
The mission of the MSTA is to 
stimulate, support and provide 
leadership for the improvement 
of science education throughout 
Michigan. Our organization’s mission 
has guided our work — moving science 
education and perhaps new science 
standards for our state forward. 

This has been a busy summer for 
your MSTA leadership. At the National 
Science Congress in Nebraska, 
President-Elect Jennifer Arnswald 
and I attended sessions on fiscal 
responsibility for professional state 
organizations, the use of social media, 
and science education advocacy 
work with parents, political and 
community leaders. We attended issue 
forums on professional learning and 
elementary science education. There 
were presentations on advocacy and 
opportunities for networking with 
other states regarding these issues 
and their ideas and solutions. We met 
our new NSTA District Representative, 
Shannon Hudson, who will be attending 
our annual conference in March. 

At the end of July, Charles Bucienski, 
Jennifer Arnswald , Mike Klein, Jeff 
Conn, and I visited Wayne State 
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University. We met with Dean 
Farshad Fotouhi from the College 
of Engineering and with Dean 
Wayne Rashid from the College of 
Liberal Arts and Sciences. Both 
meetings explored opportunities for 
collaboration with MSTA and their 
academic departments. 

Several months ago, we sent a 
letter to the Michigan Department 
of Education leaders encouraging 
them to move forward with the 
decision-making process for new 
science standards for Michigan. 
Conversations with a variety of 
stakeholders and state leaders 
continue on a weekly basis. 

Stay tuned...
continued on page 7

From the  
President’s Desk
By Charles Bucienski, MSTA President

Don’t miss the 63rd annual MSTA conference 
this year at The Lansing Center and Radisson 
Hotel from March 3th-5th, 2016. We have an 
exciting list of presenters and vendors that 
will provide great ideas for your teaching 
this year! Our conference goals align with 
our organizational mission statement to 
stimulate, support, and provide leadership 
for the improvement of science education 
throughout the state. 

The theme of the conference this year is 
“What a Capital Idea!” which focuses on 
many of the exciting and varied science 
projects going 
on in our 
state. The
conference 
will include 
over 200 
sessions, 
including 
NGSS 
strategies, 
pedagogy, 
life, physical, 
chemistry, 
science 
integration 
and more. 

From The Desk of Your 
Executive Director
From Robby Cramer, MSTA Executive Director 

In this Issue
From the Desk of the 
Executive Director ____ 1

From the  
President’s Desk ______ 1

From MDE ___________ 2 

Curriculum Ideas _____ 8

Professional 
Opportunites  _______ 17 

Dan Wolz Water  
Education Grant _____ 22 

Pure Michigan

6 3 R D A N N U A L  C O N F E R E N C E

W
H

A
T 

A

CAPITA
L ID

EA
!W

H
A

T 
A

CAPITA
L ID

EA
!

Sc
21

I
53

N
7

Ce
58

20162016



2   •   Michigan Science Teachers Association   •   www.msta-mich.org

 

MDE Standards Update
From Megan Schrauben, Integrated Education Consultant, Curriculum & Instruction, Michigan Department of Education

In 2011, Michigan became a lead state in a 26 state 
consortium to develop new standards based upon the 
resource, A Framework for K-12 Science Education, from 
the National Research Council. Since that time, Michigan’s 
science education community has been involved in the 
development and review of the standards, the creation of 
supplemental resources around these standards, and the 
development of a professional learning support structure 
to aid in the implementation of these standards. Starting 
in May 2014, the State Board of Education was presented 
with a series of informational presentations and discussion 
opportunities around the standards, and the impact they 
would have on students and educators in our state. The 
Michigan Department of Education (MDE), at the request 
of the State Board of Education, engaged in dialogue with 
individual legislators and other stakeholders to inform 
them of the standards, and the implementation 
considerations for adoption. Along the way, multiple 
stakeholder groups and their representatives have 
engaged in dialogue with MDE representatives to further 
inform the standards and the implementation plan that 
would support the transition to these standards, if 
adopted.

In order to complete the process, MDE staff will be 
conducting public information and feedback sessions in 

nine locations across the state during the months of 
August and September for both science and social studies. 
Additionally, an online option exists for those unable to 
attend a scheduled session. The information regarding the 
public information and feedback sessions, as well as the 
link to the online option, will be shared with the public 
following the August board meeting.

The general public sessions will be held from 5-8 pm. 
These public informational meetings will involve MI 
Department of Education employees sharing general 
information about standards and answering questions 
about our plans as well as specific breakout sessions for 
both social studies and science. These breakout sessions 
will be repeated so that if you are interested in both sets 
of standards you will not miss out on anything. The 
evening will wrap-up with a panel discussion to answer 
questions that you may have.

All information about the proposed science and social 
studies standards and the informational sessions can be 
found at www.michigan.gov/science or www.michigan.
gov/socialstudies. The proposed locations and dates can 
be found below.

Date Location Time

August 26 Eastern Upper Peninsula ISD and MSC

Sault, Ste. Marie

3:00-6:00 pm

August 27 Seaborg MSC, Northern Michigan University

Marquette

5:00-8:00 pm

September 1 MI Science Center

Detroit

5:00-8:00 pm

September 3 Central Michigan University Science, 
Mathematics and Technology Center

Mt. Pleasant

5:00-8:00 pm

September 30 Michigan Historical Center and Library

Lansing

5:00-8:00 pm

September 14 Gerald R. Ford Museum

Grand Rapids

5:00-8:00 pm

September 17 Battle Creek MSC

Battle Creek

5:00-8:00 pm

September 21 Traverse Bay Area ISD and MSC

Traverse City

5:00-8:00 pm

September 28 Genesee ISD MSC

Flint

5:00-8:00 pm

General Public Information Sessions

http://www.msta-mich.org/
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Current Progress on Michigan Science Standards Update
At the August 11 State Board of Education Meeting the 
new Michigan Science Standards were proposed!

Read the Proposed Standards and  
Support Documents
These proposed standards are based upon the work from A 
Framework for Science Education. Michigan educators have taken 
on a key role in the writing and review process for these standards. 
To see the proposed standards go to this link: http://www.
michigan.gov/mde/0,4615,7-140-28753_38684_28760---,00.html 

This link is the official MDE webpage for Science where 
interested parties can find the proposed standards, an 
informational brochure, summary and background information, 
and content comparison analysis for the Next Generation 
Science Standards Development Process. In addition, there are 
links to five informational presentations regarding the Michigan 
Department of Education’s (MDE) vision and considerations 
for science education in our state. Furthermore the MDE 
will continue to add resources to help in the adoption and 
implementation process. 

Public Comments Sessions Around  
the State
The plan for new science standards adoption includes public 
comment sessions that will be held in several areas of our 

state. You have an opportunity to hear about these standards, 
ask questions, and express your support or concerns regarding 
the Michigan Science Standards. The schedule, providing 
locations, dates, and times are shared in Megan Schrauben’s 
MDE Update article in this newsletter edition and those dates 
are also on the MSTA website. An informational flyer about the 
Michigan Science Standards: The Science Standards All Michigan 
Students Deserve is included in this newsletter. 

The MSTA Board of Directors Support the 
Michigan Science Standards
The Michigan Science Teachers Association Board of Directors 
has provided the Michigan Department of Education with a 
Letter in Support of these proposed science standards. The 
standards are organized by topic and have the same coding 
system that is found in the Next Generation Science Standards 
work. Guidance Documents from the Michigan Department 
of Education will make it easy to use the many reference 
documents that exist to support the NGSS. We have included 
the MSTA letter of support for the Michigan Science Standards 
in this newsletter.

The Proposed Michigan Science Standards will be presented 
for an adoption vote at the Michigan State Board of Education 
meeting in October 2015. 

 

Educator’s Guide available online or email
UMMNH.Scheduling@umich.edu to request a Guide!
SCHOLARSHIPS AVAILABLE 

University of Michigan Museum of Natural History
1109 Geddes Avenue, Ann Arbor, MI 48109
734.764.0480 ǀ ummnh.org

Hands-on Learning ǀ Self-guided Programs
Planetarium ǀ Outreach ǀ Guided Tours
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Michigan Science Standards:
•	 Combine	engineering	design	standards	with	cutting-edge	

science	standards	to	prepare	all	students	to	better											
understand	the	world.

•	 Enable	more	students	to	attain	high-wage,	high-skills	STEM	
jobs	and	prosper	in	the	new	Michigan	economy.

•	 Complement	Michigan’s	mathematics	and	technology			
standards.

•	 Leave	decisions	about	curriculum	and	instruction	to	local	
schools	and	districts.

•	 Are	already	in	practice	in	the	classrooms	as		teachers	find	
ways	to	engage	students	in	doing	real	science.	

