
 

 

 

 

LAB-AIDS CORRELATIONS TO ILLINOIS LEARNING STANDARDS FOR SCIENCE 

 

GRADES 5-9  

 

With Assessment Guidelines information 

 

Materials from the Science Education for Public Understanding Program (SEPUP) are 
developed at the Lawrence Hall of Science, at the University of California, Berkeley, and 
distributed nationally by LAB-AIDS, Inc.  SEPUP materials are supported by grants from 
the National Science Foundation.  All other materials developed by LAB-AIDS.  This 
correlation is intended to show selected locations in SEPUP 2nd Edition programs that 
support the Illinois Learning Standards for Science. It is not an exhaustive list; other 
locations may exist that are not listed here.  
 
This document was prepared by Mark Koker, Ph D, Director of Curriculum and Training 
at LAB-AIDS and Din Seaver, Director of New Product Development.   
 
For more information about this correlation or for questions about review copies, 
presentations, or any matters related to sales or service, please contact Darin 
Christianson, LAB-AIDS Regional Manager at 507.301.3355, or by email at darin@lab-
aids.com or visit us on the web at www.lab-aids.com.  
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Key to SEPUP Core Science Programs: 
 
SEPUP programs are available as full year courses, or separately, as units, each taking 3-
9 weeks to complete, as listed below.   

 
MIDDLE SCHOOL 
 

Issues and Earth Science, Second Edition (IAES) 
Unit Title Activity Number 
Studying Soil Scientifically 1-11 
Rocks and Minerals 12-23 
Erosion and Deposition 24-35 
Plate Tectonics 36-49 
Weather and Atmosphere 50-70 
The Earth in Space 71-84 
Exploring Space 85-98 
  

Issues and Life Science, Second Edition (IALS) 
Unit Title Activity Number 
Experimental Design: Studying People Scientifically 1-10 
Body Works 11-29 
Cell Biology and Disease 30-53 
Genetics 54-71 
Ecology 72-88 
Evolution 89-101 
Bioengineering 102-109 
  

Issues and Physical Science, Second Edition (IAPS) 

Unit Title Activity Number 
Studying Materials Scientifically 1-11 
The Chemistry of Materials 12-29 
Water 30-52 
Energy 53-72 
Force and Motion 73-88 
Waves 89-99 
 
Each of the full year programs begins with a “starter” unit sequence on the scientific 
method in the context of each particular discipline.  For example, the Issues and Life 
Science (IALS) course contains a ten- activity unit called “Experimental Design: Studying 
People Scientifically,” which uses the science behind clinical trials on human subjects, to 
frame the study of the life sciences.  These are listed first in each course. 
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SEPUP Course/Activity Numbers Main Unit Issue 

IAES Issues and Earth Science  

Studying Soils Scientifically, 1-11 Why don’t plants grow in the school garden? 

Rocks and Minerals, 12-23 How do diamonds made in a lab compare to 
diamonds mined from the earth? 

Erosion and Deposition, 24-35 Where should Boomtown construct the new 
buildings? 

Plate Tectonics, 36-49 Which site would you recommend for storing 
nuclear waste? 

Weather and Atmosphere, 50-70 Is the growth of Sunbeam City affecting its 
weather, atmosphere, and water availability? 

The Earth in Space, 71-84 Why are there many different calendars? 

Earth and the Solar System, 85-98 What kinds of future space missions should we 
conduct? 

IALS Issues and Life Science  

Studying People Scientifically, 1-10 Which proposals have an experimental design 
worth funding? 

Body Works, 11-29 How can you convince people to make choices that 
reduce their level of heart disease risk? 

Cell Biology and Disease, 30-53 How is an emerging disease spread? What can you 
do to stop it? 

Genetics, 54-71 What are the ethical issues involved in using 
genetic information? 

Ecology, 72-88 What are the trade-offs of introducing a species 
into a new environment? 

Evolution, 89-101 What are the trade-offs in deciding whether to 
save an endangered species or to re-create an 
extinct one? 

Bioengineering, 102-108 How are new solutions to problems in life science 
developed?  

IAPS Issues and Physical Science  

Studying Materials Scientifically, 1-11 How should unidentified materials be handled? 

The Chemistry of Materials, 12-29 When you buy a new product, do you think about 
what materials it is made of? What will happen to 
it when you no longer have a use for it? 

Water, 30 - 52 What does your community do to make its water 
safe to drink? Whose responsibility is it? 

Energy, 53-72 Can you help a family decide what energy 
improvements they should invest in? 

Force and Motion, 73-88 Should noncommercial vehicles be more alike? 

Waves, 89-99 Are there situations in which some waves are 
harmful to your health? 
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Key to SEPUP Assessment System: 

SEPUP materials include research-based assessment system developed by SEPUP and 
the Berkeley Evaluation and Assessment Research Group (BEAR) in the University of 
California Graduate School of Education.  Forming the core of the SEPUP Assessment 
System are the assessment variables (content and process skills to be assessed), 
assessment questions or tasks used to gather evidence and scoring guides for 
interpreting students’ responses (correspond to assessment variables). 

The seven assessment variables are: 

Designing Investigations (DI) 
Organizing Data (OD) 
Analyzing Data (AD) 
Understanding Concepts (UC) 
Evidence and Trade-offs (ET) 
Communication Skills (CS) 
Group Interaction (GI) 
 
Types of assessment: 

Quick Checks ( ) present opportunities for informal formative assessment and may be 
used prior to instruction to find out what students know or think.  They may also be 
used to help teachers track students’ knowledge of key information or progress in 
understanding a concept. 

Some embedded questions and tasks and all item bank questions are all suitable for 
summative assessment.  Analysis questions are included at the end of each activity. 

Citations included in the correlation document are as follows: 

IAES 40, 41, 42 

IALS 2, 3, 37 

IAPS 1, 2, 3 

40 Q1, 3, 4 

41 Q3 UC; [IB] D2 

42 [IB] D4, 6, 8-10, 16 

IAES 40, 41, 42 40 Q1, 3, 4 
   41 Q3 UC; [IB] D2 
   42 [IB] D4, 6, 8-10, 16 
means that the standard or benchmark may be assessed using Issues and Earth Science 
Activity 40 Analysis Question 1, 3 and 4, IAES Activity 43 Analysis Question 3 using 
Understanding Concepts scoring guide and Item Bank Question D2 from Unit D Plate 
Tectonics. 

For more information on program assessment and using SEPUP rubrics, consult the 
Teacher’s Guide, TR part III Assessment section. 
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SEPUP Support for Engineering Design 

The Next Generation Science Frameworks (NGSF) notes that science and engineering are 
somewhat parallel practices and have many similar elements.  Scientists ask questions, 
make observations, and collect and analyze data, in an attempt to make sense of the 
natural world.  Similarly, engineers create, test, and redesign as they respond with 
solutions to human needs.  And just as we use scaffolds in teaching of scientific inquiry 
to improve student learning and practice, so do we use scaffolds in teaching about 
engineering for our students. The NGSF emphasizes three major phases of the 
engineering design process.  

 DESIGN:  Creates design, prototype or plan, noting constraints of proposed use 

 TEST: Tests design, prototype or plan, collecting qualitative or quantitative data 

 REDESIGN:  Evaluates prototype, design or plan, suggests further changes as 
needed 

In addition, the NGSF emphasizes the role of design in solving human problems, and of 
designers in developing criteria for solutions, evaluating solutions, and determining the 
tradeoffs involved in a design or solution. 

