
MSTe Implementation and Resource Guide  Section IV-A 

Source:  Project 2061, draft 6/5/96   123 

 
 

Identifying Curriculum Materials for Science Literacy 
A 2061 Evaluation Tool 

 
With Project 2061's publication of Science for All Americans in 1989 and Benchmarks for 
Science Literacy in 1993, and the National Research Council's release of the National 
Science Education Standards in 1996, there now exists a strong national consensus among 
educators and scientists on what all K-12 students need to know and be able to do in 
science, mathematics, and technology. These documents -- along with state and district 
curriculum frameworks that draw upon Benchmarks and NSES -- provide schools and 
school districts with a solid conceptual basis for reform in science education. As a 
consequence, educators committed to these goals have begun to search for curriculum 
resources that will help students move toward achieving them. Funded projects such as the 
Systemic Initiatives's are being required to select curriculum materials that target science 
literacy and leaders of these projects and other educators have asked Project 2061 for 
advice. Developers are making claims of fidelity of their materials to Benchmarks and 
NSES and educators want help in evaluating those claims. Existing analysis procedures do 
not pay adequate attention to specific learning goals and hence are insufficient for judging 
how well curriculum materials serve them. 
 
As a further step toward science curriculum reform, Project 2061 is developing a reliable 
and valid procedure to analyze how well curriculum materials match Benchmarks and 
NSES content standards-in terms of both their literal content and their instructional 
plausibility. Materials that meet the criteria specified by the procedure will be more likely 
to support teaching that enables students to achieve benchmarks and standards. 
 
This paper lists purposes of the analysis procedure and describes its main features. 
Additional details about the procedure, including directions for its use, are provided in the 
accompanying document "How to Use the 2061 Curriculum Analysis Procedure." 
 
Purposes of the Analysis Procedure 
 
An important premise of Project 2061 is that reform in science education should start 
from, and be guided by, a clear understanding of what is essential for all students to know 
and be able to do. Project 2061 believes that true reform requires paying attention to all 
aspects of the education system---how we can serve the needs of ALL students, what kinds 
of teachers are needed and how they should be educated, how schools can be organized, 
what kinds of materials and technologies are needed, how all of this can be paid for, and 
so forth. The Project also believes that recommendations for changing these various 
aspects of the education system should focus on what will be necessary to produce 
science- literate high school graduates. 
 
Consequently, the Curriculum Analysis Procedure has been designed to be goal-specific. 
It specifies features of materials likely to help students make progress toward science 
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literacy goals and evaluates materials on these features. In principle, a `curriculum material' 
might be anything from a single one-period activity sheet to an entire K-12 text series, but for 
our purposes here is restricted from something like a one-week unit to a several-year textbook 
series. 
Results of the analysis can be used to: 

• Improve decisions about the selection of materials 
• Identify shortcomings in existing materials and possibilities of improving them 
• Inform the development of new materials 

The teachers, teacher educators, and materials developers who have participated in the 
development of the procedure have already begun to use it in their work. We plan to 
monitor their use of the procedure in order to further refine it and suggest effective 
adaptations for various purposes. 
 
Overview of the Analysis Procedure 
Analysis of how well materials promote science literacy involves considering both the detailed 
content and instructional strategy (or pedagogy) of the materials. The content analysis 
examines the match between the specific content in the material and the specific contents in the 
learning goals in Benchmarks and NSES. The pedagogy analysis links the procedure to Science 
for All Americans Chapter 13: Principles of Learning and Teaching, Benchmarks Chapter 15: 
The Research Base, and the NSES teaching standards, examining whether the material includes 
various explicit instructional features that are likely to foster student learning of the specific 
benchmarks and standards. While there are certainly other important considerations for 
evaluating materials, the Project 2061 Curriculum Analysis Procedure focuses on criteria most 
relevant to achieving science literacy. 
The analysis work is organized into 4 phases: Preliminary Phase (to become familiar with the 
curriculum material and identify specific learning goals that the material would appear to 
serve), Content Analysis Phase (to determine how well the content in the material matches the 
content of the specific benchmarks and standards identified), Pedagogy Analysis Phase (to 
determine the consistency of the material's treatment of each benchmark or standard with what 
is known about how students learn), and Report Phase (to prepare a report that summarizes 
findings about what the material might accomplish in terms of Benchmarks and NSES). 
 