•	 Are	“Made	in	Michigan!”	MSS	are	based	on	the	multi-state	
Next	Generation	Science	Standards	that	Michigan	teachers	
and	other	science	experts	shaped,	forged,	and	co-created.

•	 Reflect	the	deep	thinking	and	support	of	teachers,	parents,	
business	and	industry	leaders	and	science		professionals	
across	Michigan.

•	 Represent	a	significant	advancement	over	previous						
standards	that	will	challenge	everyone	–	students,
teachers,	administrators	and	policymakers	–	to	make						
science	a	priority	and	Michigan	a	leader	in	STEM													
education.

For more information:
Michigan Science Teachers Association, 
 www.msta-mich.org
 @Sci4MIKids on Twitter 
Michigan Math Science Centers Network, 
 www.mimathandscience.org, 

 @Mimathsciencecenters

THE SCIENCE STANDARDS ALL MICHIGAN STUDENTS DESERVE

http://www.msta-mich.org/
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Michigan	  Scienc
e	  Teachers	  Asso

ciation	  Letter	  o
f	  Support	  

for	  

Michigan	  Scienc
e	  Standards	  

The	  Michigan	  Sci
ence	  Teachers	  A

ssociation	  endor
ses	  the	  Departm

ent	  of	  

Michigan’s	  move	  to	  new	  scien
ce	  standards	  as	  d

efined	  by	  the	  

Performance	  Expectation
s	  developed	  from

	  The	  K-‐12	  Framework	  for	  

Science	  Educatio
n.	  We	  are	  looking	  for

ward	  to	  working
	  with	  the	  

Michigan	  Depart
ment	  of	  Education

	  to	  develop	  guida
nce	  around	  the	  

implementation	  of	  these
	  Standards.	  	  

In	  keeping	  with	  t
he	  Michigan	  Scie

nce	  Teachers	  Ass
ociation's	  mission	  

statement	  to	  stimulate,	  support	  an
d	  provide	  leader

ship	  for	  the	  

improvement	  of	  science	  ed
ucation	  througho

ut	  Michigan,	  we	  
have	  taken	  

on	  a	  key	  role	  in	  t
he	  writing	  and	  re

view	  process	  for
	  this	  initiative.	  

Throughout	  the	  
development	  of	  the	  Perfor

mance	  Expectation
s,	  we	  

observed	  that	  wi
th	  each	  iteration

	  of	  the	  drafts,	  many	  of	  Michigan’
s	  

recommendations	  were	  i
ncorporated.	  We	  actively	  encour

aged	  parents,	  

community	  members,	  and	  Michig
an	  leaders	  in	  bus

iness	  and	  indust
ry	  to	  

provide	  input	  int
o	  these	  Science	  S

tandards.	  

We	  embrace	  the	  vision	  
provided	  in	  A	  Fr

amework	  for	  K-‐12	  S
cience	  

Education	  from	  which	  the	  Michi
gan	  Science	  Stan

dards	  were	  deve
loped.	  

Our	  goal	  is	  to	  pro
mote	  the	  effective,

	  systematic,	  and	  sustaine
d	  

implementation	  of	  the	  M
ichigan	  Science	  S

tandards	  once	  th
ey	  are	  

approved.	  

The	  Michigan	  Sci
ence	  Teachers	  A

ssociation	  believ
es	  that	  science	  

education,	  based
	  upon	  the	  K-12	  F

ramework,	  will	  incre
ase	  scientific	  

literacy	  levels	  of
	  all	  students	  in	  o

ur	  state.	  We	  contend	  that	  th
ese	  

standards	  will	  pr
ovide	  the	  skills	  n

eeded	  by	  Michig
an	  students	  as	  th

ey	  

enter	  the	  busine
ss	  and	  industry	  w

orkforce	  needed
	  to	  promote	  

Michigan’s	  econo
my.	  

We	  have	  confidenc
e	  that	  the	  Michig

an	  Science	  Stand
ards	  will	  better	  

equip	  Michigan	  s
tudents	  for	  colle

ge,	  careers,	  and	  c
itizenship.	  The	  

Michigan	  Science
	  Teachers	  Associ

ation	  enthusiasti
cally	  endorses	  th

e	  

Michigan	  Science
	  Standards	  for	  al

l	  Michigan	  stude
nts.	  

Michigan	  Scienc
e	  Teachers	  Asso

ciation	  

Robby	  Cramer	  |
	  Executive	  Direct

or	  

318	  S.	  Second	  St
.	  Grand	  Haven,	  M

ichigan	  49417	  

Cell:	  616-‐402-‐12
54	  |	  Phone:	  734-‐

973-‐0433	  

Fax:	  616-‐234-‐55
29	  |	  Email:robby_cramer@msta-‐mich.org	  
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A Look at the new Michigan Science Standards
From Jennifer Arnswald, MSTA Curriculum Director / President-Elect

As Michigan moves forward with the New Michigan Science 
Standards, you will begin to hear the phrase “three 
dimensional learning” used when discussing the shifts that will 
happen in science classrooms. The three dimensions refer to 
the science and engineering practices, disciplinary core ideas, 
and crosscutting concepts that make up the performance 
expectations. 

Science and Engineering Practices
The science and engineering practice describe the 
performances that students will engage with in order to explain 
a phenomena or solve a problem. They will use these practices 
as tools. Below you will find the eight science and engineering 
practices. 

1.  Asking questions (for science) and defining problems (for 
engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6.  Constructing explanations (for science) and designing 
solutions (for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information

It is important to note that these practices look much different 
at each level of a student’s schooling. A complete breakdown 
of the practices may be found in Appendix F of the Next 
Generation Science Standard document (http://bit.ly/1fVSaS9). 

Disciplinary Core Ideas
The disciplinary core ideas represent the big ideas in science 
that we want to students have a strong understanding of before 
they finish high school. The complete list of disciplinary core 
ideas may be found in Appendix E of the Next Generation 
Science Standards (http://bit.ly/1q1e6P5).

“To be considered core, the ideas should meet at least two 
of the following criteria and ideally all four: 

•  Have broad importance across multiple sciences or 
engineering disciplines or be a key organizing concept of 
a single discipline;  

•  Provide a key tool for understanding or investigating 
more complex ideas and solving problems;

•  Relate to the interests and life experiences of 
students or be connected to societal or personal 
concerns that require scientific or technological 
knowledge; 

•  Be teachable and learnable over multiple grades at 
increasing levels of depth and sophistication.”

Ref: Three Dimensions | Next Generation Science 
Standards. (n.d.). Retrieved July 25, 2015, from http://www.
nextgenscience.org/three-dimensions 

  LS: Life Science

LS1: From Molecules to Organisms: Structures and Processes

LS2: Ecosystems: Interactions, Energy, and Dynamics

LS3: Heredity: Inheritance and Variation of Traits

LS4: Biological Evolution: Unity and Diversity

  ESS: Earth and Space Science

ESS1: Earth’s Place in the Universe

ESS2: Earth’s Systems

ESS3: Earth and Human Activity

  PS: Physical Science

PS1: Matter and Its Interactions

PS2: Motion and Stability: Forces and Interactions

PS3: Energy

PS4: Waves and Their Applications in Technologies for 
Information Transfer

  ETS: Engineering, Technology and the Application of Science

ETS1: Engineering Design

Table retrieved from NSTA http://bit.ly/1LVcLUM 

Crosscutting Concepts
Traditionally educators have engaged students in practices 
in order to figure something out, but the final dimension of 
the performance expectations is a bit different than our past 
standards. 

Seven Crosscutting Concepts

1. Patterns

2. Cause and effect

3. Scale, proportion, and quantity

4. Systems and system models.

5. Energy and matter: Flows, cycles, and conservation

6. Structure and function

7. Stability and change

Appendix G- Crosscutting Concepts 
http://bit.ly/1q1e6P5 
I like to think of crosscutting concepts as thinking tools or 
lenses to view the world through. Let me give you an example: 
a student might walk outside and notice a dead tree. She might 
think to herself “I wonder what happened that caused the 
tree to die?” Then she might start looking for cause and effect 
relationships by observing the areas around the tree and the 
insects that she finds. Perhaps she looks for other trees that 
might have died to see if there is a pattern. As educators, we 
must make these lenses visible in our thinking to students so 
that they may also build this view of the world. 

continued on page 7

http://www.msta-mich.org/
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In order to implement the vision of three-dimensional learning 
laid out in the Michigan Science Standards, which were based 
on The Framework for K-12 Science Education, we must 
work to provide students with opportunities to use the three 
dimensions to explain phenomena or solve problems. 

