe the reasoning that lead to the interpretation of data and conclusions
drawn.

e. Question claims based on vague statements or on statements made by people
outside their area of expertise.

C. Communicating Scientific Information

1. Develop explanations that explicitly link data from investigations conducted,
selected readings and, when appropriate, contributions from historical discoveries.

a. Organize and present data in tables and graphs and identify relationships they
reveal.

b. Interpret tables and graphs produced by others and describe in words the
relationships they show.

c. Give examples of how scientific knowledge is subject to modification as new
information challenges prevailing theories and as a new theory leads to looking at
old observations in a new way.

d. Criticize the reasoning in arguments in which

« Fact and opinion are intermingled

« Conclusions do not follow logically from the evidence given.

« Existence of control groups and the relationship to experimental groups is
not made obvious.

« Samples are too small, biased, or not representative.

e. Explain how different models can be used to represent the same thing. What




kind of a model to use and how complex it should be depend on its purpose.
Choosing a useful model is one of the instances in which intuition and creativity
come into play in science, mathematics, and engineering

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

g. Recognize that important contributions to the advancement of science,
mathematics, and technology have been made by different kinds of people, in
different cultures, at different times.

D. Technology

1. DESIGN CONSTRAINTS: Explain that complex systems require control
mechanisms.

a. Explain that the choice of materials for a job depends on their properties and
on how they interact with other materials.

b. Demonstrate that all control systems have inputs, outputs, and feedback.

. Realize that design usually requires taking constraints into account. (Some
constraints, such as gravity or the properties of the materials to be used, are
unavoidable. Other constraints, including economic, political, social, ethical, and
aesthetic ones also limit choices.)

d. Identify reasons that systems fail-they have faulty or poorly matched parts, are
used in ways that exceed what was intended by the design, or were poorly
designed to begin with.

1. DESIGNED SYSTEMS: Analyze, design, assemble and troubleshoot complex
systems.
a. Provide evidence that a system can include processes as well as things.

b. Explain that thinking about things as systems means looking for how every part
relates to others. (The output from one part of a system (which can include
material, energy, or information) can become the input to other parts. Such
feedback can serve to control what goes on in the system as a whole.)

€. Analyze any system to determine its connection, both internally and externally
to other systems and explain that a system may be thought of as containing
subsystems and as being a subsystem of a larger system.

1. MAKING MODELS: Analyze the value and the limitations of different types of



models in explaining real things and processes.

a. Explain that the kind of model to use and how complex it should be depends on
its purpose and that it is possible to have different models used to represent the
same thing.

b. Explain, using examples that models are often used to think about processes
that happen too slowly, too quickly, or on too small a scale to observe directly, or
that are too vast to be changed deliberately, or that are potentially dangerous.

c. Explain that models may sometimes mislead by suggesting characteristics that
are not really shared with what is being modeled.

E. History of Science

Note: Highlighting identifies assessment limits. All highlighted Indicators will be
tested on the Grades 5 and 8 MSA. The highlighted Objectives under each
highlighted Indicator identify the limit to which MSA items can be written. Although
all content standards are tested on MSA, not all Indicators and Objectives are
tested. Objectives that are not highlighted will not be tested on MSA, however are
an integral part of Instruction.

MSDE has developed a toolkit for these standards which can be found online at:
http://mdk12.org/instruction/curriculum/science/vsc_toolkit.html.
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Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that
mathematics educators at all levels should seek to develop in their students. These
practices rest on important “processes and proficiencies” with longstanding importance
in mathematics education. The first of these are the NCTM process standards of
problem solving, reasoning and proof, communication, representation, and connections.
The second are the strands of mathematical proficiency specified in the National
Research Council's report Adding It Up: adaptive reasoning, strategic competence,
conceptual understanding (comprehension of mathematical concepts, operations and
relations), procedural fluency (skill in carrying out procedures flexibly, accurately,
efficiently and appropriately), and productive disposition (habitual inclination to see
mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and
one’s own efficacy).

1. Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a
problem and looking for entry points to its solution. They analyze givens, constraints,
relationships, and goals. They make conjectures about the form and meaning of the
solution and plan a solution pathway rather than simply jumping into a solution attempt.
They consider analogous problems, and try special cases and simpler forms of the
original problem in order to gain insight into its solution. They monitor and evaluate their
progress and change course if necessary. Older students might, depending on the
context of the problem, transform algebraic expressions or change the viewing window
on their graphing calculator to get the information they need. Mathematically proficient
students can explain correspondences between equations, verbal descriptions, tables,
and graphs or draw diagrams of important features and relationships, graph data, and
search for regularity or trends. Younger students might rely on using concrete objects or
pictures to help conceptualize and solve a problem. Mathematically proficient students
check their answers to problems using a different method, and they continually ask
themselves, “Does this make sense?” They can understand the approaches of others to
solving complex problems and identify correspondences between different approaches.

2. Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in
problem situations. They bring two complementary abilities to bear on problems
involving quantitative relationships: the ability to decontextualize—to abstract a given
situation and represent it symbolically and manipulate the representing symbols as if
they have a life of their own, without necessarily attending to their referents—and the
ability to contextualize, to pause as needed during the manipulation process in order to
probe into the referents for the symbols involved. Quantitative reasoning entails habits
of creating a coherent representation of the problem at hand; considering the units



involved; attending to the meaning of quantities, not just how to compute them; and
knowing and flexibly using different properties of operations and objects.

3. Construct viable arguments and critique the reasoning of others.
Mathematically proficient students understand and use stated assumptions, definitions,
and previously established results in constructing arguments. They make conjectures
and build a logical progression of statements to explore the truth of their conjectures.
They are able to analyze situations by breaking them into cases, and can recognize and
use counterexamples. They justify their conclusions, communicate them to others, and
respond to the arguments of others. They reason inductively about data, making
plausible arguments that take into account the context from which the data arose.
Mathematically proficient students are also able to compare the effectiveness of two
plausible arguments, distinguish correct logic or reasoning from that which is flawed,
and—if there is a flaw in an argument—explain what it is. Elementary students can
construct arguments using concrete referents such as objects, drawings, diagrams, and
actions. Such arguments can make sense and be correct, even though they are not
generalized or made formal until later grades. Later, students learn to determine
domains to which an argument applies. Students at all grades can listen or read the
arguments of others, decide whether they make sense, and ask useful questions to
clarify or improve the arguments.

4. Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve
problems arising in everyday life, society, and the workplace. In early grades, this might
be as simple as writing an addition equation to describe a situation. In middle grades, a
student might apply proportional reasoning to plan a school event or analyze a problem
in the community. By high school, a student might use geometry to solve a design
problem or use a function to describe how one quantity of interest depends on another.
Mathematically proficient students who can apply what they know are comfortable
making assumptions and approximations to simplify a complicated situation, realizing
that these may need revision later. They are able to identify important quantities in a
practical situation and map their relationships using such tools as diagrams, two-way
tables, graphs, flowcharts and formulas. They can analyze those relationships
mathematically to draw conclusions. They routinely interpret their mathematical results
in the context of the situation and reflect on whether the results make sense, possibly
improving the model if it has not served its purpose.

5. Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a
mathematical problem. These tools might include pencil and paper, concrete models, a
ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical
package, or dynamic geometry software. Proficient students are sufficiently familiar with
tools appropriate for their grade or course to make sound decisions about when each of
these tools might be helpful, recognizing both the insight to be gained and their
limitations. For example, mathematically proficient high school students analyze graphs
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of functions and solutions generated using a graphing calculator. They detect possible
errors by strategically using estimation and other mathematical knowledge. When
making mathematical models, they know that technology can enable them to visualize
the results of varying assumptions, explore consequences, and compare predictions
with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website,
and use them to pose or solve problems. They are able to use technological tools to
explore and deepen their understanding of concepts tools when solving a mathematical
problem. These tools might include pencil and paper, concrete models, a ruler, a
protractor, a calculator, a spreadsheet, a computer algebra system, a statistical
package, or dynamic geometry software. Proficient students are sufficiently familiar with
tools appropriate for their grade or course to make sound decisions about when each of
these tools might be helpful, recognizing both the insight to be gained and their
limitations. For example, mathematically proficient high school students analyze graphs
of functions and solutions generated using a graphing calculator. They detect possible
errors by strategically using estimation and other mathematical knowledge. When
making mathematical models, they know that technology can enable them to visualize
the results of varying assumptions, explore consequences, and compare predictions
with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website,
and use them to pose or solve problems. They are able to use technological tools to
explore and deepen their understanding of concepts.

6. Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to
use clear definitions in discussion with others and in their own reasoning. They state the
meaning of the symbols they choose, including using the equal sign consistently and
appropriately. They are careful about specifying units of measure, and labeling axes to
clarify the correspondence with quantities in a problem. They calculate accurately and
efficiently, express numerical answers with a degree of precision appropriate for the
problem context. In the elementary grades, students give carefully formulated
explanations to each other. By the time they reach high school they have learned to
examine claims and make explicit use of definitions.

7. Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young
students, for example, might notice that three and seven more is the same amount as
seven and three more, or they may sort a collection of shapes according to how many
sides the shapes have. Later, students will see 7 x 8 equals the well remembered 7 x 5
+7 x 3, in preparation for learning about the distributive property. In the expression x2+
9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the
significance of an existing line in a geometric figure and can use the strategy of drawing
an auxiliary line for solving problems. They also can step back for an overview and shift
perspective. They can see complicated things, such as some algebraic expressions, as
single objects or as being composed of several objects. For exainple, they can see 5 —
3(x —y)2 as 5 minus a positive number times a square and use that to realize that its



value cannot be more than 5 for any real numbers x and v.

8. Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for
general methods and for shortcuts. Upper elementary students might notice when
dividing 25 by 11 that they are repeating the same calculations over and over again,
and conclude they have a repeating decimal. By paying attention to the calculation of
slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the
regularity in the way terms cancel when expanding (x — 1)(x + 1), (x — 1)(x2+ x + 1), and
(x — 1)(x3+ x2+ x + 1) might lead them to the general formula for the sum of a geometric
series. As they work to solve a problem, mathematically proficient students maintain
oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.



Listing of STL Content Standards

The Nature of Technology
Standard 1. Students will develop an understanding of the characteristics and
scope of technology.

Standard 2. Students will develop an understanding of the core concepts of
technology.

Standard 3. Students will develop an understanding of the relationships among
technologies and the connections between technology and other
fields of study.

Technology and Society

Standard 4. Students will develop an understanding of the cultural, social,
economic, and political effects of technology.

Standard 5. Students will develop an understanding of the effects of technology
on the environment.

Standard 6. Students will develop an understanding of the role of society in the
development and use of technology.

Standard 7. Students will develop an understanding of the influence of
technology on history.

Design
Standard 8. Students will develop an understanding of the attributes of design.
Standard 9. Students will develop an understanding of engineering design.

Standard 10. Students will develop an understanding of the role of
troubleshooting, research and development, invention and
innovation, and experimentation in problem solving.

Abilities for a Technological World
Standard 11. Students will develop abilities to apply the design process.

Standard 12. Students will develop abilities to use and maintain technological
products and systems.

Standard 13. Students will develop abilities to assess the impact of products and
systems.
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The Designed World

Standard 14.

Standard 15.

Standard 16.

Standard 17.

Standard 18.

Standard 19.

Standard 20.

Students will develop an understanding of and be able to select and
use medical technologies.

Students will develop an understanding of and be able to select and
use agricultural and related biotechnologies.

Students will develop an understanding of and be able to select and
use energy and power technologies.

Students will develop an understanding of and be able to select and
use information and communication technologies.

Students will develop an understanding of and be able to select and
use transportation technologies.

Students will develop an understanding of and be able to select and
use manufacturing technologies.

Students will develop an understanding of and be able to select and

use construction technologies.
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