__________________________ 
 
 
 
1 Content includes the knowledge, skills, and habits of mind that are important for science literacy. Project 2061 has 
defined science literacy in 12 chapters of recommendations in Science for All Americans (AAAS, 1989) and 
elaborated them into specific learning goals in Benchmarks for Science Literacy (AAAS, 1993). Both include 
natural and social science, mathematics, and technology as part of science literacy. The National Research Council's 
National Science Education Standards (NRC, 1996) recommends learning goals in 8 categories that overlap 
considerably with the natural science learning goals of Benchmarks. The numerous similarities, and small number of 
differences, are explicated in Resources for Science Literacy: Professional Development (AAAS, 1996). 
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AAAS Curriculum Analysis Procedures 
 

I. Identifying and Maintaining a Sense of Purpose 
 
I.1 Unit purpose 
Does the material convey an overall sense of purpose and direction that is understandable and 
motivating to students? 
 
I.2 Activity purpose 
Does the material convey the purpose of each activity and its relationship to others? 
 
I.3 Activity sequence 
Does the material involve students in a logical or strategic sequence of activities (versus a 
collection of activities) that build toward understanding of a benchmark(s)? 
 

II. Taking Account of Student Ideas 
 
II.1 Prerequisite knowledge/skills 
Does the material specify prerequisite knowledge/skills that are necessary to the learning of the 
benchmark(s)? 
 
II.2 Alerting the teacher to commonly held ideas 
Does the material alert teachers to commonly held student ideas (both troublesome and helpful) 
such as those described in Benchmarks Chapter 15: The Research Base? 
 
II.3 Assisting the teacher in identifying students’ ideas 
Does the material include suggestions for teachers to find out what their students think about 
familiar phenomena related to a benchmark before the scientific ideas are introduced? 
 
II.2 Addressing student commonly held ideas 
Does the material explicitly address commonly held student ideas? 
 

III. Engaging Students with Phenomena 
 
III.1 Variety of phenomena 
Does the material provide multiple and varied phenomena to support the benchmark idea? 
 
III.1 First-hand experiences 
Does the material include activities that promote first-hand experiences with phenomena when 
practical or provide students with vicarious sense of the phenomena when not practical? 
 

IV. Developing and Using Scientific Ideas 
 
IV.1 Building a case 
Does the material develop an evidence-based argument in support of benchmark ideas? 
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IV.2 Introducing terms  
Does the material introduce technical terms only in conjunction with experience with the idea or 
process and only as needed to facilitate thinking and promote effective communication? 
 
IV.3 Representing ideas 
Does the material include accurate and comprehensible representations of scientific ideas? 
 
IV.4 Connecting ideas 
Does the material explicitly draw attention to conceptual connections among benchmark ideas? 
 
IV.5 Demonstrating/modeling skills and use of knowledge 
Does the material demonstrate/model or include suggestions for teachers on how to 
demonstrate/model skills or the use of knowledge? 
 
IV.6 Practicing skills and use of knowledge 
Does the material provide tasks/questions for students to practice skills or use of knowledge in a 
variety of situations? 
 

V. Promoting Student Thinking About Phenomena, Experiences, and Knowledge 
 
V.1 Providing opportunities for students to express ideas  
Does the material routinely include suggestions for having each student express, clarify, justify, 
and represent his/her ideas? Are suggestions made for when and how students will get feedback 
from peers and the teacher? 
 
V.2 Guiding student interpretation and reasoning 
Does the material include tasks and/pr question sequences to guide student interpretation and 
reasoning about experiences with phenomena and readings? 
 
V.3 Encouraging self-monitoring 
Does the material suggest ways to have students check their own progress? 
 

VI. Assessing Student Progress 
 
VI.1 Alignment of goals 
Assuming a content match between the curriculum material and the benchmark, are assessment 
items included that match the same benchmark? 
 
VI.2 Application 
Does the material include assessment tasks that require application of ideas and avoid allowing 
students a trivial way out, like using a formula or repeating a memorized item without 
understanding? 
 