Additional Resources:
Teaching Channel Videos on Three Dimensional Learning 
http://bit.ly/1wywN2C 

Videos of what this might look like in a high school 
classroom http://bit.ly/1SPKIGN 

National Science Teacher Association Free Webinars-  
http://bit.ly/1Iv91bF 
STEM Teaching Tools:  
http://stemteachingtools.org/ 

Cross Cut Symbols  
http://crosscutsymbols.weebly.com/ 

Helen Quin using the Crosscutting Concepts  
http://bit.ly/1SQUOqJ 

A Framework for K-12 Science Education  
http://bit.ly/17ZdLrc 

A Look at the New Michigan 
Science Standards continued

These sessions will be presented to all educational levels 
including: elementary, middle, high school and college.

The fabulous rock shop will be back with their amazing 
specimens and raffle and our famous teacher garage sale 
will be back this year to help educators fill some of their 
classroom needs!

The conference is mainly attended by teachers, but is 
open to anyone interested in learning more about science 
teaching. Special rates are available for students and 
retirees and registration can be completed online at http://
www.msta-mich.org/ or on-site at the conference. 

General speaker and vendor applications for sessions can 
be completed online at our website link. Please consider 
becoming a speaker and sharing your expertise!

From the President’s Desk
continued from page 1

http://www.msta-mich.org/
http://www.msta-mich.org/
http://www.msta-mich.org/
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FEATURED ACTIVITY  

 DATA NUGGETS – THEY’RE GOLDEN!!
From Melissa Kjelvik and Elizabeth Schultheis (Michigan 
State University Researchers)

The landscape of science education is undergoing a 
fundamental shift. Updated standards, such as the 
Next Generation Science Standards (NGSS), are to be 
integrated into curriculum by all science teachers in 
Michigan. The NGSS emphasize teaching science as an 
active process. Instead of the memorization of facts 
in textbooks, students should be taught the ability to 
generate new knowledge by testing hypotheses and 
interpreting data. In other words, students should be 
taught how to use the scientific method and make 
arguments from evidence. However, with scientific 
processes comes uncertainty in results. Educators, 
like Kellogg Biological Station (KBS) K- 12 Partnership 
teacher Connie High (Delton-Kellogg High School), 
express concern that teachers and their students are not comfortable with the messy data that can result from 
inquiry exercises, such as results that do not support a hypothesis, or data with lots of variability: “We often found 
that although lab experiences were fun for students, they lacked skills in summarizing the meaning or goal [of their 
research]… we needed some data sets for students to practice on.” 

As graduate students, we have experienced our fair share of unexpected results and experiments gone awry, 
and have no problem reassuring teachers that this is nothing to be afraid of. Often, we learn more from data 
that goes against our original hypothesis, but this can be intimidating in a classroom setting with limited time 
or ability to conduct follow-up experiments. Because we cannot go into every classroom to share this message, 
we thought that it would benefit students to work with data collected by scientists, instead of just seeing the 
polished results presented in textbooks. Along with other graduate fellows and partner teachers in the KBS K-12 
Partnership, we developed an educational tool, called Data Nuggets, aimed to do just that. 

Data Nuggets are worksheets that give 
students the chance to work with real 
data – and all its complexities. Each Data 
Nugget includes a brief background to a 
scientist and their study system along with 
a small, manageable dataset. Students are 
then given the scientist’s hypothesis and 
must use the data to construct an argument 
as to whether the data does or does not 
support it. One of our priorities has been 
to provide resources for students of all ages 
and skill levels because we recognize that 
students are often overwhelmed with data 
interpretation. As such, we have created Data 
Nuggets for students ranging from grades 
4-16, with varying levels of difficulty. The 
Data Nuggets vary in both content level and 
each Data Nugget is provided in three ways 1) 
with the data graphed, 2) with the axes and 
scale given, but the student must graph the 

continued on page 9

http://www.msta-mich.org/
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data, and 3) with a blank graphing grid.  We hope providing this structure will allow teachers to build these skills 
throughout the school year, and hopefully throughout a student’s entire education. Analytical and quantitative 
skills will ultimately prepare students for college instruction and build a solid foundation for a variety of careers 
tracks. As we present Data Nuggets in classrooms and at national conferences, we continue to get great feedback 
from teachers on ways to improve the Nuggets and how teachers see them as fitting into their classrooms. “As 
we get our students ready for ACT testing, Data Nuggets are wonderful sets to use in our classroom because they 
are relevant and introduce ‘real’ research to our students who might not have this type of exposure otherwise,” 
explains K-12 Partnership teacher Marcia Angle from Lawton Middle School.

As scientists, we also see Data Nuggets as a great way to share our research with the 
public. We have each created Nuggets from our own dissertation data (Liz – invasive 
species, Melissa – animal behavior). Because we believe Data Nuggets could be a great 
way for all researchers to communicate their work as scientists, we have traveled 
to universities across the nation hosting workshops to assist researchers in making 
Nuggets of their own. We now have Nuggets that highlight research spanning diverse study systems, including 
coral reefs, salt marshes, Hawaiian crickets, bluegill behavior, and Michigan agricultural fields. Data Nuggets 
provide a way for teachers and students to discuss and learn about research near and far- from Michigan invasive 
species, to the effects of cocoa farming in rainforests. Our hope is to increase students’ quantitative literacy 
while integrating exciting contemporary research into classrooms. 

The Data Nuggets website (www.datanuggets.org) contains many examples of activities ready for your classroom 
use.  Check it out and provide feedback to Melissa and Liz.  Your help will keep the content relevant and useful 
for both teachers and students!

FEATURED ACTIVITY 

Data Nuggets continued from page 8

CLASSROOM LESSON IDEA!

WHO’S MORE FLEXIBLE – BOYS OR GIRLS?
From Colleen Polydoras and Hadley Brill, polydoco@northvilleschools.org and brillha@northvilleschools.org Hillside 
Middle School, Northville

During our study of cells we are constantly searching for ideas that bring 7th graders a concrete understanding 
of an abstract topic.  Since cells are the basic building blocks of all living things, we found having students use 
their bodies to explore questions about how we are designed as living things to be a great motivator.  Middle 
level students love to talk about themselves!  Using a lab exploration discovered in a National Geographic Kit, 
students were introduced to the cell unit by starting with a concrete question and their bodies:  Who is more 
flexible in class-the boys or girls?  

This question always stirs some great classroom discussion before we have students write their hypotheses. 
Students are given lab directions to follow that involve collecting data, finding averages, and organizing results.  
Starting with a classroom group stretch always brings smiles to faces and makes students eager to begin.  
Follow up questions are given that require students to apply understanding of data and allow students to draw 
conclusions.  

During closure of the lab, we ask an extension question:  What parts of your body were involved the most 
during this lab? If necessary, we guide students to the answer of skeletal muscles.  For fun we have students 
flex biceps and triceps.  We display a visual representation of these muscles and have students notice how 
muscles are flexible. A microscopic view of muscles lead students to a classroom discussion that reveals 
muscles are made of muscle cells and these cells are specialized to help us move in different ways.  The 
study of cell specialization is a great opportunity for “hands-on-minds-on” explorations that involve students 
exploring how bodies work. If you have further questions about this lab or our cell unit please contact us.

http://www.msta-mich.org/
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FEATURED LESSON IDEA

Making STEM Meaningful With Our Youngest Learners
Written by Diana Matthews, Elementary Science Teacher (JK-2nd grade), Detroit Country Day School

“Watcha doin’?” “How’s that work?” These are questions often heard by young students as they try to navigate 
and find meaning in everyday life. It is this innate curiosity and need to know that ignites the fire for scientific 
investigation. As teachers, we must fuel this fire and nourish the desire to learn and discover in our students. We 
wrestle with the idea of how to make connections with youngsters that are scientifically grounded and inquiry 
driven.

Sometimes, it means that we must embrace new ideas or projects; we must reach beyond our own comfort level 
and take risks in order to fully engage our students. We must be willing to give them opportunities to understand 
and draw conclusions based on information gained through trial and error. “Failure is an option” seems to be the 
new catch phrase in the science educators’ community. But not without merit, for it is through the design, test, 
redesign methodology that children learn to problem solve, work with others, and become resilient learners. 

So, where to begin? To borrow a phrase from Nike- JUST DO IT! Meaning, the earlier we expose our children to 
hands-on, minds-on learning, the better off they will be in the long run.
 
By starting an after school STEM club, children at our school were able to experiment and make connections in an 
environment that was encouraging, and sometimes frustrating as they didn’t discover “the answer” right away. 
The club had the appearance of a corporate think tank as students listened to others’ ideas, fostered a sense of 
community and relished in their peers’ successes.