The table below shows SEPUP activities that support major elements of engineering 
design. Some support the initial stages of design, criteria development, and evaluation 
that precede the full design cycle by suggesting or evaluating scientific or technological 
solutions to real-world problems. Others involve students in one or all steps of the 
design cycle as they build, test, and/or redesign prototypes. 

Engineering and Design Practices in SEPUP 

Course activity with description Students suggest or 
evaluate a solution 

Students engage in the 
engineering process 

  Design Test Re-
design 

IAES11: Recommend a soil 
improvement plan 

X    

IAES 32: Design a coastal 
breakwater 

 X X X 

IAES 35: Recommend a site plan 
for housing development 

 X   

IAES 49: Evaluate sites for nuclear 
waste disposal 

X    

IAES 67: Design/build wind vane/ 
anemometer 

 X X X 

IAES 98: Recommend a space X    
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mission 

IALS 48: Design an improved hand-
washing procedure 

 X X X 

IALS 88: Suggest a plan for 
preventing zebra mussel spread 

X    

IALS 104: Design artificial heart 
valve 

 X   

IALS 105:  Design an artificial bone  X X X 

IALS 107: Design an energy bar  X X X 

IALS 108: Design a prosthetic limb  X X X 

IAPS 12:  Recommend a material 
for a drink container 

X    

IAPS 13: Construct a product life 
cycle for a drink container 

X    

IAPS 29: Evaluate options to 
recommend a “green” computer 

X    

IAPS 60: Design an ice 
preservation chamber 

 X X X 

IAPS 63: Improve a calorimeter 
design 

  X X 

IAPS 69: Design a better solar 
collector 

 X X X 

IAPS 70: Design a warm & cool 
home 

 X   

IAPS 72: Recommend an energy-
improvement plan for a home 

X X X X 

IAPS 73: Evaluate vehicle safety 
features 

 X   

IAPS 85: Design a crash test 
dummy 

 X   
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STAGE F – SCIENCE GRADES 5-7 

 

 

Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

 11A - Students who meet the standard 
know and apply the concepts, principles, 
and processes of scientific inquiry. 

  

1. Formulate hypotheses generating 
if-then, cause-effect statements and 
predictions, or choosing and explaining 
selection of the controlled variables.  

IAPS 2, 8… 

IAES 2, 6… 

IALS 5, 8… 

2 AQ2 UC 

6 AQ1 AD [IB] A3, A4 

2 AQ3 RE 

6 AQ3 AD, [IB] A8-9 

5 [IB] A11-14 

8 [IB] A11-16 

2. Design and conduct scientific 
investigation, incorporating appropriate 
safety precautions, available technology 
and equipment, researching historic and 
current foundations for similar studies, or 
replicating all processes in multiple trials.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

3. Collect and organize data 
accurately, using consistent measuring 
and recording techniques with necessary 
precision, using appropriate metric units, 
documenting data accurately from 
collecting instruments, or graphing data 
appropriately.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

4. Interpret and represent results of IAPS 3, 10… 3 Proc DI; [IB] A16 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

analysis to produce findings, 
differentiating observations that support 
or refute a hypothesis, identifying the 
unexpected data within the data set, or 
proposing explanations for discrepancies 
in the data set.  

IAES 16, 20… 

IALS 5, 8… 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

5. Report the process and results of 
an investigation, using available 
technologies for presentations, 
distinguishing observations that support 
the original hypothesis, analyzing a logical 
proof or explanation of findings, or 
generating additional questions which 
address procedures, similarities, 
discrepancies or conclusions for further 
investigations.  

IAPS 13, 15, 19… 

IAES 34, 35, 49… 

IALS 10, 20, 24… 

13 Proc RE, GI; [IB] B2-
3 

34 AQ1 RE 

10 Act UC, AQ 3 ET, 
[IB] A18-20 

 11B - Students who meet the standard 
know and apply the concepts, principles, 
and processes of technological design. 

  

1. Formulate proposals for 
technological designs which model or test 
scientific principles, generating 
investigation ideas to apply curricular 
science principles (e.g., how to test phase 
changes of substances or acceleration in 
free fall, or effect of ice/glaciers on 
rocks), brainstorming pertinent variables, 
researching historic designs, or 
conducting peer review and choice for 
design and criteria selection.  

IALS 102-108 Assessed in student 
book analysis 
questions 

2. Plan and construct technological 
design, incorporating the safety and 
procedural guidelines into the 
construction plan, or maximizing resource 
capabilities.  

IALS 102-108 Assessed in student 
book analysis 
questions 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

3. Collect and record data accurately 
using consistent metric measuring and 
recording techniques with necessary 
precision, or documenting data from 
collecting instruments accurately in 
selected format.  

IALS 102-108 Assessed in student 
book analysis 
questions 

4. Interpret and represent results of 
analysis to produce findings, comparing 
data sets for supporting or refuting 
scientific principle, evaluating multiple 
criteria for overall design success, or 
proposing explanations for sources of 
error in the data set for process or 
product design flaws.  

IALS 102-108 Assessed in student 
book analysis 
questions 

5. Communicate the results of 
design investigation presenting an oral 
and/or written report, explaining the test 
of the scientific principle, using available 
technologies, relating anecdotal and 
quantitative observations, or generating 
additional design modifications which can 
be tested later.  

IALS 102-108 Assessed in student 
book analysis 
questions 

 12A - Students who meet the standard 
know and apply concepts that explain 
how living things function, adapt, and 
change. 

  

1. Apply scientific inquiries or 
technological designs to examine the 
cellular unit recognizing how cells 
function independently to keep the 
organism alive at the single cell level and 
dependently at specialized levels, or 
comparing the metabolic and 
reproductive processes, structures and 
functions of single and multi-cellular 
organisms, to examine the patterns of 
change and stability over time, 
investigating the development of 

IALS 35, 36, 55, 62 35 AQ1 ET; [IB] C13 

36 AQ2 ET 

55 Proc DI 

62 AQ4 SI; [IB] E3, 9, 
11, 15 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

organisms and their environmental 
adaptations over broad time periods, or 
comparing the physical characteristics of 
two to three generations of familial 
characteristics.  

2. Apply scientific inquiries or 
technological designs to explore the basic 
roles of genes and chromosomes in 
transmitting traits over generations, 
describing how physical traits are 
transmitted through sexual or asexual 
reproductive processes, charting 
'pedigree' probabilities for transmissions, 
identifying examples of selective breeding 
for particular traits, or analyzing how 
familiar human diseases are related to 
genetic mutations.  

IALS 55-57, 62, 66 55 Proc DI 

56 Proc GI 

57 [IB] E10 

62 AQ4 SI; [IB] E3, 9, 
11, 15 

66 AQ2 UC; [IB] E12-
13 

3. Apply scientific inquiries or 
technological designs to examine 
stimulus-response reactions in organisms, 
comparing growth responses in plants, 
comparing simple locomotive or 
metabolic responses in simple or complex 
life forms. 

IALS 74, 83 74 AQ3 CM, [IB] E6, 
E18 

83 AQ3 DCI 

 12B - Students who meet the standard 
know and apply concepts that describe 
how living things interact with each other 
and with their environment. 

  

1. Apply scientific inquiries or 
technological designs to study the impact 
of multiple factors that affect organisms 
in a habitat, describing how behaviors are 
influenced by internal and external 
factors, sketching the interrelationships 
among/between the land, water and air 
components to life in the system, 
predicting the consequences of the 
disruption of a food pyramid, identifying 

IALS 72-73, 85-87 72 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
73 [IB] E1, E12, E24 

85 AQ1 UC, [IB] E21-
23 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

the interrelationships and variables that 
affect population sizes and behaviors, or 
identifying different niches and 
relationships found among organisms in 
an Illinois habitat.  