VI.3 Embedded 
Are some assessments embedded in the curriculum along the way, with advice to teachers as to 
how they might use the results to choose or modify activities? 
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VII. Enhancing the Learning Environment 

 
VII.1 Teacher content learning 
Would the material help teachers improve their understanding of the science, mathematics, and 
technology necessary for teaching the material? 
 
VII.2 Classroom environment 
Does the material help teachers to create a classroom environment that welcome student 
curiosity, rewards creativity, encourages a spirit of health questioning, and avoids dogmatism? 
 
VII.3 Welcoming all students 
Does the material help teachers to create a classroom community that encourages high 
expectations for all students, that enables all students to experience success, and that provides all 
different kinds of students a feeling of belonging in the science classroom? 
 
VII.4 Connecting beyond the unit 
Does the material explicitly draw attention to appropriate connections to ideas in other units? 
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NSF Framework for Review 
of 

Instructional Materials for Middle School Science 
 
NOTE:  Although this framework is for middle school science, many of the review criteria can be 
generalized to elementary MST. Where the items refer to science standards, look for a match to 
math and technology standards as well. NSF reports that the procedure in the framework works 
well only when the reviewer is forced to cite evidence.  
 
 
Title: 
Author(s): 
Publisher: 
Reviewed by: 
Copyright date: 
Reviewer:                                 Date: 
 
I. Descriptors  
 
a. Write a brief description of the components of the curriculum upon which this review is based  
(e.g., teachers guide, student books, hands-on materials, multimedia material). That is, what 
materials did you receive and include in your review? 
 
b. Write a brief description of the purpose and broad goals of these materials. That is, what were 
the stated purposes and what were the actual purposes of the materials? 
 
c. What grade levels do the materials serve?  ____5 ____6  ____7 ___8 
 
d. Are the instructional materials designed to 
__ provide a complete multi-year program for middle school science. 
__ provide a complete one-year course for middle school science. 
__ provide multiple modules or units that could be used to supplement other course materials for 
 middle school science. 
__ provide a single module or collection of activities that could be used to supplement other course 
 materials for middle school science. 
__ other(explain): 
 
e. What are the major domains/topics of content covered by these materials? 
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II. Quality of the Science 
 
Directions: For each item, circle the number corresponding with your response to the question. 
Write an explanation for your rating of each item below the item. 
 
a. Does the content in the instructional materials align well with all eight areas of the Content 
Standards as described in the National Science Education Standards (NSES)? (See attached 
guidelines) 
1 
Omits substantial 
content included in 
NSES and/or 
includes substantial 
content not 
recommended in 
NSES 
 

2 
 

3 
Some misalignment 
of content with 
recommendations in 
NSES 
 

4 
 

5  
The curriculum with 
aligns well content 
recommendations in 
NSES 
 

 
b. Are the science concepts presented in the instructional materials accurate and correct? 
[Provide examples of major errors where they are evident. Attach extra page if necessary] 
1 
Substantial, major 
errors  
 

2 
 
 

3 
Mostly correct, with 
some minor errors 

4 
 

5 
Scientifically 
accurate and correct  
 

 
c. Do the instructional materials adequately present the major concepts in the standanls and 
adequately demonstrate and model the processes of science? 
1 
1 
Major concepts and 
processes not 
addressed 
 

2 
 

3 
Major concepts and 
processes somewhat 
addressed 
 

4 
 

5 
Major concepts and 
processes addressed 
well 
 

 
d. Does the science presented in the instructional materials reflect current disciplinary knowledge. 
1 
The ideas are out of 
date 
 

2 
 

3 
Somewhat current 
 

4 
 

5 
Current 
 

 
e. Do the instructional materials accurately represent views of science as inquiry as the National 
Science Education Standards? 
1 
Poor examples of 
inquiry 
 

2 
 

3 
Mixed quality 
 

4 
 

5 
Rich and accurate 
examples of inquiry 
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II. Quality of the Science, continued 
 
f. Do the instructional materials accurately present the history of science? 
1 
Poor portrayal of 
history of science 
 

2 
 

3 
Mixed quality 
 

4 
 

5 
Rich and accurate 
portrayal of history 
of science 
 

 
g. Do the materials emphasize technology as an area of study? 
 
h. Do the materials emphasize the personal and societal dimensions of science? 
 
i. Do the materials emphasize the content of life science? 
 
j. Do the materials emphasize the content of earth science? 
 
k. Do the materials emphasize the content or physical science? 
 