The structure of the program was such that students in kindergarten thru second grade attended weekly after 
school sessions that were 2 hours in length for a total of five weeks. Each five-week period focused on a topic: 
flight, launchers, scientific toys, and roller coasters. Plans were available to download or for purchase at such sites 
as NASA for Educators or Teachers Pay Teachers.

Children were shown video clips pertaining to the subject and often given a dilemma or real life problem to 
stimulate discussion and later work toward resolution. Lesson plans were tweaked to be challenging yet age 
appropriate for the students. For instance, at 
this age, children aren’t expected to understand 
vocabulary like buoyancy or drag. But, after 
designing and testing their plan, they were 
able to successfully keep a helium balloon 
aloft at a height of 1 meter. They were able to 
vocalize “too heavy” if the balloon sunk to the 
floor or “too light” if the balloon went to the 
ceiling. Students were asked how this might 
be applicable to a Thanksgiving parade. Could 
their dollar store helium balloons float down the 
hallway at a height of 1 meter?

For this particular lesson, children were shown 
video clips of Thanksgiving balloons, listened to 
the story Balloons over Broadway: The True Story 
of the Puppeteer of Macy’s Parade (Sweet, 2011). 
They were given found items like paper clips, 
beads, paper, and string to add weight to their 
balloons. They used meter sticks to see if their 
1-meter goal was achieved. There is an activity 
kit for Balloons Over Broadway (www.hmhbooks.
com) and the Design Your Own Parade Balloon 
activity was used when drawing the initial plan. 

Students using meter stick to determine if balloon was floating at 
1meter height.

Thanksgiving parade.  Could their dollar store helium balloons float down the 
hallway at a height of 1 meter? 
 
 
 

 
Students using meter stick to determine if balloon was floating at 1meter height. 
 
For this particular lesson, children were shown video clips of Thanksgiving balloons, 
listened to the story Balloons over Broadway: The True Story of the Puppeteer of 
Macy’s Parade (Sweet, 2011).  They were given found items like paper clips, beads, 
paper, and string to add weight to their balloons.  They used meter sticks to see if 
their 1-meter goal was achieved.  There is an activity kit for Balloons Over 
Broadway (www.hmhbooks.com) and the Design Your Own Parade Balloon activity 
was used when drawing the initial plan.  
 
 
Future Engineers held a challenge to create a tool for astronauts to use in space that 
could be printed from a 3-D printer.  Children were asked to design a tool and then 
try Tinkercad as a means to generate a 3-D rendering of their project.  The drawings 
were certainly creative- a meteor blaster or space band-aids for an “astronaut owie”.  
The Tinkercad website was used for exposure rather than mastery.  
 

continued on page 11
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Future Engineers held a challenge to create a tool for astronauts to use in space that could be printed from a 3-D 
printer. Children were asked to design a tool and then try Tinkercad as a means to generate a 3-D rendering of 
their project. The drawings were certainly creative- a meteor blaster or space band-aids for an “astronaut owie”. 
The Tinkercad website was used for exposure rather than mastery. 

Bringing families together is another key way to introduce children to engineering concepts. Family Engineering 
Night (www.familyengineering.org) is a program that is readily available for purchase. The book is a great resource 
and many components may be purchased or created to set up several stations. 

Families attended the two-hour event from 5-7 pm. Light snacks were 
provided. During registration, families tried their luck at various games 
or scientific toys. Participants were divided in two groups. All supplies 
and projects were organized and set up prior to the event enabling the 
night to flow effortlessly. One group went through several engineering 
challenges, while the other group designed a “Hot Chocolate Machine”. 
Using only paper cups, water, cocoa, and powdered milk, families 
created towers that strategically picked up powdered ingredients when 
the liquid passed through the cups. For children with dairy allergies 
different colored Kool-Aid was used (i.e. blue and yellow or red and 
blue). After 30 minutes the two groups switched locations. At the end 
of the evening, everyone reconvened and the high school robotics team 
shared their latest robot. The elementary students were engaged and 
curious about this most impressive machine.

In addition to after school STEM activities and Family Engineering Night, 
a Family Mini-Bot Night might be in order to introduce engineering concepts at a young age. Mini-bots are small 
“robots” made out of vibrating cell phone batteries, mini LED lights and button lithium batteries. (“Brushbot” 
supplies can be purchased at www.makershed.com) Again all supplies were organized and bundled prior to the 
evening. Additional craft supplies were included in each family’s packet. 

Participants built the robots as a family and tested them in various events such as: sumo wrestling, meter dash and 
archery. Sumo wrestling involved several bots battling on an inverted pizza pan and the last remaining bot won. 
Meter dash was just that- meter sticks were taped to the gym floor and children placed their mini-bot in one lane 
and cheered to see which one would cross the finish line first. Lastly, archery involved a target taped to the floor 
encircled by a hula-hoop. Students were challenged to be the first to reach the bulls-eye. 

Making STEM Meaningful with Our Youngest Learners continued

Diagram 1: 2nd grade drawing of “meteor 
blaster” to be 3-d printed in space

Diagram 2: Tinkercad rendering of space tool drawing 
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Student tests “hot chocolate 
machine” at Family Engineering Night

families created towers that strategically picked up powdered ingredients when the 
liquid passed through the cups.  For children with dairy allergies different colored 
Kool-Aid was used (i.e. blue and yellow or red and blue).  After 30 minutes the two 
groups switched locations.  At the end of the evening, everyone reconvened and the 
high school robotics team shared their latest robot.  The elementary students were 
engaged and curious about this most impressive machine.
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In addition to after school STEM activities and Family Engineering Night, a Family 
Mini-Bot Night might be in order to introduce engineering concepts at a young age.  
Mini-bots are small “robots” made out of vibrating cell phone batteries, mini LED 
lights and button lithium batteries.  (“Brushbot” supplies can be purchased at 
www.makershed.com) Again all supplies were organized and bundled prior to the 
evening.  Additional craft supplies were included in each family’s packet.   
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Making STEM Meaningful with Our Youngest Learners continued

In conclusion, it is vital that we introduce young students to activities 
that are scientifically sound, allow room for exploration and error, 
and are both engaging and enlightening. As we continue to evolve as 
a technologically dependent society, we must equip and prepare our 
children to face their next set of challenges with grit and resilience. 
We must go beyond our own comfort zone and be willing to approach 
new ideas with a child-like curiosity.

References:
Foundation for Family Science & Engineering & Michigan Technological 
University (2011). Family engineering: an activity and event planning 
guide. 
Sweet, M. (2011) Balloons over broadway: the true story of the 
puppeteer of macy’s parade. Houghton Mifflin Harcourt
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Participants built the robots as a family and tested them in various events such as: 
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Science Teachers 
Needed!

The A.G.B.U., Alex & Marie 
Manoogian School in  

Southfield is looking for 
Michigan Certified Science 
teachers for Middle School 
and High School. Send your 
resume with cover letter to:  
torossian@manoogian.org 

Celestial Highlights,  

a continuing series from 

Robert Victor, from the Abrams 

Planetarium, can be found at a 

special link for MSTA members. 

Please refer to the link,  

www.abramsplanetarium.org/msta/ 

for some upcoming sky events  

and information about some 

special presentations!  
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Master of Science Education
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 Detroit Zoological Institute, Cranbrook Institute of Science, Aquinas 
 College, and the University of Detroit Mercy.
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•  Some curriculum requirements will be tailored individually based on 
 your goals. Instructional Technology graduate certificates  (12 credits)  
 are also available.
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PHYSICAL SCIENCE MUSINGS
From Scott Milam, Lincoln Park High School

Foreign Currency Under Ultraviolet Light
It can be tempting to try to compartmentalize the teaching of light to simplify the abstract components into simpler 
and more approachable constructs.  But the art of light should always shine when teaching about the topic.  While 
we are limited to seeing only visible light, we can see evidence of the other kinds, not visible to our human senses.  
Microwaves can be used to expand a bar of Ivory soap or melt a chocolate candy bar in systematic fashion.  Older 
cell phone cameras can detect infrared light from remote controls and ultraviolet light causes many chemicals to 
fluoresce and produce visible light.  The brown spots of a banana, the chlorophyll pigment extracted from spinach 
leaves, quinine (tonic water), used or new glow sticks, laundry detergents and many more things will fluoresce visibly 
under ultraviolet light.  