2. Apply scientific inquiries or 
technological designs to apply the 
competitive, adaptive and survival 
potential of organisms, describing how 
fossils are used to determine patterns of 
evolution, observing how plant and 
animal characteristics help organisms 
survive in their environments, or 
analyzing how environmental factors 
threaten or enhance the survival 
potential of populations. 

IALS 89-90, 95-96 89 AQ4 ET, [IB] F1-4, 
F29 

90 AQ3 CM, [IB] F5 

95 [IB] F18-21 

96 AQ2 DCI 

 12C - Students who meet the standard 
know and apply concepts that describe 
properties of matter and energy and the 
interactions between them. 

  

1. Apply scientific inquiries or 
technological designs to demonstrate the 
interactions of energy forms explaining 
how interactions of matter and energy 
affect the changes of state, tracing 
electrical current in simple direct and 
alternating circuits, or diagramming how 
sound, heat and light energy forms are 
detected by humans and other 
organisms.  

IAPS 65-66 66 AQ2 UC; [IB] E12-
13 

2. Apply scientific inquiries or 
technological designs to explore the basic 
structure of matter illustrating the 
structure of elements and simple 
compounds, measuring the masses of 
chemical reactants and products to show 
that the sum equals the parts, 
investigating the compressibility and 

IAPS 15-17 15 AQ5 UC [IB] B7-11 

16 [IB] B7-11 

17 AQ6 UC 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

expansion of gases at colder and hotter 
temperatures, or analyzing the electrical 
nature of charges, attraction, and 
repulsion. 

 12D - Students who meet the standard 
know and apply concepts that describe 
force and motion and the principles that 
explain them. 

  

1. Apply scientific inquiries or 
technological designs to examine 
gravitational forces, correlating how an 
object's mass and distances affect weight 
in Earth and planetary examples, 
identifying the effects of the Sun's 
gravitational force in the solar system, or 
predicting direct and inverse proportional 
trends from data of gravitational 
attraction.  

IAES 95, 96 95 AQ4 AD; [IB] G10, 
12 

96 [IB] G 4, 7, 19 

2. Apply scientific inquiries or 
technological designs to incorporate the 
impact of force on motion, associating 
Newton's three laws of motion to mass, 
distance, and acceleration, making metric 
mathematical calculations of average 
speed, velocity, and acceleration, or 
comparing resistance and friction factors 
in electrical, magnetic, fluid, and physical 
systems. 

IAPS 74, 78, 80 74 Proc DI; [IB] E1-2, 
5-6 

78 [IB] E2, 3, 8 

80 AQ2; [IB] E2, 3, 11, 
20 

 12E - Students who meet the standard 
know and apply concepts that describe 
the features and processes of Earth and 
its resources. 

  

1. Apply scientific inquiries or 
technological designs to examine the 
large-scale dynamic forces, events and 
processes that affect Earth's land and 
populations, demonstrating tectonic 

IAES 37, 43, 45-48 43 Proc GI 

45 [IB] D3, D11-12, 
D16 

48 AQ4 UC; [IB] D14, 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

movements related to earthquakes, 
tsunamis and volcanoes, or researching 
past, current and projected Earth system 
phenomena that affect populations.  

D16 

2. Apply scientific inquiries or 
technological designs to examine the 
large-scale dynamic forces, events and 
processes that affect Earth's 
water/atmospheric systems and 
populations, researching hurricane paths, 
global temperature trends, ocean 
temperatures and their effects on 
populations, researching past, current 
and projected Earth system phenomena 
that affect populations, or exploring the 
concepts associated with the 'greenhouse 
effect' on Earth.  

IAES 50-70 50 [IB] E1 

51 Proc OD 

70 AQ3 ET, [IB] E16 

3. Apply scientific inquiries or 
technological designs to relate various 
pollution and resource relationships, 
examining community and national 
policies for regulating recycling, pollution, 
and production of resources, or 
evaluating biodegradability of natural and 
synthetic materials according to 
composition and risk/benefits. 

IAPS 22, 29, 34, 39, 
51-52 

22 Proc OD 

29 AQ1 ET; [IB] B22-23 

34 AQ1 UC 

39 AQ7 SI; [IB] C3-4 

52 AQ1 ET 

 12F - Students who meet the standard 
know and apply concepts that explain the 
composition and structure of the universe 
and Earth's place in it. 

  

1. Apply scientific inquiries or 
technological designs to analyze the solar 
system and planetary characteristics, 
comparing gravitational, atmospheric, 
compositional, and energy factors 
necessary for planetary habitation, 
describing evidence for presence of water 
beyond Earth, or predicting factors and 

IAES 88, 90-91, 97-98 88 AQ2 UC, [IB] G3, 
G13, G17 

90 [IB] G9, 16, 18 

97 AQ1 RE 

98 AQ2 ET, CS; [IB] 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

materials necessary for interplanetary 
travel and study.  

G16, G20 

2. Apply scientific inquiries or 
technological designs to examine the 
features of the universe introducing the 
calculations associated with the scale of 
the universe in terms of the speed of 
light, describing the star groupings 
according to masses, color, apparent 
color, distances and brightness, 
identifying these characteristics about 
our star and its layers, or comparing the 
capabilities of different kinds of 
telescopes and imaging technologies.  

N/C  

 13A - Students who meet the standard 
know and apply accepted practices of 
science. 

  

1. Apply appropriate principles of 
safety, outlining safety precautions, 
clean-up and disposal procedures, as well 
as specimen care and handling for inquiry 
or design investigations, role-playing 
responses for individual or group 
reactions in threatening weather, 
hazardous chemical contamination, or 
other unsafe situations, or conducting 
safety tests or surveys about potential 
safety hazards in the classroom, school 
building, or home.  

All SEPUP programs 
contain detailed safety 
notes for teachers and 
students 

 

2. Apply scientific habits of mind, 
generating questions and strategies to 
test science concepts using critical and 
creative thinking, researching historic 
examples of valid and faulty hypothesis 
generation and investigations, 
contrasting the scientific methods of 
observational and experimental 
investigations, or proposing how and why 

IALS 12, 14, 17… 

IAPS 6-10, 29… 

IAES 5, 7, 10… 

 

(See also 11A: 1-5.) 

12 [IB] B12, B15 

14 [IB] B16 

6 AQ1 AD [IB] A3, A4 

7 AQ 1 AD, AQ1 UC, 
[IB] A5, A7, A8 

5 AQ5 UC; [IB] A3-4 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

more than one possible conclusion should 
be considered and can be drawn from 
scientific investigations.  

6 AQ3 AD, [IB] A8-9 

3. Analyze cases of scientific studies, 
studying historic examples of valid inquiry 
investigations associated with the life, 
environmental, physical, earth and space 
sciences, contrasting faulty studies with 
deviations from established scientific 
methods, contrasting the scientific 
methods between observational, remote 
and experimental investigations, or 
suggesting how societal influences have 
affected scientific inquiry positively and 
negatively.  

IALS 43, 94, 102-108 

IAES 40, 42 

IAPS 16, 80 

43 AQ2 CM, AQ5 UC, 
[IB] C 12, C21-22 

94 AQ3 UC, [IB] F16, 
F26 

42 [IB] D4, 6, 8-10, 16 

16 [IB] B7-11 

80 AQ2; [IB] E2, 3, 11, 
20 

 13B - Students who meet the standard 
know and apply concepts that describe 
the interaction between science, 
technology, and society. 

  

1. Apply scientific technologies, 
incorporating technology and probe ware 
into classroom research, investigations, 
and contextual studies, or projecting 
possible technological advances in the 
near and long-term future.  