1 
Little or no emphasis 
 

2 
 

3 
Some emphasis 
 

4 
 

5 
Rich and well 
designed emphasis 
 

 
l.. Do the instructional materials provide sufficient activities for students to develop a good 
understanding of key science concepts?  
1 
Too few learning 
activities 
 

2 
 

3 
Activities provide 
some opportunity for 
students to learn 
some important 
concepts 
 

4 
 

5 
Activities provide 
many rich 
opportunities to learn 
key science concepts 
 

 
m. Do the instructional materials provide sufficient opportunities for students to apply their 
understanding of the concepts (i.e., designing of solutions to problems or issues)? 
1 
Very few application 
activities 
 

2 
 

3 
Some application 
activities 
 

4 
 

5 
Very rich in 
application activities 
 

 
n. Do the instructional materials present an accurate picture of the nature of science as a dynamic 
endeavor? 
1 
Image of science out-
of-date, inaccurate, 
or non-existent. 
 

2 
 

3 
The image of science 
is of mixed quality. 
 

4 
 

5 
The image of science 
is current and 
accurate. 
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II. Quality of the Science, continued 
 
o. Do the materials develop an appropriate breadth and depth of science content? 
1 
Too narrow or too 
broad 
 

2 
 

3 
Somewhat balanced 
 

4 
 

5 
Good balance of 
breadth and depth 
 

 
p. What is the overall quality of the science presented in the instructional materials? 
1 
Low 
 

2 
 

3 
Medium 
 

4 
 

5 
High 
 

 
III. The Pedagogical Design 
 
a. Do the instructional materials provide a logical progression for developing conceptual 
understanding in science? 
1 
No logical 
progression of ideas 
 

2 
 

3 
Somewhat logical 
progression of ideas 
 

4 
 

5 
Logical progression 
of ideas that builds 
conceptual 
understanding 
 

 
b. Do the instructional materials provide students the opportunity to make conjectures, gather 
evidence, and develop arguments to support, reject, and revise their preconceptions and 
explanations for natural phenomena? 
1 
No opportunity 
 

2 
 

3 
Some opportunity 
 

4 
 

5 
Rich and well 
designed opportunity 
 

 
c. To what extent do the instructional materials engage students in doing science inquiry? 
1 
Very few or very 
contrived activities 
for students to do 
science inquiry 
 

2 
 

3 
Some good activities 
for students to do 
science inquiry 
 

4 
 

5 
Many rich and 
authentic 
opportunities to do 
science inquiry 
 

 
d. To what extent do the instructional materials engage students in doing technology problem 
solving? 
1 
Very few or very 
contrived activities 
for students to do 
technology problem 
solving 
 

2 
 

3 
Some good activities 
for students to do 
technology problem 
solving 
 

4 
 

5 
Many rich, authentic 
opportunities for 
students to do 
technology problem 
solving 
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III. The Pedagogical Design, continued 
 
e. To what extent does the curriculum engage students in activities that help them connect science 
to everyday issues and events? 
1 
Very few or very 
contrived activities 
for students to make 
connections 
 

2 
 

3 
Some good activities 
for students to make 
connections 
 

4 
 

5 
Many rich and 
authentic 
opportunities for 
students to make 
connections 
 

 
f. How would you rate the overall developmental appropriateness of the instructional materials, 
given its intended audience of ALL students at the targeted level(s)? 
1 
Not developmentally 
appropriate 
 

2 
 

3 
Somewhat 
developmentally 
appropriate 
 

4 
 

5 
Developmentally 
appropriate 
 

 
g. Do the materials reflect current knowledge about effective teaching and learning practices (e.g, 
 active learning, inquiry, community of learners) based on research related to science education? 
1 
Do not reflect current 
knowledge about 
teaching and learning 
 

2 
 

3 
Somewhat reflective 
of current knowledge 
about teaching and 
learning 
 

4 
 

5 
Reflect well current 
knowledge about 
teaching and learning 
 

 
h. Do the instructional materials provide students the opportunity to clarify, refine, and consolidate 
their ideas, and to communicate them through multiple modes? 
 
i. Do the instructional materials provide students opportunity to think and communicate 
scientifically? 
 