One of the best demonstrations of ultraviolet light is paper currency.  While the exact chemicals used are not 
disclosed to prevent counterfeiting, one can find one of the general blueprints1 if you find the right source.  Last year 
I had students and teachers bring in as many different foreign paper currencies as we could find.  I then recorded 
the front and back of each currency under a black light.  The intricate patterns and imagery used varies between 
countries.  The best ones that made the final video were India, Singapore, China, Sweden, Australia, Japan, Cambodia, 
Myanmar, the Euro, Budapest, Venezuela, Saudi Arabia, Canada, Kenya and the United States of America.  The video 
can be found here.  Two of my favorites were Sweden and Saudi Arabia.  Sweden has an inscription that I have not 
been able to find someone to interpret yet.  Saudi Arabia has a picture of former King Fahd,2 not only on the bill itself, 
but also an image of him is done in the fluorescent dye that emerges under the glow of the ultraviolet light.  

While there are many obscure (scorpions and Vaseline glass3) and accessible (driver’s license) items that fluoresce 
under ultraviolet radiation, having students bring in foreign currency is a fun way to engage students in the 
demonstration.  Much of the money brought in was low in value and so there were no huge concerns from students or 
parents about mixing up money and those that did came prepared with labeled envelopes.  There usually is variation 
depending on value, although not always.  This demonstration can be used for a variety of topics, but it is important 
regardless of grade level that students “see” the other forms of light whenever possible.  All light has the same 
composition but varies in frequency, wavelength and energy.  
In fluorescence the light incident on the material is higher in 
energy and frequency than the light emitted.  The electronic 
excitations are followed by the electrons shifting to a lower 
excited state before falling back to the ground state.  Thus we 
are seeing ultraviolet light incident on the paper money and 
blue or green or red light emitted back.  Perhaps you would 
care to expand from currency to the magnetic ink used or 
the cost of making a penny.  Whether your aim is to tie this 
to photoelectric effect, calculations relating frequency and 
wavelength, demonstrating the seven classifications of light 
or something completely different is up to you.  Feel free to 
share any cool findings.  

1. http://www.chemheritage.org/discover/online-resources/thanks-to-chemistry/ttc_communication_
counterfeiting.aspx accessed on 7-29-2015 

2. https://en.wikipedia.org/wiki/Saudi_riyal accessed on 7-29-2015

3. http://sciencenotes.org/list-of-things-that-glow-under-black-light/ accessed on 7-29-2015

continued on page 15
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PHYSICAL SCIENCE MUSINGS continued

Why Temperature Is So Convenient To Use
If a room temperature piece of metal, let’s say a penny, is placed into a room temperature glass of water, the 
temperature of both objects stays the same.  This might not seem revolutionary, but an exploration into the 
particular details of why this is true can provide great insight into understanding why temperature is critical to 
discussing chemicals.  In the example given, we have copper particles (we will assume it is an old penny) that 
are more massive than the water particles.  When mixed, these particles will collide with each other.  If the 
temperature of both remains the same that means that the motion of neither set of particles is increasing or 
decreasing.  That is interesting because the copper particles are more massive than the water particles.  

During a collision, the force on both particles involved in the collision must be the same.  If one particle of greater 
mass collides with a particle of smaller mass, the force on both is the same.  Since the masses are different this 
means that the accelerations will not be the same.  So in our copper and water example we have particles colliding 
without changing speed despite the fact that they have different accelerations during each collision.  This can only 
be true if the particles on average are moving at different speeds.  At the same temperature, copper particles 
move slower than water particles.  When the collision occurs, the slower moving copper particles require less 
acceleration to maintain the same speed in a different direction.  The faster moving water particles require more 
acceleration to maintain the same speed in a different direction.  So there is some breaking even point, where 
faster and less massive particles will not change speed over time when in contact with slower and more massive 
particles.  This is in spite of frequent collisions.  Where does this breakeven point occur, using simple shortcuts like 
conservation of momentum and conservation of energy (true for elastic collisions for the system of particles)?  This 
breakeven point is when the less massive particles on average move slower by the square root of the ratio of the 
masses.  v1 = v2 * √(m2/m1)

This relationship is often derived from setting the kinetic energies of the two particles equal to each other.  We 
can see the same results from this analysis.  In order for ½ m1v1

2 = ½ m2v2
2 the more massive particles require a 

smaller velocity.  If the velocities were the same, the collisions that resulted would cause the smaller particles 
to increase in velocity and the more massive particles to decrease in velocity until they reached a thermal 
equilibrium.  When they reached this point, there temperatures would be equal.  The purpose of temperature 
then is to give an equivalence of motion combining mass and speed that shows whether different mass particles 
will change motion when in contact.  When temperatures do not match, speeds will change and we refer to this 
transfer of motion as heat.  For an individual substance, temperature is related to motion or energy.  As motion 
or energy increases, so does temperature.  For the Kelvin scale they are even directly proportional.  But the 
simplification of when heat will occur is such an important result of temperature that it deserves mention. 

For simplicity, the variance beyond average speed is ignored for most of this discussion.

http://www.msta-mich.org/
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Rethink Your Drink
For NUTRITION, other beverages don’t even come close.

USDA National Nutrient Database for Standard Reference, Release 23. The sugar and calorie data for fat free white and chocolate milk are representative of milk available in 2014-2015 
school year -- MilkPEP School Channel Survey. % Daily Values are based on a 2,000 calorie diet.

(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)

(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)

(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)(Includes 1.5 tsp added sugar)

Learn more at
www.MilkMeansMore.org
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Professional Resources & Opportunities

Academy of Natural Resources: Why You  
Need to Go!
By Becky Durling, Young Fives Teacher, Discovery Elementary, Williamston Community Schools

In 2012 I was hon-
ored to receive the 
Michigan Science 
Teachers Association 
Elementary Science 
Teacher of the Year 
award.  With the 
award came a schol-
arship to attend the 
Academy of Natural 
Resources camp, a 
chance for educa-
tors to learn about 
Michigan’s natural 
resources at the 
Ralph A. MacMullan 
Center on beauti-
ful Higgins Lake.  At 
first, I wasn’t so sure 
about going.  I wouldn’t know anyone.  Did I really want 
to give up a week of my summer vacation?  Well I did 
decide to go, and this summer of 2015 I just finished my 
4th ANR camp experience.  You can say I am hooked!  I 
cannot wait until 2016!

 ANR seems to be the best kept secret in professional 
development in the state (FYI…both SCECHS and gradu-
ate credits are available).  I want to let you in on this 
secret so that you can take advantage of a great op-
portunity to bring Michigan’s amazing natural resources 
to your classroom.  Here are just a few reasons why you 
should attend ANR in 2016!

1. Instructors!

During the week you will get to meet and learn 
from amazing instructors from across the state.  
Some are teacher leaders who are currently in 
the classroom integrating successful activities 
into their Common Core curriculum.  Some are 
education coordinators, from nature centers and 
parks, who share ideas, resources, activities, and 
knowledge.  Some are DNR employees from dif-
ferent departments (fisheries, wildlife, forestry, 
conservation, etc.) who take you out into the field 
and teach you how to use tools of the trade, how 
their department cares for Michigan’s resources, 
and what they are doing to educate citizens of 
our state.  The instructors are not only passionate 
about their jobs; they are passionate about edu-
cating teachers and students and being involved in 
your classroom!

2. Classroom curricu-
lum, activities and 
ideas you can actually 
use!

This summer ANR offered 3 
class sections: Forests, Fields 
and Fins (a class about the 
different departments of 
the DNR), Nature Quest (an 
introduction to birds, fish, 
insects, mammals, trees 
and more), and STEM from 
Nature (how to use STEM 
processes in your classroom). 
The class offerings rotate 
each year, so there are many great choices!   You 
can’t go wrong!

I will say that after 4 years, if school started the day 
after camp, I am confident you would be able to employ 
at least one idea or activity into your classroom without 
even thinking!   I have done just that in my Young Fives 
classroom!   Instruction during the week is interactive 
and hands-on!  Sitting in a room listening to lectures 
for an extended period of time, staying in your seat and 
taking notes is NOT what this camp is all about.  You 
are actually up and about actively going through the 
STEM process, running around trying to stay alive in an 
invasive species game, netting organisms in the AuSable 
River, measuring trees, and building survival shelters in 
the woods.  You are discussing how to make an activity 
work in a Pre-K classroom as well as in a High School 
class!  You are collaborating, planning, doing and having 
fun! You come home with a toolkit of activities, lesson 
plans, online resources, materials and more.  Natalie 
Elkins, DNR K-12 specialist and ANR camp instructor, 
stresses, “please don’t ever tell a student when you can 
show a student.  Students want to touch the track and 
the fur.”  

3. Networking! 
 
Your class section, or team, will have about 20 
other educators in it. Your classmates bring dif-
ferent grade level instruction, experiences and 
knowledge with them.  Don’t be afraid to learn 
from and connect to your team too!   After 4 years 
of camp, I know I can call or email a number of 

Successful 
Orienteering Activity!