Many lessons use 
technology, see 
www.sepuplhs.org for 
a list. 

 

2. Research the interactions of 
technology in science and societal 
situations, explaining ways that 
ecosystems have been changed as results 
of technological innovations, inferring 
technological impact in published 
medical, economic, and population 
statistics (e.g., birth/death rates, disease 
transmission), or explaining how changes 
in transportation, communication, 
production, and other technologies affect 
the location of economic activities.  

IALS 72, 73 72 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
73 [IB] E1, E12, E24 

http://www.sepuplhs.org/
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

3. Analyze the societal interactions 
resulting from scientific discoveries and 
technological innovations, researching 
the scientific milestones that have 
revolutionized thinking over time, 
grouping technological innovations to 
historic time periods and changes in 
communities and countries, or comparing 
public perceptions about the costs and 
impact of pure science research and 
applied science solutions. 

IALS 102-108, IAES 97, 
98 

IAPS 80 

97 AQ1 RE 

98 AQ2 ET, CS; [IB] 
G16, G20 

80 AQ2; [IB] E2, 3, 11, 
20 
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STAGE G – SCIENCE  GRADES 6-8 

Illinois Descriptor Location in SEPUP  

 11A - Students who meet the standard 
know and apply the concepts, principles, 
and processes of scientific inquiry. 

  

1. Formulate contextual hypotheses 
generating an if-then, cause- effect 
premise, differentiating qualitative and 
quantitative data and their applicability, 
using conceptual/mathematical/ physical 
models, or previewing existing research 
as primary reading sources.  

IAPS 2, 8… 

IAES 2, 6… 

IALS 5, 8… 

2 AQ2 UC 

6 AQ1 AD [IB] A3, A4 

2 AQ3 RE 

6 AQ3 AD, [IB] A8-9 

5 [IB] A11-14 

8 [IB] A11-16 

2. Design inquiry investigation which 
addresses proposed hypothesis, 
determining choice of variables, 
preparing data-collecting format, or 
incorporating all procedural and safety 
precautions, materials and equipment 
handling directions.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

3. Conduct inquiry investigation 
choosing applicable metric units of 
measurement with estimated scale and 
range of results for student-generated 
data tables, using direct, indirect, or 
remote technologies for observing and 
measuring, conducting sufficient multiple 
trials, or recording all necessary data and 
observations objectively.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

4. Interpret and represent analysis of 
results to produce findings, observing 
trends within data sets, evaluating data 
sets to explore explanations of outliers or 
sources of error, or analyzing 

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 
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Illinois Descriptor Location in SEPUP  

observations and data which may support 
or refute inquiry hypothesis,  

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

5. Report and display the process 
and findings of inquiry investigation, 
presenting oral or written final report for 
peer review, generating further questions 
for alternative investigations or 
procedural refinements, or evaluating 
other investigations for 
consolidation/refinement of procedures 
or data explanation.  

IAPS 13, 15, 19… 

IAES 34, 35, 49… 

IALS 10, 20, 24… 

13 Proc RE, GI; [IB] B2-
3 

34 AQ1 RE 

10 Act UC, AQ 3 ET, 
[IB] A18-20 

 11B - Students who meet the standard 
know and apply the concepts, principles, 
and processes of technological design. 

  

1. Identify an important historic 
innovation or model of a technological 
design, examining inventions or 
entrepreneurial events driven by science 
or engineering principles, searching 
pertinent historical foundation, or 
determining the success criteria, design 
constraints, and testing logistics that 
were encountered.  

IALS 102-108 Assessed in student 
book analysis 
questions 

2. Construct selected technological 
innovation model, sketching a 
progression of design stages and 
prototypes, proposing the logical 
sequence of steps in design construction, 
identifying original and comparable 
simulation materials for construction, 
predicting proportional scale for actual 
parameters and materials, or completing 
assembly of innovation model.  

IALS 102-108 Assessed in student 
book analysis 
questions 

3. Test prototype predicting 
proportional scale for actual parameters 

IALS 102-108 Assessed in student 
book analysis 
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and materials, conducting multiple trials 
according to success criteria, scale, and 
design constraints, or recording reliable 
and precise data and anecdotal 
observations.  

questions 

4. Analyze data to evaluate design, 
comparing and summarizing data from 
multiple model trials, or correlating 
historic conditions and data to model 
testing.  

IALS 102-108 Assessed in student 
book analysis 
questions 

5. Communicate design evaluation 
report, presenting oral and written report 
on historical significance of selected 
technological design and tested model, its 
original constraints and conditions, or 
generating possible alternative designs 
which could have been considered 
historically. 

IALS 102-108 Assessed in student 
book analysis 
questions 

 12A - Students who meet the standard 
know and apply concepts that explain 
how living things function, adapt, and 
change. 

  

1. Apply scientific inquiries or 
technological designs to examine the 
cellular-to-organism interrelationships, 
comparing the increasingly complex 
structure and function of cells, tissues, 
organs and organ systems, demonstrating 
the processes for biological classification, 
analyzing normal and abnormal growth 
and health in organisms (with a focus on 
humans), describing how physiological 
systems carry out vital functions (e.g., 
respiration, digestion, reproduction, 
photosynthesis, excretion, and 
temperature regulation).  

IALS 12, 18, 40, 43, 80-
82 

12 [IB] B12, B15 

18 [IB] B9, B17-18, 
B29 

40 AQ3 DCI, [IB] C15, 
C18 

43 AQ2 CM, AQ5 UC, 
[IB] C 12, C21-22 

80 [IB] E2-3, E7-10, 
E15, E16, E25 

2. Apply scientific inquiries or 
technological designs to examine macro- 
and micro-evolution in organisms, 

IALS 89, 93, 94, 96, 97, 
99 

89 AQ4 ET, [IB] F1-4, 
F29 



 

20 
 

Illinois Descriptor Location in SEPUP  

comparing and assessing changes in the 
features or forms of organisms over 
broad time periods to their adaptive 
functions and competitive advantages, 
describing how natural selection accounts 
for diversity of species over many 
generations.  

93 AQ4 UC, [IB] F8-11 

94 AQ3 UC, [IB] F16, 
F26 

99 AQ2 UC, [IB] 434-
36 

3. Apply scientific inquiries or 
technological designs to explore the 
science of genetics, tracing the history of 
genetics, correlating the principles of 
genetics to mitotic cell division and 
simple mathematical probabilities, 
researching applied genetics in plant and 
animal breeding, or associating genetic 
factors for inheritance in humans, 
including genetic disorders.  

IALS 55-57, 60, 61, 63 55 AQ2 UC 

56 AQ3 UC, [IB] D7, 
D2, D25 

60 AQ1 DCI [IB] D2 

61 [IB] D5, D12-16 

4. Apply scientific inquiries or 
technological designs to examine the 
cellular coordination of responses, 
describing how the nervous system 
communicates between cells within the 
whole organism, tracing stimulus-
response paths in various nervous 
systems, or analyzing the effect of 
substances (e.g., oxygen, food, blood, 
hormones, drugs) circulating through the 
body. 

IALS 5, 7, 12, 18 5 [IB] A11-14 

7 AQ5 DCI & CM, [IB] 
A4-6 

12 [IB] B12, B15 

 12B - Students who meet the standard 
know and apply concepts that describe 
how living things interact with each other 
and with their environment. 

  

1. Apply scientific inquiries or 
technological design to examine the 
energy requirements of ecosystems, 
tracing the roles and population ratios of 
producers, consumers, and decomposers 
in food chains and webs, or identifying 
the biomass relationship with the transfer 
of energy from the sun to final 

IALS 79-81 79 AQ1 UC, [IB] E2-3, 
E7-11, E16, E35 

80 [IB] E2-3, E7-10, 
E15, E16, E25 

81 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
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consumers.  