j. Do the instructional materials provide students with activities connecting science with other 
subject areas? 
1 
No opportunity 
 

2 
 

3 
Some opportunity 
 

4 
 

5 
Rich and well 
designed opportunity 
 

 
k. Are the instructional materials likely to be interesting, engaging, and effective for students? 
1 
Not at all interesting 

2 
 

3 
Somewhat interesting  
 

4 
 

5 
Interesting and 
engaging 
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III. The Pedagogical Design, continued 
 
1. Are the instructional materials likely to be interesting, engaging, and effective for girls and boys? 
1 
No sensitivity to 
gender issues  
 

2 
 

3 
Some sensitivity to 
gender issues  
 

4 
 

5 
Sensitive to gender 
issues 
 

 
m. Are the instructional materials likely to be interesting, engaging, and effective for 
underrepresented and underserved students (e.g., ethnic, urban, rural; with disabilities)? 
1 
No sensitivity to 
underrepresented and 
underserved students 
 

2 
 

3 
Some sensitivity to 
underrepresented and 
underserved students 
 

4 
 

5 
Sensitive to 
underrepresented and 
underserved students  
 

 
n. Does assessment have explicit purposes connected to decisions to be made by teachers (e.g., 
prior knowledge, conceptual understanding, grades)? 
1 
Unclear purposes 
 

2 
 

3 
Somewhat clear 
purposes 
 

4 
 

5 
Clear statement of 
purposes 
 

 
o. Do assessments focus on the curriculum's important content and skills? 
1 
Poor 
correspondence(l 
 

2 
 

3 
Fair correspondence 
 

4 
 

5 
Full correspondence 
 

 
p. Do the instructional materials include multiple kinds of assessments (e.g., performance, 
paper/pencil, portfolios, student interviews, embedded, projects)? 
1 
Little or no student 
assessment provided 
 

2 
 

3 
Some variety of 
student assessment 
 

4 
 

5 
Complete student 
assessment package 
 

 
q. Are the assessment practices fair to all students? 
1 
Fair for a few 
 

2 
 

3 
Fair to most 
 

4 
 

5 
Fair to all 
 

 
r. Do the instructional materials include adequate and appropriate uses of a variety of educational 
technologies (e.g., calculators, video, computers, telecommunications)? 
1 
Little or nor 
educational 
technologies 
included 

2 
 

3 
Some appropriate 
educational 
technologies 
included 

4 
 

5 
Many appropriate  
applications of 
educational 
technologies 
included 
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III. The Pedagogical Design, continued 
 
 
s. What is the overall quality of the pedagogical design of these instructional materials? 
1 
Low 

2 
 

3 
Medium 

4 
 

5 
High 

 
t. To what extent are the purposes of the materials clear to students? 
1 
Purposes are unclear 

2 
 

3 
Purposes are 
somewhat clear 

4 
 

5 
Purposes are clear 

 
 
 
IV. Implementation and System Support 
 
a. Will the teachers find the materials interesting and engaging? 
1 
Dry and boring 
 

2 
 

3 
Somewhat interesting 
and engaging 
 

4 
 

5 
Interesting and 
engaging 
 

 
b. Do the instructional materials include information and guidance to assist the teacher in 
implementing the lessons? 
1 
No teacher support  
 

2 
 

3 
Some teacher support  
 

4 
 

5 
Rich and useful 
teacher support 
 

 
c. Do the instructional materials provide information about the kind of resources and support 
system required to facilitate the district implementation of the science materials? 
1 
No materials support 
 

2 
 

3 
Some materials 
support 
 

4 
 

5 
Rich and useful 
materials support 
 

 
d. Do the instructional materials provide information about how to establish a safe science learning 
environment? 
1 
No safety 
information 
 

2 
 

3 
Some safety 
information 
 

4 
 

5 
Rich and useful 
safety information 
 

 
e. Do the instructional materials provide information about the kinds of professional development 
experiences needed by teachers to implement the materials? 
1 
Little or no 
information provided 
 

2 
 

3 
Partial information 
provided 
 

4 
 

5 
Rich and useful 
information provided 
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f. Do the materials provide guidance in how to link the materials with the district and state 
assessment frameworks and programs? 
 
g. Do the materials provide guidance and assistance for involving administrators, parents, and the 
community at large actively in supporting school science? 
1 
No guidance  
 

2 
 

3 
Some guidance  
 

4 
 

5 
Rich and useful 
guidance 
 

 
h. Overall, are the materials usable b,. realistic in expectations of, and supportive of teachers? 
1 
Teacher unfriendly  
 

2 
 

3 
Somewhat teacher 
friendly  
 

4 
 

5 
Teacher friendly 
 

 
V.  Major Strengths and Weaknesses 
 
a. In your opinion, what are the three major strengths of this curriculum? 
 
b. In your opinion, what are the three major weaknesses of this curriculum? 
 