First day of 2015 ANR Camp!

continued on page 18
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professionals across 
the state (upper 
and lower penin-
sula) to bounce 
ideas off, borrow 
activities and ma-
terials, and gather 
resources!  It is so 
fun for me to walk 
into other confer-
ences throughout 
the year (including 
MSTA) and run into 
my camp friends!  
If you ever went to summer camp as a kid and had those 
special “camp” friends, well here is your opportunity 
to relive this all over again, and it is so cool!  Amazing 
people are doing awesome things all across this state.  
If you need inspiration for your classroom, look no 
further!

4. Northern Michigan and the RAM center

What better place to be in July to experience Michigan’s 
natural resources than Up North?  Your class section 
may take you on a day trip to the AuSable River to do 
river ecology by stream sampling.  You may venture into 
the woods to measure and identify trees.  You might 
head out into the field to get hands on experience 
with telemetry and radio collars.  You might be out on 
Higgins Lake learning what kind of fish live in the lake 
and the type of aquatic habitat it provides.  In addi-
tion to the natural environment your accommodations 

at the RAM center are 
awesome!  Great food 
and people, a fabu-
lous location, evening 
bon fires, canoeing on 
the lake, and more!  
Doesn’t this sound 
amazing?

If you are interested in 
learning more about Michi-
gan’s natural resources, 
want to take an active part 
in educating your students 
on how to care for nature, and get refreshed and excited to 
integrate hands-on science more into your classroom then 
take a chance and sign up for ANR 2016.  I promise you won’t 
be disappointed!

If you would like to know more about my 2015 ANR experience 
with STEM from Nature, please check out our YouTube video:

Top 5 Reasons to attend the ANR: Stem from 
Nature Camp

https://www.youtube.com/watch?v=aLCirrbh9PQ&feature=y
outu.be

For more information about Academy of Natural Resources, 
including scholarship opportunities, SCECHs/graduate credit, 
and class descriptions please visit:  

www.michigan.gov/ANR 

Stream Sampling the AuSable 
River

On site with DNR Forestry 
Department

NGSS Webinars Available……..
The NSTA has been creating numerous resources for NGSS adoption that are useful for teachers in Michigan, too. 
Focused on instruction, many of them draw from the Framework for K-12 Science Education as the vision document 
for science instruction. This is the document that the Science and Engineering Practices were drawn from and is the 
guiding document for Michigan science teaching. Over the past 10 months, NSTA has supported the development of two 
elementary webinar series. These webinars were designed by Carla Zembal-Saul (Penn State University, author of What’s 
Your Evidence?), Kathy Renfrew (Vermont State Science), and Mary Starr (Executive Director, Michigan Mathematics 
and Science Centers, author of Project-based Inquiry Science). Starting in September 2014, the first series focused on 
a different elementary grade level each month, highlighting teaching practice and core ideas for that specific grade 
level. The second series for the summer 2015 focused on three topics, drawn from teacher interest during the first 
series - explanation from evidence, discourse, and coherent content story lines. Videos are included in each webinar 
to help teachers imagine what a classroom might look like in this updated way of teaching science. The great part 
of the webinars is that they are all archived by NSTA and available for free at the NSTA Learning Center. Start at this 
link: http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx and look around through all 
50 + webinars. There are additional webinars planned for later this summer and fall. Those too will be archived but being 
present for them is even better. Each webinar is free and easily accessible from any computer or device!

Academy of Natural Resources continued

http://www.msta-mich.org/
https://www.youtube.com/watch?v=aLCirrbh9PQ&feature=youtu.be
https://www.youtube.com/watch?v=aLCirrbh9PQ&feature=youtu.be
http://www.michigan.gov/ANR
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
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Mi-STAR: A Partnership for Progress
From Jackie Huntoon, MSTA Region 12 Director, Michigan Technological University and Jennifer Grivens, Eaton Rapids Public Schools

The Michigan Science Teaching and Assessment Reform (Mi-
STAR) project (http://mi-star.mtu.edu/) was funded by the 
Herbert H. and Grace A. Dow Foundation in 2014 in order 
to promote a reengineering of the teaching and learning of 
science in the middle grades in Michigan. 

Mi-STAR is led by a team of scientists, engineers, and 
educators from Michigan Technological University. 
These individuals are partnering with K-12 teachers 
and university faculty from other schools in Michigan, 
researchers, professional development providers, and 
others to accomplish three goals: (1) develop an integrated 
science and engineering curriculum for the middle grades 
that is fully aligned with the plans for the new Michigan 
Science Standards, (2) develop and provide professional 
development opportunities to practicing teachers to prepare 
them to develop curriculum and teach integrated science 
and engineering content in alignment with the planned 
standards, and (3) test a model for pre-service integrated 
science teacher training programs that provides experience 
with the various content areas as well as the integration of 
material and approaches from those areas. 

Mi-STAR is grounded on a vision for the future of science 
education in which science is taught and learned as an 
integrated body of knowledge that can be applied to 
understand phenomena and develop solutions in response 
to societal concerns. Mi-STAR is using the U.S. National 
Research Council’s documents, A Framework for K-12 Science 

Education: Practices, Crosscutting Concepts, and Core Ideas 
and Developing Assessments for the Next Generation Science 
Standards as guiding documents. Both of these documents 
are being used by others within Michigan and in other states 
as new curriculum is being developed in response to the 
adoption of new state standards for science.

One of the important aspects of the two documents referred 
to in the preceding paragraph is that they clearly articulate 
the need to give students opportunities to gain practice 
doing science and engineering. Scientists and engineers 
involved with Mi-STAR have been very positive about the 
use of these documents. The approach laid out in these 
documents offers great potential in terms of promoting 
improved student learning of science content that may be 
realized in Michigan when new state standards for science 
are adopted. The practices of science and engineering, 
as described in these documents, corresponds closely to 
what real scientists and engineers do “on the job.” The 
crosscutting concepts articulate the way that scientists and 
engineers tend to think as they begin to identify possible 
explanations for phenomena or solutions to problems. 
The disciplinary core ideas are the accepted components 
of existing knowledge that scientists and engineers build 
upon as they develop new ideas and approaches. The 
emphasis on the nature of science, the interconnections 
among the different science and engineering disciplines, 
and the connections of science and engineering to other 
subjects described in these documents also resonates with 
scientists and engineers whose work is devoted to improving 
conditions for humanity. 

Where we are and where we are going…
Since the Mi-STAR team began working together in January 
of 2014, we have developed a framework that is currently 
being used to guide the development of the new integrated 
science curriculum for the middle grades. At each grade 
level, the curriculum for the year will begin with an 
introductory unit that will lay out the structure of the 
year’s instruction and provide a conceptual framework for 
how all of the material to be covered in the year is related. 
This introductory unit is followed by a series of five core 
units. Each of the core units is being developed so that it 
addresses all three of the dimensions of a subset of the NGSS 

http://www.msta-mich.org/
http://mi-star.mtu.edu/%20
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Performance Expectations (PEs) for the middle grade band. 
Each year’s instruction will end with a concluding unit that 
provides the opportunity for review and reflection. Although 
the names of the units are not yet final, the working titles 
for each of the core units are shown in the table that 
follows. 

At the conclusion of the three-year middle-school grade 
band, the Mi-STAR curriculum will address and provide the 
opportunity for assessment of all three of the dimensions 

of each of the PEs assigned to that grade band in the Next 
Generation Science Standards. Once complete, the Mi-STAR 
curriculum will be available online at no cost to teachers 
from Michigan.

During the spring and summer of 2015, 18 teams (which 
each included teachers, scientists, engineers, facilitators, 
and others) worked together in small groups using distance 
learning technologies and two-week-long intensive face-
to-face work sessions to develop the basic outline of the 
planned curriculum for grades 6-8. During the remainder of 
2015 and continuing into 2016, Mi-STAR will be working with 

professional curriculum developers to review and revise the 
curriculum in preparation for future pilot testing in schools 
across Michigan.  

In the coming months and years, Mi-STAR participants will 
be sharing additional information about the project. If 
anyone is interested in learning more about the project they 
should contact Dr. Chris Wojick, Mi-STAR Project Director, at 
clwojick@mtu.edu.