2. Apply scientific inquiries or 
technological designs to relate the 
chemical cycles in ecosystems, modeling 
the water, carbon, and nitrogen cycles 
with local references, or researching 
groundwater resources and potential 
sources of contamination with local 
examples.  

IAES 9, 61-62 

 

9 [IB] A6 

62 AQ4 SI; [IB] E3, 9, 
11, 15 

2.        Apply scientific inquiries or 
technological designs to explore the 
interactions between an ecosystem's 
organisms, examining types of interactive 
relationships (e.g., mutualism, predation, 
parasitism) with specific examples, or 
explaining interrelationship of 
adaptations and ecosystem survival.  

IALS 79-80 79 AQ1 UC, [IB] E2-3, 
E7-11, E16, E35 

80 [IB] E2-3, E7-10, 
E15, E16, E25 

3. Apply scientific inquiries or 
technological designs to introduce 
population dynamics in ecosystems, 
exploring models of population growth 
rates, determining factors that limit 
population growth, or researching 
specific instances of population 
explosions over time.  

IALS 72-73, 85 72 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
73 [IB] E1, E12, E24 

85 AQ1 UC, [IB] E21-
23 

4. Apply scientific inquiries or 
technological designs to model global 
biomes, identifying the general climate, 
soil, and inhabitant of the six major land-
based biomes, mapping the global 
biomes, or comparing the graphical 
meteorological data (temperature, 
precipitation) of biomes/ecosystems. 

IAES 53 53 [IB] E2, E7 

 12C - Students who meet the standard 
know and apply concepts that describe 
properties of matter and energy and the 
interactions between them. 

  

1. Apply scientific inquiries or IAPS 59-62 (heat 61 [IB] D10 
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technological designs to compare heat, 
light, and sound energies, distinguishing 
heat and temperature, their 
measurements, and the relationship to 
mass, recording temperatures of simple 
substances collected during 
melting/freezing or boiling/condensing to 
trace phase changes, identifying ways of 
production and travel for heat, light, and 
sound in various media, or relating sound 
reflection, loudness, frequency, and pitch 
in common examples.  

energy only) 62 [IB] D6, D19, D20 

2. Apply scientific inquiries or 
technological designs to explore the 
nature of energy conversions and 
conservation, describing energy and its 
different forms with common examples, 
categorizing energy into kinetic and 
potential states, explaining energy 
conversion and conservation possibilities, 
or introducing the connections to 
concepts of force, momentum, power, 
and motion.  

IAPS 54, 56, 58, 64 54 Proc DI; [IB] D1 

58 AQ2 UC, [IB] D4-5, 
D8 

64 AQ3 ET, AQ4 AD, 
[IB] D7 

3. Apply scientific inquiries or 
technological designs to explore the basic 
structure of matter measuring mass and 
volumes of common solids (regular and 
irregular) and liquids to introduce density 
ratios, comparing ratios of different 
masses and different volumes of the 
same kinds of samples, relating how 
historic models of elemental matter from 
ancient Greeks to medieval alchemists 
evolved to current representations and 
explanations, classifying comparable 
properties of representative elements or 
similar compounds (mixtures, acids, 
bases, salts, metals, non-metals), or 
constructing simple chemical structure 
models to explain chemical combinations, 

IAPS 8-10, 14-16 8 AQ6 UC; [IB] A9 

9 AQ3 UC, [IB] A10-12 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

14 [IB] B4-6 

16 [IB] B7-11 
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states, and properties. 

 12D - Students who meet the standard 
know and apply concepts that describe 
force and motion and the principles that 
explain them. 

  

1. Apply scientific inquiries or 
technological designs to explore frames 
of reference for measuring motion, 
visualizing the possible reference frames 
in multiple motion examples, or 
comparing scope of motion (straight line, 
projectile, inclined, free fall, circular) of 
various objects.  

N/C (covered to some 
extent in IAPS 74, 79) 

 

2. Apply scientific inquiries or 
technological designs to measure motion, 
explaining the dimensions of speed/time 
with directional units, comparing speed, 
average speed, velocity, acceleration, and 
momentum with common examples, 
using simple machines to demonstrate 
the principles of mechanics, or analyzing 
components of motion graphically.  

IAPS 74-75 (cart and 
ramp system used, 
other simple machines 
not addressed) 

74 Proc DI; [IB] E1-2, 
5-6 

75 AQ2 UC, [IB] E2, 4-
6, 7, 14 

3. Apply scientific inquiries or 
technological designs to measure force, 
explaining the dimensions of force 
graphically, comparing common 
examples of balanced or unbalanced 
forces in everyday use, or examining 
frictional forces in common examples.  

IAPS 78, 81 79 [IB] E10 

81 [IB] E3, 13, 15 

4. Apply scientific inquiries or 
technological designs to explore laws and 
theories associated with motion, 
comparing common situations to each of 
Newton's three laws of motion, using the 
appropriate units, introducing 
applications to Newton's Law of Universal 
Gravitation, or incorporating the variant 
of air resistance. 

IAPS 80 80 AQ2; [IB] E2, 3, 11, 
20 
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 12E - Students who meet the standard 
know and apply concepts that describe 
the features and processes of Earth and 
its resources. 

  

1. Apply scientific inquiries and 
technological design to investigate large-
scale dynamic forces that change geologic 
features, diagramming single global 
features over time as affected by 
continental drift, identifying properties 
and origins of rocks and minerals, or 
explaining impact of weathering, erosion, 
and deposition.  

IAES 40-42, 47-48 41 AQ3 UC; [IB] D2 

42 [IB] D4, 6, 8-10, 16 

47 [IB] D16 

48 AQ4 UC; [IB] D14, 
D16 

2. Apply scientific inquiries or 
technological designs to investigate large-
scale meteorological forces distinguishing 
weather from climate, examining global 
weather data over broad periods of time, 
or explaining how atmospheric circulation 
is driven by solar heating. 

IAES 53, 58, 65, 67, 69 53 [IB] E2, E7 

58 [IB] E6 

67 Proc DI 

69 Proc CS; [IB] E14 

3. Apply scientific inquiries or 
technological designs to investigate large-
scale oceanographic forces, mapping 
ocean motions and life zones, identifying 
the quantitative proportions of ocean and 
fresh water. 

IAES 56-57 56 Proc GI 

57 [IB] E10 

 12F - Students who meet the standard 
know and apply concepts that explain the 
composition and structure of the universe 
and Earth's place in it. 

  

1. Apply scientific inquiries or 
technological designs to explore the earth 
in space with its moon, plotting how the 
relative motions and positions of the sun, 
earth, and moon influence eclipses, moon 
phases, and tides, comparing the 
composition and surface features of the 
earth and moon, using imaging, 
magnifications and displays to model the 

IAES 74, 75, 77, 80, 81-
82 

74 [IB] F1-2 

77 [IB] F10-12 

80 [IB] F4-9 

81 AQ5 UC; [IB] F5, F8 

82 AQ5 UC, [IB] F5, F8 
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moon's surface features, or calculating 
earth and moon rise and set over time.  

2. Apply scientific designs to explore 
the solar system, comparing the major 
features of the solar system including the 
nine planets, their moons, orbital shapes, 
surface and atmospheric conditions, 
orientation and periods of rotation and 
revolution, charting orbital factors of 
comets, asteroids, meteors, etc., or 
explaining imaging displays of different 
kinds of solar system objects.  