VI. Overall Quality, Value, and Contribution 
 
a. In your opinion what is the overall quality of these materials relative to: 
 
 
 
- turning students on to science? 
- making students think? 
- quality of science content? 
- quality of pedagogy? 
- quality of classroom assessments? 
- pushing teachers to teach differently? 

low                    high 
 
1......2......3......4.......5 
1......2......3......4.......5 
1......2......3......4.......5 
1......2......3......4.......5 
1......2......3......4.......5 
1......2......3......4.......5 
 

 
b. In your opinion, what is the overall quality of these instructional materials? 
1 
Low 
 

2 
 

3 
Medium 
 

4 
 

5 
High 
 

 
c. To what extent would you encourage the dissemination, adoption, and implementation of this 

curriculum? 
1 
Not worthy of 
disseminat ion, 
adoption, or 
implementation  

2 
 

3 
OK to disseminate, 
adopt, and implement 
if revised  

4 
 

5 
OK to disseminate, 
adopt, and implement 
as is 
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Guidelines for Section II. 
 

The following is a brief outline of the National Science Education Standards. It should be used to  
guide your responses to Section II. 

 
 

CONTENT STANDARD 
A.  Science as Inquiry 

1. Abilities necessary to do science inquiry 
2. Understandings about scientific inquiry 

B.  Physical Science 
1. Properties and changes of properties in matter 
2. Motions and forces 
3. Transfer of energy 

C.     Life Science 
1. Structure and function in living organisms 
2. Reproduction and heredity 
3. Regulation and behavior 
4. Populations and ecosystems 
5. Diversity and adaptations of organisms 

D.  Earth and Space Science 
1. Structure of the earth system 
2. Earth's history 
3. Earth in the solar system 

E.  Science and Technology 
1. Abilities of technological design 
2. Understandings about science and technology 

F.  Science in Personal and Social Perspectives 
1. Personal health 
2. Populations, resources, and environments 
3. Natural hazards 
4. Risks and benefits 
5. Science and technology in society 

G.  History and Nature of Science 
1. Science as a human endeavor 
2. Nature of science 
3. History of Science 

H.  Unifying concepts is and processes 
1. Systems, order, and organization 
2. Evidence, models, and explanation 
3. Change, constancy, and measurement 
4. Evolution and equilibrium 
5. Form and function 
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GEMS Correlation to 
NYS Learning Standards for Mathematics, Science, and Technology 

 
Standard 1 - Analysis, Inquiry, and Design 

Elementary 
Mathematical Analysis 
1.  Abstraction and symbolic representation are 

used to communicate mathematically. 
2. Deductive and inductive reasoning are used to 

reach mathematical conclusions. 
3. Critical thinking skills are used in the solution 

of mathematical problems. 

GEMS Guides 
1. Frog Math: Predict, Ponder, Play (K-3) 
2. Math on the Menu (Gr. 3-5) 

Scientific Inquiry 
1. The central purpose of scientific inquiry is to 

develop explanations of natural phenomena in a 
continuing, creative process. 

1. Involving Dissolving (Gr. 1-3) 
2. Oobleck: What Do Scientists Do? (Gr. 4-8) 

2. Beyond the use of reasoning and consensus, 
scientific inquiry involves the testing of 
proposed explanations involving the use of 
conventional techniques and procedures and 
usually requiring considerable ingenuity. 

1. Mystery Festival (Gr. 2-8) 
2. Environmental Detectives (Gr. 5-9) 

3. The observations made while testing proposed 
explanations, when analyzed using conventional 
and invented methods, provide new insights into 
phenomena. 