Mi-STAR: A Partnership for Progress continued

Grade 6 7 8
Introductory 

Unit Interrelations and Cycles Life Cycle of Materials Human Impacts and Solutions

Core Unit 1 Natural and Modified Water 
Cycles Renewable Energy Resources Digital Devices

Core Unit 2 Earth in Space Dynamic Landscapes Minimizing Loss from Natural 
Hazards

Core Unit 3 Weather and Climate Non-Renewable Resources Feeding the World

Core Unit 4 Cycling of Energy and Matter Preserving Human/ Public 
Health Patterns of Life and Extinctions

Core Unit 5 Population Dynamics Growth, Genes, and Grocer-
ies Global Climate

Concluding Unit Interrelations and Between 
Cycles Life Cycle of Materials Human Impacts and Solutions

http://www.msta-mich.org/
mailto:clwojick@mtu.edu
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Pure Michigan
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SAVE THE DATE!
March 3-5, 2016

Radisson Hotel and Lansing Center, Lansing, MI
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Dan Wolz Clean Water Education Grant 
The Michigan Water Environment Association (MWEA) is pleased to announce the “Dan Wolz Clean 
Water Education Grant” for this year. The Dan Wolz Clean Water Education Grant was established 
eight years ago to heighten public awareness of the career opportunities our industry has to offer 
and to improve the quality and quantity of Clean Water community education in Michigan’s public 
schools. Dan Wolz was a true environmental steward of the earth. Thus, in recognition of the 
passion Dan had for education, this award continues to reach hundreds of Michigan students.  

Details: 
The MWEA partners with the Michigan Science Teachers Association to identify those teachers 
who have a great program and are in need of financial assistance to execute a project within a 
curriculum focused on water environment issues. 

As a grant recipient, a teacher will be provided with: 
- Complimentary conference registration and one night stay in a hotel for both the MSTA Annual Conference (to accept the  
 award in the year given and to attend/present at the following year’s conference).   
- Your school employer’s cost for substitute pay will be covered both years.   
- Complimentary conference registration and one night stay in a hotel for attendance at the Michigan Water Environment  
 Association’s Annual Conference, the year following award. Mileage for travel to this conference is reimbursed.  
- $1000.00 cash award for purchase of classroom and project supplies.  

Following the use of the Dan Wolz Education Funds and implementation of classroom projects the following school year, the 
recipient is expected to: 
- Give a 30-40 minute presentation as a featured speaker at the MSTA Annual Conference.   
-  Give a 15-20 minute presentation at the MWEA Annual Conference.  
-  Write an article for both the MSTA newsletter and the MWEA magazine describing your experiences implementing the  
 classroom project.  

Grant Application Process:  
Grant applications are published in the fall issue of the MSTA newsletter, with an October 31, 2015 submission deadline. 
Determination of the award recipient will be made in November. The award will be presented at the MSTA conference  
in March 2016 at the awards banquet. This year, the award will be given to up to two K-12 MSTA  
science teachers. 

Process and Procedures for Applying:
1. The Dan Wolz Clean Water Education Grant application is available in this newsletter. 
2. Submit the application by October 31, 2015 to the MSTA offices at: scampbell@managedbyamr.com with “Dan Wolz  
 Award” in the subject line.
3. The MSTA Awards Committee and MWEA will make determination jointly. 
4. Determination of the award winner will be made by end of November 2015, with notification occurring in December. 
Applications can be considered for at least two years. 
5. The Award recipient will be introduced at the MSTA Conference at the awards banquet in March 2016.

Expectations of the award recipient: 
• Be available to accept this award at the MSTA State Conference Awards Banquet March 2016
• Write an article for both the MSTA and MWEA newsletters
• Give presentations at both the MSTA (March) and MWEA (June) state conferences in 2017

Past Recipients of the Dan Wolz Education Grant:  

2007 – Mary Lindow, Battle Creek     2012 – Chris Groenhout, Grandville High School
2008 – Emily Curry, Jackson Public Schools    2013 - Dave Chapman, Okemos High School
2009 – John Martin, Waterford School District   2014 – Tammy Coleman, Lowell High School
 - Randy Cook, TriCounty Schools           – Don Hammond, Flint Beecher High School 
2010 - Gary Cousino, Rochester Community Schools   2015 - Josh Nichols, Heritage Elementary School
 - Douglas Morrison, Manistique Middle School           - John Travis, Williamston Community Schools
2011 – Susan Tate, Whitehall Middle School

Need more Information?
•  For more information about the award go to: http://www.mi-wea.org/danwolz.asp
•  For more details regarding the grant itself, contact MWEA representative Joe Keefe at United Water at 734-675-2190.
•  For more information about the Michigan Water Environment Association go to http://www.mi-wea.org/main.asp
• Questions about your applications? Contact Susan Tate at susan_tate@msta-mich.org

http://www.msta-mich.org/
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Dan Wolz Clean Water Education Grant 
Application

The mission of the Michigan Water Environment Association: 

Michigan Water Environment Association will be a recognized authority on and 
advocate for preserving, restoring, and enhancing Michigan’s water resources

Grant Narrative:
• Describe your project and share how this project relates to your curriculum and 

teaching practice with students and or science teachers (Maximum one page.)

• Purpose of Grant: Give your statement of how you can share with others in your 
community as well as other educators in the state of Michigan what you have 
implemented with your students. (Maximum one page.)

• Provide a summary of why you are interested in Michigan’s water resources 
Identify the locations and contact information for the nearest water treatment 
plant(s) in the school district where you teach. Do these facilities offer tours?  
(Maximum one page.)

• Rubric used in the selection process will be available on the MSTA web site http://www.msta-mich.
org/

Contact Information:

Name:  ___________________________________________________________________________

Home Address:  ____________________________________________________________________

City:  ___________________________________________ State: ____  Zip:  __________________

Phone Number: _____________________ Email Address:  _________________________________

School District:  ____________________________________________________________________

School Name:  _____________________________________________________________________

School Address:  ____________________________________________________________________

City:  ___________________________________________ State: ____  Zip:  __________________

Position/Title: ____________________________________ Grade Level (s):  __________________

Completed Applications must be received by MSTA by October 31, 2015.
Email completed applications to: scampbell@managedbyamr.com with “Dan Wolz Award” in the 
subject line. Questions regarding the application process or your grant proposal should be emailed to Susan Tate 
at susan_tate@msta-mich.org.

http://www.msta-mich.org/
http://www.msta-mich.org/
http://www.msta-mich.org/
mailto:scampbell%40managedbyamr.com?subject=Dan%20Wolz%20Award
mailto:susan_tate%40msta-mich.org?subject=Dan%20Wolz%20Award
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Dan Wolz Clean Water  
Education Grant Rubric

Criteria Unsatisfactory
(0 - 9 points)

Basic
(10 - 14 points)

Average
(15 - 19 points)

Above Average
(20 - 25 points)

Distinguished
(26 - 30 points)

Project 
Description

Project not 
clearly defined

Project 
description is 
marginal. 

Adequate 
project 
description. 

Proficient 
project 
description. 

Superior 
description of 
project

Connection to 
GLCES and/or 
HSCES

No Connection 
to GLCES and/
or HSCES

Marginal 
reference to 
GLCES and/or 
HSCES

Adequate 
reference to 
GLCES and/or 
HSCES

Reference to 
GLCES and/
or HSCES is 
proficient.

Detailed 
connection to 
GLCES and/or 
HSCES

Dissemination 
Plan

Does not 
articulate a 
dissemination 
plan 

Marginal 
evidence of 
dissemination 
plan

Adequate 
evidence of 
dissemination 
plan

Proficient 
evidence of 
dissemination 
plan

Detailed 
dissemination 
Plan

Sustainability No evidence of 
sustainability

Marginal 
evidence of 
sustainability

Adequate 
evidence of 
sustainability

Evidence of 
sustainability  
is proficient

Details 
evidence of 
Sustainability

Links to Grant 
Goals and 
Results

Application 
does not have 
a link to the 
stated goal and 
intended results 
of the grant

Poor attempt 
to link to 
the goal and 
intended 
results of 
grant

Adequate 
attempt to 
link to the 
stated goal 
or intended 
results of the 
grant.

Application is 
linked to the 
stated goal 
and intended 
results of 
grant.  

Distinguished 
link to the 
stated goal and 
intended results 
of grant. 

The goal is to enable Michigan teachers to be aware and promote careers in water environ-
ment, water quality, and wastewater management not only to their students but also to the 
science community.