IAES 88, 89, 90-91 88 AQ2 UC, [IB] G3, 
G13, G17 

89 Proc RE; [IB] G6, 
G14 

90 [IB] G9, 16, 18 

91 AQ4 UC 

3. Apply scientific inquiries or 
technological designs to study the 
galaxies, describing the relationship of 
galactic components (e.g., age, 
composition, properties), or explaining 
imaging displays of views of galactic 
objects.  

N/C  

4. Apply scientific inquiries or 
technological designs to study space 
exploration, creating a timeline which 
denotes the important events associated 
with the global space programs, 
identifying the kinds of technologies 
which are currently used for studying the 
solar system and universe, or reporting 
on applicable historic studies which have 
provided discoveries, tools or 
explanations associated with space 
exploration. 

IAES 85, 86-87, 97-98 85 [IB] G1 

87 [IB] G8, G15 

97 AQ1 RE 

98 AQ2 ET, CS; [IB] 
G16, G20 

 13A - Students who meet the standard 
know and apply accepted practices of 
science. 

  

1. Apply appropriate principles of 
safety, identifying potentially hazardous 
chemical combinations in the home or 
classroom, suggesting responses and 
reactions in home and classroom settings 

All SEPUP programs 
contain detailed safety 
notes for teachers and 
students, and ethical 
care guidelines for use 
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in case of threatening chemical scenarios, 
following all necessary safety 
precautions, cleaning and disposal 
procedures for scientific investigations, 
demonstrating safe transport, precise 
use, and appropriate storage for scientific 
equipment, or providing safe and ethical 
care for all classroom organism 
collections.  

of live animals in the 
classroom 

2. Apply scientific habits of mind, 
generating questions and strategies to 
test science concepts using critical and 
creative thinking, identifying instances of 
how scientific reasoning, insight, skill, 
creativity, intellectual honesty, tolerance 
of ambiguity, skepticism, persistence, and 
openness to new ideas have been integral 
to scientific discoveries and technological 
improvements, or comparing scientist's 
work and habits of mind to work in other 
careers.  

IALS 12, 14, 17… 

IAPS 6-10, 29… 

IAES 5, 7, 10… 

 

(See also 11A: 1-5.) 

12 [IB] B12, B15 

14 [IB] B16 

6 AQ1 AD [IB] A3, A4 

7 AQ 1 AD, AQ1 UC, 
[IB] A5, A7, A8 

5 AQ5 UC; [IB] A3-4 

6 AQ3 AD, [IB] A8-9 

3. Analyze cases of scientific studies, 
studying historic examples of valid 
investigations from curricular life, 
environmental, physical, earth, and space 
sciences, finding examples of faulty or 
biased scientific reasoning which 
distorted scientific understanding, or 
citing experimental and observational 
strategies in direct, indirect, and remote 
investigations. 

IALS 43, 94, 102-108 

IAES 40, 42 

IAPS 16, 80 

43 AQ2 CM, AQ5 UC, 
[IB] C 12, C21-22 

94 AQ3 UC, [IB] F16, 
F26 

42 [IB] D4, 6, 8-10, 16 

16 [IB] B7-11 

80 AQ2; [IB] E2, 3, 11, 
20 

 13B - Students who meet the standard 
know and apply concepts that describe 
the interaction between science, 
technology, and society. 

  

1. Explore scientific technologies in 
life, environmental, physical, earth, and 
space sciences, identifying advances in 
the past century, describing technologies 

Many lessons use 
technology, see 
www.sepuplhs.org for 

 

http://www.sepuplhs.org/
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used by scientists to forecast, explain, or 
test major events in each of the sciences, 
or diagramming processes and products 
from applicable technologies.  

a list. 

2. Explore the interactions of science 
and technology in multicultural, societal, 
and economic settings, analyzing how the 
introduction of a new technology has 
affected human activities worldwide, or 
associating personal biographic 
information about science leaders from 
around the world.  

IALS 72, 73 72 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
73 [IB] E1, E12, E24 

3. Explore historic, multicultural 
societal influences on scientific 
discoveries and technological 
innovations, comparing the knowledge, 
skills, and methods of early and modern 
scientists in the sciences, or finding 
examples of rejection of scientific or 
technological advances by cultures based 
on belief systems.  

IALS 102-108, IAES 97, 
98 

IAPS 80 

97 AQ1 RE 

98 AQ2 ET, CS; [IB] 
G16, G20 

80 AQ2; [IB] E2, 3, 11, 
20 

4. Explore scientific concepts in 
career and technical knowledge and skills 
in everyday settings, interviewing adults 
to identify specific applications of 
scientific concepts or technological 
innovations, researching job market 
trends for anticipated changes in the next 
ten-year period based on projected 
technology interventions, resource 
depletion or access, or economic 
interactions, or demonstrating 
relationships between improving 
technology, all science fields, and 
education/training requirements for such 
careers. 

IALS 102-108 Addressed in student 
book analysis 
questions for the 
lessons 
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STAGE H- SCIENCE  GRADES 7-9 

 

 

Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

 11A - Students who meet the standard 
know and apply the concepts, principles, 
and processes of scientific inquiry. 

  

1. Formulate issue-specific hypothesis, 
generating inquiry questions for an issue 
investigational premise, differentiating 
qualitative and quantitative data and their 
applicability, using 
conceptual/mathematical/physical models, 
or previewing associated research.  

IAPS 2, 8… 

IAES 2, 6… 

IALS 5, 8… 

2 AQ2 UC 

6 AQ1 AD [IB] A3, A4 

2 AQ3 RE 

6 AQ3 AD, [IB] A8-9 

5 [IB] A11-14 

8 [IB] A11-16 

2. Design scientific issue investigation 
which addresses proposed hypothesis(es), 
proposing applicable survey instruments, 
or selecting associated research, analysis, 
and communication components.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

3. Conduct issue investigation, using 
technologies for data collection and 
assimilation, following established formats 
for random sampling, or following all 
procedural and safety precautions, 
materials and equipment handling 
directions.  

IAPS 3, 10… 

IAES 16, 20… 

IALS 5, 8… 

3 Proc DI; [IB] A16 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

4. Interpret and represent analysis of IAPS 3, 10… 3 Proc DI; [IB] A16 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

results evaluating data sets to explore 
explanations of unexpected responses and 
data concurrence, evaluating survey 
validity and reliability, or analyzing 
research and data for supporting or 
refuting the hypothesis.  

IAES 16, 20… 

IALS 5, 8… 

10 AQ1 AD, Proc DI; 
[IB] A10-12 

16 AQ3 RE; [IB] B7-10 

20 Proc GI; [IB] B6 

5 [IB] A11-14 

8 [IB] A11-16 

5. Report, display and defend the 
process and findings of issue investigation, 
presenting oral or written final report for 
action response options for peer review, 
generating further questions or issues for 
consideration, or evaluating other 
resolutions or responses for action for 
applicable correlations, consolidation or 
explanations. 

IAPS 13, 15, 19… 

IAES 34, 35, 49… 

IALS 10, 20, 24… 

13 Proc RE, GI; [IB] B2-
3 

34 AQ1 RE 

10 Act UC, AQ 3 ET, 
[IB] A18-20 

 11B - Students who meet the standard 
know and apply the concepts, principles, 
and processes of technological design. 

  

1. Formulate proposals for design 
investigation, generating strategies to test 
or model a scientific concept, suggesting 
appropriate supplies, materials, resources, 
and equipment to test concepts.  

IALS 102-108 Assessed in student 
book analysis 
questions 

2. Create and conduct technological 
design testing objectively, sketching 
schematic of design or predictions, or 
incorporating the appropriate safety, 
available technology and equipment 
capabilities into construction and testing of 
design.  