1. Sifting Through Science (K-2) 
2. Mystery Festival (Gr. 2-8) 
3. Fingerprinting (Gr. 4-8) 

Engineering Design 
1. Engineering design is an iterative process 

involving modeling and optimization finding the 
best solution within given constraints which is 
used to develop technological solutions to 
problems within given constraints. 

1. Animal Defenses (PreK-K) 
2. Build It! Festival (K-6) 
3. Secret Formulas (K-4) 

Standard 2 - Information Systems  
Elementary 

Information Systems  
1. Information technology is used to retrieve, 

process, an communicate information and as a 
tool to enhance learning. 

 

2. Knowledge of the impacts and limitations of 
information systems is essential to its effective 
and ethical use. 

1. Schoolyard Ecology (Gr. 3-6) 

3. Information technology can have positive and 
negative impacts on society, depending upon 
how it is used. 
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Standard 3 – Mathematics 

Elementary 
Mathematical Reasoning 
1. Students use mathematical reasoning to analyze 

mathematical situations, make conjectures, 
gather evidence, and construct an argument. 

1. Build It! Festival (K-6) 
2. Frog Math: Predict, Ponder, Play (K-3) 

Number and Numeration 
2. Students use number sense and numeration to 

develop an understanding of the multiple uses of 
numbers in the real world, the use of numbers to 
communicate mathematically, and the use of 
numbers in the development of mathematical 
ideas. 

1. Group Solutions (K-4) 
2. Group Solutions, Too! (K-4) 
3. Treasure Boxes (K-3) 

Measurement 
5. Students use measurement in both metric and 

English measure to provide a major link 
between the abstractions of mathematics and the 
real world in order to describe and compare 
objects and data. 

(Note:  All Key Ideas in Measurement, 
Uncertainty, and Patterns/Functions) 
1. Build It! Festival (K-6) 
2. Frog Math: Predict, Ponder, Play (K-3) 
3. Treasure Boxes (K-3) 
4. Group Solutions (K-4) 

Uncertainty 
6. Students use ideas of uncertainty to illustrate 

that mathematics involves more than exactness 
when dealing with everyday situations 

5. Group Solutions, To! (K-4) 
6. Quadice (Gr. 4-8) 
7. Shapes, Loops, & Images 

Patterns/Functions  
7.  Students use patterns and functions to develop 

mathematical power, appreciate the true beauty 
of mathematics, and construct generalizations 
that describe patterns simply and efficiently. 

 

Standard 4 - Science  
Elementary 

Physical Setting 
1. The Earth and celestial phenomena can be 

described by principles of relative motion an 
perspective. 

1. Earth, Moon & Stars (Gr. 5-9) 
2. Moons of Jupiter (Gr. 4-9) 

2. Many of the phenomena that we observe on 
Earth involve interactions among components of 
air, water, and land. 

1. Stories in Stone (Gr. 4-9) 

3. Matter is made up of particles whose properties 
determine the observable characteristics of 
matter and its reactivity. 

1. Solids, Liquids, and Gases (Gr. 3-6) 
2. Secret Formulas (Gr. 1-3) 
3. Bubble Festival (K-6) 
4. Involving Dissolving (Gr. 1-3) 
5. Crime Lab Chemistry (Gr. 4-8) 
5. Liquid Explorations (Gr. 1-3) 

4. Energy exists in many forms and when these 1. Hot Water & Warm Homes  
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forms change energy is conserved. 2. The Magic of Electricity 
3. The Wizard’s Lab 

5. Energy and matter interact through forces that 
result in changes in motion. 

1. Sifting Through Science (K-2) 

The Living Environment 
1. Living things are both similar to and different 

from each other and nonliving things. 

1. Tree Homes (PreK-1) 

2. Organisms inherit genetic information in a 
variety of ways that result in continuity of 
structure and function between parents and 
offspring. 