The results we are seeking would be students throughout Michigan who will have a much 
greater awareness and appreciation of the contribution this great industry makes to our 
society and maybe even become inspired to choose a career path that would make them a 
part of that contribution.

http://www.msta-mich.org/
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Teachers Engaged in Science Leadership 
Activities (TESLA)
The TESLA Project of the Michigan Mathematics and Science Centers Network is ramping up for an exciting fall 2015 
kick-off. Science leadership events and professional learning opportunities for classroom teachers are included in the 
TESLA project activities and products. All TESLA Science Leaders Activities are open to Michigan Science Teacher 
Leaders. If you are a district coach, Math and Science Center or ISD Science Consultant, University member, or an 
informal or non-formal science teacher, the TESLA opportunities will help support learning more about the new science 
teaching and learning expectations. Each TESLA activity will include members from many different areas of the science 
learning “ecosystem” allowing great chances for networking! TESLA is funded by the Michigan Department of Education 
through Section 99.6. For additional information about any of these programs, email TESLA@mimathandscience.org

5 Tools and Processes for Instructional 
Planning - 
5 full days - September 9. 10 and 11, at Ingham ISD 
and 15 and16 at Clinton RESA
Cost: $225 (breakfast and lunch each day)
We are offering this workshop to science education 
leaders as a foundation of processes for re-thinking how 
instructional planning occurs. Our time will be focused 
on instructional planning in middle school life science and 
focused on learning a process. These Tools and Processes 
were initially developed by the American Museum of 
Natural History in collaboration with the K–12 Alliance 
at WestEd and BSCS (Biological Sciences Curriculum 
Study) and are designed to support science teachers’ 
understanding and use of the Next Generation Science 
Standards to plan instruction and classroom assessment. 

Next Generation Science Exemplar 
System for Professional Development 
(NGSX) - 
Eight full days, Sept. 21 and 22 in Traverse City, 
October 22, 23, and 24 (regional sites), November 
12, 13, and 14 (regional sites)
Cost: $200 (breakfast and lunch each day and materials 
for NGSX implementation)
70 facilitators state-wide will be prepared to use the 
Next Generation Science Exemplar System (NGSX) 
for with others in their region. NGSX is a web-based 
system designed by leading NGSS researchers to engage 
learners in the three dimensions of the National Research 
Council’s Framework for K-12 Science Education – core 
ideas of science, scientific and engineering practices and 
crosscutting concepts. For more information about the 
NGSX materials, please visit their website, http://www.
ngsx.org/about. If you are in a K12 science facilitator 
role (including school or district administrator in science, 
professional learning facilitation for inservice teachers, 

curriculum specialist, teacher coach, higher education 
faculty working with preservice or inservice teachers, 
preparation of informal science leaders), and would like to 
take part in this opportunity, complete the informational 
survey: http://bit.ly/1Rsosnk. You will receive notification 
of your acceptance within 10 days.

Mi-Sci PLN meeting- 
morning of September 29 at Genesee Career 
Institute, Flint
Cost: $15
This meeting is a networking opportunity for science 
education leaders with responsibility for preservice and 
inservice teacher preparation in formal and informal 
environments. Topics include: TESLA update, NSTA 
resources and Introduce to Mi-Sci PL@N (PLAN) materials. 
(Additional 2015-2016 Mi-Sci meetings: 11/9, 1/26, and 5/17)

Using the NSTA Learning Center with 
Inservice and Preservice Teachers 
1.5 days - afternoon of September 29 and September 
30, 8-4 p.m. Genesee Career Institute, Flint
Cost $40
NSTA’s online Learning Center includes a wealth of 
resources for supporting the learning of inservice and 
preservice teachers. In this workshop you will learn 
about how the Learning Center works, what resources 
are available, and how you can incorporate the Learning 
Center into professional learning experiences with the 
teachers you work with. The MMSCN TESLA grant includes 
funds to support PLC experiences in science, particularly 
with grades 3-5 teachers. To access these funds, you will 
need to know how to use the Learning Center. Seats for 
this workshop are very limited

Registration for all programs: https://goo.gl/sWCD3y 

continued on page 26

http://www.msta-mich.org/
mailto:TESLA@mimathandscience.org
http://www.ngsx.org/about
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Complete all fields marked with “*”. Select a payment 
method, enter the numbers, and submit. If you have 
not registered for an event in this system previously, 
you will be asked to create an account. You will be able 
to complete the registration process after you have 
received the account verification e-mail (this may take 
up to an hour). Please contact Lisa Hook for help with 
the registration process, (810) 591-4876.

GRACE
One of our newest collaborative projects is GRACE. 
Developed as a model of purposeful applications 
of technology (geographic information system and 

technology (GIS/T) -based education for STEM careers 
in the workplace that enabled youth in economically 
disadvantaged communities to have opportunities for 
determining their own futures. GRACE teachers from two 
current cohorts are implementing GIS activities in their 
classrooms. While most students are at the Explorer level, 
many of them will be moving on to Investigator activities. 
Finally, we look forward to many GIS learners throughout 
Michigan who are engaged with mapping professionals as 
Interns! Cohort Two teachers are now being recruited 
for September start dates with workshops in Flint! 
Check out the website for more information: http://igre.
emich.edu/igre/gisresearch/natinal/GRACE. For additional 
information about GRACE contact Mary Starr, co-PI, 
starrm@mimathandscience.org

School Field Trips and Overnight Camps 
Give your students an experience they’ll never forget! 

1005 Triangle Lake Road, Howell, MI  48843      (517) 546-0249     howellnaturecenter.org  

 High ropes and teambuilding courses 
 Tallest outdoor climbing tower in Michigan 
 Zip line course includes a 500’span that soars over a pond! 

 Live Animal 
Presentations 

 Food Chain 

 Predator/Prey 
Games 
 Pond study 

 Shelter Building, Orienteering, and Other Survival Skills 
 Skits, Gaga Ball, and Other Traditional 

Camp Activities 
 Heifer  Global Village, Native American 

Games and Drumming, Exploring Maps, 
and MORE 

 Serving educators since 1980 
 Specializing in a three-day experience 
 Professional  staff trained in CPR and First Aid 
 Full catering 
 Modern lodges with heat, air conditioning, and full 

baths attached to each building 

Top-
Notch 
Staff & 

Facilities 

Challenge & 
Adventure 

Environmental 
& Wildlife Education 

Outdoor 
Education 

& Social 
Studies 

Scan to learn 
more! Call Sally at 517-376-9352 to make a reservation. 

With nearly 300 acres of waterfront, woodlands, and wetlands, the 
Howell Nature Center offers a unique opportunity for challenge, 
exploration and discovery. Plan an overnight visit and take advantage of 
all the exciting educational opportunities — from team building, to 
social studies, to science—our facility has to offer. 

The only facility of its kind in the Midwest! 

Teachers Engaged in Science Leadership Activities continued

http://www.msta-mich.org/
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Call for Papers
St. Clair County Community College

STEM Conference
Science, Technology, Engineering, Math

October 23 and 24, 2015

St. Clair County Community College is hosting its third annual STEM Conference on Friday, 
October 23rd and Saturday, October 24th.  The conference will feature a keynote presenta-
tion by Neils Johnson, Technology Evangelist at Symantec. The format of the conference 
will be a Friday evening lecture by Mr. Johnson and a day of workshops and learning experi-
ences on Saturday. 

St. Clair County Community College in Port Huron, Michigan is requesting proposed presen-
tations by subject matter experts for the conference. The areas of focus for the conference 
are:

•	 Technology and cyber security related talks geared toward college students and 
adults. 

•	 A series of talks targeting families intended to introduce and promote the idea of 
children pursuing STEM-related careers.

•	 A series of talks for K-12 students highlighting particular aspects of the content of 
various STEM-related disciplines.

•	 Talks for all ages that promote interest in STEM.

The overall purpose of the conference is to provide an atmosphere for encouraging STEM- 
related learning and informing the audience of the potential for employment and accom-
plishment in STEM-related careers. Presentations will be selected based on their relation to 
their perceived potential to contribute to this overall purpose. Each session will be limited 
to 45 minutes. 

To submit a session proposal, download and complete the form provided on the St. Clair 
County Community College website at www.sc4.edu/stemconf and submit it by August 1, 
2015. Those proposals accepted for inclusion in the program will be notified by e-mail by 
September 1, 2015.

DEADLINE EXTENDED TO September 1st, 2015!!

Link to St. Clair County STEM Conference Proposed Presentation Speaker Profile Form

please Contact organizers for more info!

http://www.msta-mich.org/
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Save the date 

November 7, 2015  
Dactm & mdsta fall 

Math & Science  
Conference 

 
 

Benefits for participants 
Presentations 

Exhibitors 
Math & Science Demos 

Raffle 
Networking Opportunities 

Free and Inexpensive Math and Science Materials 
 

Food 
Buffet Selection 

Student Fund Raiser Snacks  
 
 
 

Date, Time & Place 
Saturday November 7, 2015 

8:00am-400pm 
Paul K. Cousino High School 

30333 Hoover Road 
Warren, MI 48093 

 

Registration & Forms 
www.dactm.org  
www.mdsta.org  

Question contact Debby Peters @ djapeters@gmail.com   

From Pamela Callaway, MDSTA Executive Director - 

http://www.msta-mich.org/
http://www.msta-mich.org/
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