IALS 102-108 Assessed in student 
book analysis 
questions 

3. Collect and record data accurately, 
using consistent metric measuring and 
recording techniques with necessary 
precision, recording data accurately in 

IALS 102-108 Assessed in student 
book analysis 
questions 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

appropriate format, or graphing data 
appropriately according to the tested 
variables.  

4. Represent results of analysis to 
produce findings comparing data sets 
according to the design criteria, evaluating 
multiple prototype solutions to the overall 
design success criteria, or proposing 
explanations for sources of error in the 
data set with regards to product design 
flaws, or model limitations.  

IALS 102-108 Assessed in student 
book analysis 
questions 

5. Report the process and results of a 
design investigation, selecting graphs and 
charts that effectively report the design 
data, making oral and/or written 
presentations, proposing logical 
explanations of success or errors, or 
generating additional design modifications 
which can be tested later. 

IALS 102-108 Assessed in student 
book analysis 
questions 

 12A - Students who meet the standard 
know and apply concepts that explain how 
living things function, adapt, and change. 

  

1. Apply scientific inquiries or 
technological designs to explain the 
chemical nature of biological processes, 
describing photosynthesis in terms of basic 
requirements and products, correlating 
respiration, or diagramming the nitrogen, 
water, oxygen, and carbon cycles with 
reference to ecosystem-to-molecular 
levels.  

IALS 80-81 

IAES 62 

80 [IB] E2-3, E7-10, 
E15, E16, E25 

81 AQ5 UC, [IB] E2, 3, 
E5, E13-14 

62 AQ4 SI; [IB] E3, 9, 
11, 15 

2. Apply scientific inquiries or 
technological designs to correlate the basis 
of cellular and organism reproductive 
processes, correlating possible genetic 
combinations to the type of reproductive 
process, diagramming and comparing 

IALS 57, 63 63 [IB] D1, D2-5, D8-
11, D18, D22-24 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

mitotic and meiotic cell division, or 
distinguishing asexual and sexual (egg, 
sperm and zygote formation) reproduction 
with examples.  

3. Apply scientific inquiries or 
technological designs to compare 
evolutionary trends between kingdoms 
and phyla, exploring natural and applied 
hybridization, explaining the increasing 
sophistication of body systems correlating 
embryological, structural, and functional 
development, or exploring the impact of 
environmental factors on these trends.  

IALS 75, 76 (see also 
web site extensions 
for these activities at 
www.sepuplhs.org) 

75 [IB] E4, E36 

76 AQ 1-2 

4. Apply scientific inquiries or 
technological designs to explore social and 
environmental responses of organisms, 
describing learned and inherited behaviors 
and responses across kingdoms and 
between/among phyla, explaining cyclic 
behaviors and responses in various species, 
or examining social behaviors of insects 
and vertebrates.  

IALS 74, 83, 86 74 AQ3 CM, [IB] E6, 
E18 

83 AQ3 DCI 

86 AQ1 CM 

 12B - Students who meet the standard 
know and apply concepts that describe 
how living things interact with each other 
and with their environment. 

  

1. Apply scientific inquiries or 
technological design to explore the 
implications of change and stability in 
ecosystems, identifying evolutionary 
adaptations brought on by environmental 
changes, analyzing factors that influence 
the size and stability of populations (e.g., 
temperature, climate, soil conditions, 
predation, habitat), or contrasting energy 
use by organisms.  

IALS 72, 79, 80, 95, 96 72 AQ5 UC, [IB] E2, 3, 
E5, E13-14 
79 AQ1 UC, [IB] E2-3, 
E7-11, E16, E35 

80 [IB] E2-3, E7-10, 
E15, E16, E25 

96 AQ2 DCI 

2. Apply scientific inquiries or IALS 72, 77, 84, 85 72 AQ5 UC, [IB] E2, 3, 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

technological design to examine species' 
demise or success within ecosystems 
identifying problems for species 
conservation and extinction, projecting 
population changes when habitats are 
altered or destroyed (deforestation, 
desertification, wetlands destruction, 
introduction of exotic species),or 
researching economic and scientific value 
implications for changes to genetic 
diversity.  

E5, E13-14 
77 AQ4 DCI, AQ7 DCI 

84 [IB] E19-20, E26-27, 
E34 

85 AQ1 UC, [IB] E21-
23 

3. Apply scientific inquiries or 
technological design to study 
biogeography, researching global biomes, 
locating hemispheric, continental, and 
regional examples of each biome, or 
graphing associated mathematical 
comparison factors.  

N/C  

4. Apply scientific inquiries or 
technological design to analyze Illinois-
specific ecosystems and biomes, modeling 
topographic features, population data, 
plant diversity and distribution from 
historic records, collecting scientific 
seasonal/annual local ecosystem data for 
direct connection to change and stability 
factors, or projecting scenarios of changes 
to local ecosystem for near- and long-term 
future contingencies. 

IALS 87-88 87 AQ1 ET 

88 AQ3 ET, [IB] E28-32 

 12C - Students who meet the standard 
know and apply concepts that describe 
properties of matter and energy and the 
interactions between them. 

  

1. Apply scientific inquiries or 
technological designs to examine patterns 
of interactions of energy with matter, 
describing and measuring how the 
interactions effect changes of state or 

IAPS 14, 15-16, 19, 25,  

 

14 [IB] B4-6 

15 AQ5 UC [IB] B7-11 

16 [IB] B7-11 
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SEPUP CORE PROGRAMS 

Location  Assessment 

properties, using quantitative data from 
investigations and simple chemical 
formulas and equations to support the 
concept of conservation of mass, 
comparing positions, movements, and 
relationships of atoms in different states, 
or predicting chemical reactivity from 
information in the Periodic Table.  

19 [IB] B12-14 

 

2. Apply scientific inquiries or 
technological designs to explore electric 
and magnetic energy fields, describing 
natural forces of static electricity and kinds 
of conductors and insulators, sketching the 
magnetic lines of force and basic polar 
attraction and repulsion, or creating 
electric, magnetic, and electromagnetic 
fields with simple explanations.  

IAPS 65A  

3. Apply scientific inquiries or 
technological designs to examine the 
chemical and physical characteristics of 
matter, constructing and discussing models 
and charts that explain these properties, 
investigating the relationships among 
atoms, molecules, elements, and 
compounds, classifying objects and 
mixtures based on these properties, 
explaining the organization of elements in 
the Periodic Table, or investigating the 
properties of gases at varying 
temperatures and pressures.  

IALS 14, 15-17 14 [IB] B16 

15 AQ3 UC, [IB] B2, 
B5, B25-28 

16 AQ4 UC, [IB] B6 

17 [IB] B1, B8, B21 

4. Apply scientific inquiries or 
technological designs to examine the 
conservation of matter and energy, 
quantifying conservation of mass, 
diagramming conservation of energy in 
common examples, or relating the 
concepts of force, momentum, power, 
motion, and work to the concepts of mass, 
distance, and velocity and their applicable 

IAPS 25, 77, 80, 84 77 Proc DI 

80 AQ2; [IB] E2, 3, 11, 
20 

84 [IB] E16 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

constants, laws, and equations. 

 12D - Students who meet the standard 
know and apply concepts that describe 
force and motion and the principles that 
explain them. 

  

1. Apply scientific inquiries or 
technological designs to examine multiple 
dimensions of motion, tracing and 
measuring motion in terms of position, 
direction, acceleration, and speed in 
straight line, circular, and inclined paths, 
testing the harmonic and oscillating motion 
in everyday examples, or applying natural 
frequency to common examples and 
scientific studies.  