1. Mother Opossum & Her Babies (PreK-1) 
2. Penguins & Their Young (PreK-1) 

3. Individual organisms and species change over 
time. 

1. Terrarium Habitats (K-6) 
2. Aquatic Habitats (Gr. 2-6) 

4. The continuity of life is sustained through 
reproduction and development. 

1. Ladybugs (PreK-1) 
2. Ant Homes (PreK-1) 
3. Mother Opossum & Her Babies (Pre-K-1) 
4. Buzzing A Hive (K-3) 

5. Organisms maintain a dynamic equilibrium that 
sustains life. 

1. Ladybugs (Pre-K-1) 

6. Plants and animals depend on each other and 
their physical environment. 

1. Ant Homes (PreK-1) 
2. Buzzing a Hive (K-3) 
Tree Homes (PreK-1) 

7. Human decisions and activities have had a 
profound impact on the physical and living 
environment. 

1. On Sandy Shores (Gr. 2-4) 
2. Environmental Detectives (Gr. 5-9( 

6. Plants and animals depend on each other and 
their physical environment. 

1. Mapping Animal Movements (Gr. 5-9) 
2. Mapping Fish Habitats (Gr. 6-10) 

7. Human decisions and activities have had a 
profound impact on the physical and living 
environment. 

1. Acid Rain (Gr. 6-10) 
2. Global Warming & the Greenhouse Effect (Gr. 

7-10) 
3. Only Once Ocean (Gr. 5-8) 
4. Environmental Detectives (Gr. 5-9) 

Standard 5 - Technology  
Elementary  

Engineering Design 
1. Engineering design is an iterative process 

involving modeling and optimization used to 
develop technological solutions to problems 
within given constraints. 

1. Oobleck: What Do Scientists Do? (Gr. 4-8) 

Tools, Resources, and Technological Processes 
2. Technological tools, materials, and other 

resources should be selected on the basis of 
safety, cost, availability, appropriateness, and 
environmental impact; technological processes 
change energy, information, and material 
resources into more useful forms. 

1. Investigating Artifacts (K-6) 
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History and Evolution of Technology 
5. Technology has been the driving force in the 

evolution of society from an agricultural to an 
industrial to an information base. 

1. Moons of Jupiter (Gr. 4-8) 

Standard 6 - Interconnectedness: Common Themes  
Elementary 

Systems Thinking 
1.  Through systems thinking, people can 

recognize the commonalties that exist among all 
systems and how parts of a system interrelate 
and combine to perform specific functions. 

1. An Homes (PreK-1) 
2. On Sandy Shores (Gr. 2-4) 

Models 
2.  Models are simplified representations of 

objects, structures, or systems used in analysis, 
explanation, interpretation, or design. 

1. Tree Homes (PreK-1) 
2. Oobleck: What Do Scientists Do? (Gr. 4-8) 
3. Build It! Festival (K-6) 
4. Buzzing A Hive (K-3) 
5. Hide-a-Butterfly (PreK-K) 
7. Ladybugs (PreK-1) 

Magnitude and Scale 
3. The grouping of magnitudes of size, time, 

frequency, and pressures or other units of 
measurement into a series of relative order 
provides a useful way to deal with the immense 
range and the changes in scale that affect the 
behavior and design of systems. 

1. Treasure Boxes (K-3) 
2. Penguins and their Young (PreK-1) 

Equilibrium and Stability 
4. Equilibrium is a state of stability due either to a 

lack of changes (static equilibrium) or a balance 
between opposing forces (dynamic equilibrium). 

1. Terrarium Habitats (K-6) 
2. Aquatic Habitats (Gr. 2-6) 

Patterns of Change 
5. Identifying patterns of change is necessary for 

making predictions about future behavior and 
conditions. 

1. Sifting Through Science (K-2) 
2. Frog Math (K-3) 

Optimization 
6. In order to arrive at the best solution that meets 

criteria within constraints, it is often necessary 
to make trade-offs. 

1. Secret Formulas (Gr. 1-3) 

Standard 7 - Interdisciplinary Problem Solving  
Elementary 

Connections  
1. The knowledge and skills of mathematics, 

science, and technology are used together to 
make informed decisions and solve problems 
especially those relating to issues of 
science/technology/society, consumer decision 
making, design, and inquiry into phenomena. 

1. Vitamin C Testing (Gr. 4-8) 
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Strategies 
2. Solving interdisciplinary problems involves a 

variety of skills and strategies, including 
effective work habits; gathering and processing 
information; generating and analyzing ideas; 
realizing ideas; making connections among the 
common themes of mathematics, science, and 
technology; and presenting results. 

2. Microscopic Explorations: A GEMS Festival 
Guide (Gr. 4-8) 
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