IAPS 74, 75, 79, 82-84 74 Proc DI; [IB] E1-2, 
5-6 

75 AQ2 UC, [IB] E2, 4-
6, 7, 14 

79 [IB] E10 

82 AQ3 RE; [IB] E3, 9, 
12 

84 [IB] E16 

2. Apply scientific inquiries or 
technological designs to investigate 
gravitational forces: explaining the 
comparisons of weight and mass with 
variations of 'g' forces and different 
locations, or calculating descent and free 
fall trajectories of objects in various 
settings. 

N/C  

3. Apply scientific inquiries or 
technological designs to explore the 
applications of scientific work, constructing 
variations of simple and compound 
machines to measure work, power, and 
force with varying frictional factors, 
calculating work efficiency of common and 
complex machines, or converting forces of 
nature (such as weather: tornadoes, wind) 
into Newtonian factors. 

N/C  

 12E - Students who meet the standard 
know and apply concepts that describe the 
features and processes of Earth and its 

  



 

35 
 

 

Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

resources. 

1. Apply scientific inquiries and 
technological designs to investigate the 
explanations of the geologic features and 
structures, diagramming the established 
geologic eras, periods, and epochs, 
describing the geological events that led to 
the formation of the Great Lakes and 
Illinois, or relating physical and chemical 
properties of minerals.  

IAES 15-16, 29 15 [IB] B1-3 

16 AQ3 RE; [IB] B7-10 

29 AQ2 UC; [IB] C1, C3 

2. Apply scientific inquiries or 
technological designs to examine 
meteorological phenomena, describing 
large-scale and local weather systems, 
interpreting weather maps, describing the 
composition, properties, range of 
temperatures, and/or pressures in various 
layers of the atmosphere, describing 
relationships between the sun and the 
earth's climate, seasons and weather.  

IAES 51, 52, 54, 64-66 51 Proc OD 

64 [IB] E5 

66 AQ2 UC; [IB] E12-
13 

3. Apply scientific inquiries or 
technological designs to examine Earth's 
resources quantitatively, demonstrating 
biodegradation of various substances, 
explaining specific examples of mining, or 
comparing renewability or availability of 
earth resources, including freshwater 
reserves. 

N/C  

 12F - Students who meet the standard 
know and apply concepts that explain the 
composition and structure of the universe 
and Earth's place in it. 

  

1. Apply scientific inquiries or 
technological design to compare the view 
of Earth as a planet, studying prehistoric 
and historic views of the universe, or 
explaining the absorption, reflection and 

N/C  
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

transfer of the Sun's energy over land, 
water surfaces and features.  

2. Apply scientific inquiries or 
technological designs to compare the view 
from Earth to the solar system, relating 
gravitational force between planetary 
bodies in the solar system, introducing 
theories of origin of the solar system 
components, or explaining photographic or 
historic records and mathematical 
calculations of comets and their orbits.  

N/C  

3. Apply scientific inquiries or 
technological designs to compare the view 
from Earth to the galaxies, calculating 
exponential scale of distances within and 
beyond the Milky Way galaxy, explaining 
the possible distortions of these views 
from Earth's surface, or classifying galaxies, 
etc. by size, composition, distances, 
established shapes, etc.  

N/C  

4. Apply scientific inquiries or 
technological designs to compare the 
history of astronomy through the ages, 
modeling major constellations, explaining 
the roles that constellations played in the 
multi-cultural development of navigation 
and agriculture, explaining theories, past 
and present, for the origin and evolution of 
the universe, or comparing astrological 
beliefs to astronomical laws and theories. 

N/C  

 13A - Students who meet the standard 
know and apply accepted practices of 
science. 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

1. Apply appropriate principles of 
safety within and beyond the science 
classroom, communicating and following 
clear instructions, mapping classrooms for 
safe egress and distances/times to access 
safety treatment features, demonstrating 
safety practices and emergency procedures 
pertaining to laboratory and field work, or 
explaining the basis of safety practices and 
procedures.  

All SEPUP programs 
contain detailed safety 
notes for teachers and 
students, and ethical 
care guidelines for use 
of live animals in the 
classroom 

All SEPUP programs 
contain detailed safety 
notes for teachers and 
students, and ethical 
care guidelines for use 
of live animals in the 
classroom 

2. Apply scientific habits of mind to 
curricular investigations in life, 
environmental, physical, earth, and space 
sciences, evaluating evidence, inferring 
statements based on data, questioning 
sources of information, explaining 
necessity of manipulating only one variable 
at a time, or retrieving mathematical data 
accurately for scientific analysis.  

IALS 12, 14, 17… 

IAPS 6-10, 29… 

IAES 5, 7, 10… 

 

(See also 11A: 1-5.) 

IALS 12, 14, 17… 

IAPS 6-10, 29… 

IAES 5, 7, 10… 

 

(See also 11A: 1-5.) 

3. Analyze scientific studies 
referenced in curricular investigations in 
life, environmental, physical, earth, and 
space sciences, reviewing experimental 
procedures or explanations for possible 
faulty reasoning or unproven statements 
(e.g., power line magnetic fields, 
abiogenesis models), distinguishing 
relationships of scientific theories, models, 
hypotheses, experiments, and 
methodologies, or distinguishing fact from 
opinion and science from pseudoscience. 

IALS 43, 94, 102-108 

IAES 40, 42 

IAPS 16, 80 

IALS 43, 94, 102-108 

IAES 40, 42 

IAPS 16, 80 

 13B - Students who meet the standard 
know and apply concepts that describe the 
interaction between science, technology, 
and society. 

  

1. Explore interaction of resource 
acquisition, technological development, 

IALS 73, 88 73 [IB] E1, E12, E24 
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Illinois Science Descriptor 

SEPUP CORE PROGRAMS 

Location  Assessment 

and ecosystem impact, documenting actual 
local, regional, national, or global 
examples, proposing alternative solutions 
to interaction impact, or estimating costs 
of such interactions.  

IAPS 22, 29, 51-52 

IAES 36 

88 AQ3 ET, [IB] E28-32 

22 Proc OD 

29 AQ1 ET; [IB] B22-23 

36 AQ2 ET 

2. Explore natural resource 
conservation and management programs, 
calculating home/school electric or water 
usage, etc., to propose plans for increased 
efficiency, evaluating their effect on 
natural resources and the local economy, 
researching the past, current, and future 
local landfill plans, or examining state 
wildlife programs for controlled breeding 
or population maintenance.  

IALS 73, 88 

IAPS 22, 29, 51-52 

IAES 36 

88 AQ3 ET, [IB] E28-32 

22 Proc OD 

29 AQ1 ET; [IB] B22-23 

51 AQ4 DI, DI; AQ5 ET, 
[IB] C24 

52 AQ1 ET 

36 AQ2 ET 

3. Explore policies which affect local 
science or technology issues, researching 
applicable issue of local concern (e.g., 
subdivision development, groundwater 
contamination), developing classroom 
criteria to measure effectiveness of 
policies, developing survey instruments to 
assess depths of informed opinions on 
issues, collecting pertinent data from 
expert local sources, or analyzing data and 
policy correlation. 

IALS 73, 88 

IAPS 22, 29, 39, 51-52 

IAES 11, 35, 36, 49 

73 [IB] E1, E12, E24 

88 AQ3 ET, [IB] E28-32 

22 Proc OD 

29 AQ1 ET; [IB] B22-23 

39 AQ7 SI; [IB] C3-4 

11 AQ2 RE, ET; [IB] 
A11-14 

35 AQ1 ET; [IB] C13 

36 AQ2 ET 

49 AQ2 ET 

 


