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Happy Summer!
I'm sure those of you who were doing weather and severe weather awareness these last few months have
had some extra things to discuss this spring - been an interesting SD spring on the East side of the state. I do
miss summer as a classroom teacher - just that feeling that you got to start fresh(ish) in the fall with new ideas,
classroom routines, students:), etc. There was so much I always had planned to do over the summer too, makes
me think there should be a summer resolution kind of spin for teachers.
I wanted to take some time in this newsletter to connect you all to the efforts of the EPSCoR program in
South Dakota as this team of researchers and post-secondary educators are really working on ways to integrate
their science with K-12 classrooms throughout the state. The National Science Foundation (NSF) established
the Experimental Program to Stimulate Competitive Research (EPSCoR) in 1980. The goals for the current SD
EPSCoR program are increasing the science and technology research capacity in SD, promoting science based
economic development in SD, and most important to this audience - providing education opportunities for K-12,
undergraduate, and graduate students. You can learn more about the SD EPSCoR Program at
sdepscor.org. Perhaps you're familiar with the BioSNTR and their efforts in science and research
(biosntr.sdepscor.org); if not, this is cutting edge, current science and technology, happening here, in SD. At this
time I wanted to share information I gathered at their recent "All Investigator" meeting which included some indepth discussion and workshops on how to integrate and work with educators and students throughout the
state. As I continue to consider ways to integrate the SD Science Standards and associated Core Concepts,
Practices, and Disciplinary Core Ideas, there is no better way to do so than to engage students in the reality of
science and engineering, especially associated with projects close to home. There are many scientists who's
projects are funded through EPSCoR who have a vested interest in connecting with and working with you and
your students in the upcoming years as they work to achieve their goals. Consider checking out the EPSCoR
and BioSNTR sites above and connecting with some of the scientists who's work might connect with your classroom content areas. My recommendation is to connect with them early in your process and ask them if and how
they'd like to be involved in the various classes you might teach. Perhaps it's a connection to developing a science fair project, or a specific lecture on-site or through videoconference/DDN, or even connecting their research in a very real way through a program like Rhizodive where you and your students can actually contribute
to authentic science.
Additionally, I've heard of some other amazing grants awarded to the state, to our public and private universities, and to various scientists and outreach organizations throughout the region - as you consider your summer
plans I hope you will look into some of these low-cost, free, and even paid opportunities to expand your content
or pedagogical skills. I often share with industry and other educators across the nation how amazing South Dakota teachers are when it comes to seeking out new pedagogical or content expertise and I am proud to be
President of the organization that seeks to link the science teachers throughout our state.
Finally, I hope many of you are able to take advantage of science celebrations throughout the state this summer. Check out the Tap into Science Happy Hour (adults only) June 10 in Sioux Falls, It's All About Science
Festival June 11 in Sioux Falls, Neutrino Days July 8/9 in Lead, and more (please share with DOEScience or
our Newsletter and Web teams (sdsta.org) if you're aware of others!). Do take some time for R&R with your families if you're able - there are so many lovely blogs about the value of summer "vacation" to our classroom teachers if you need a little validation for why it's so necessary!
Warmest regards,
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Summer Reading—submitted by SDSTA officers and members
Frankenstein’s Car: Cuddling Up to Biotech’s Brave New Beasts by Emily
Anthes
I sued this book for students to read a particular chapter on the Rbo-rrevolution. The autohor
takes students through the history of cyborgs and discusses whether cyborgs of roboti modles
are better for a situation. Lots of great discussions that align with the new science standards.

One Thousand Gifts by Ann Voskamp
Summer is the best time to recharge our hearts! Ann Voskamp's book one thousand gifts challenges the reader to recognize the many blessings we have around us every day. I love
the lens the book encourages us to focus on our life.

The South Dakota Breeding Bird Atlas II Final Report:
Summer is for the birds! Absolutely for the breeding
birds! South Dakota has a rich variety of habitats yielding
quite a diverse group of birds. We have a real 'East Meets
West' scenario that attracts species from both sides of North
America. During the five summers of 2008 - 2012, I worked
as a field technician for Bird Conservancy of the Rockies (then
Rocky Mountain Bird Observatory) wandering around
the western counties in South Dakota recording evidence of
birds breeding. What an amazing way to recharge after a
long school year! Data from technicians and volunteers over
these five summers was gathered into a South Dakota Breeding Bird Atlas II, serving as the update to the first edition created twenty years ago. The link for the final report, comprised of species maps and detailed natural history accounts, is now available and there is an interactive website
currently being created. I am so very excited to share this
information with you as these breeding birds are in progress
now and you can use this document to help you discover
birds nearby. Happy Birding http://gfp.sd.gov/images/
WebMaps/Viewer/WAP/Website/SWGSummaries/SDBBA2%
20Final%20Report%20T-41-R.pdf

"Ready, Set, Science!: Putting Research to
Work in K-8 Science Classrooms" by Micheals, Shouse, and Shweingruber at the conference in February (just one of the many
great reasons to attend- free stuff!). The
purpose of the text is to disseminate the
information of the National Research Coun-

cil's study, Taking Science to School: Learning and Teaching Science in Grades K-8. The
book highlights the need to use progressive science learning from year to year and
to focus on getting students to "do" science.
The text uses different terminology, but
very closely parallels the concepts and goals
presented in our new science standards. What I liked most about the text was
the case study examples of science lessons
being taught in a variety of grades. Also,
found at the end of the text are appendices

Please contact me at waterfowlerlover@gmail.com with any

that include reflection questions for each

questions about birds or birding in South Dakota! ~Jennifer

chapter, and ideas for assessing student un-

Fowler

derstanding of the Atomic-Molecular Theory
in grade bands of K-2, 3-5, and 6-8. Overall,
this book provides some great lesson ideas
especially related to the Atomic-Molecular
Theory and gases. Tiffany Kroeger
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Activities to correspond to
Frankenstein’s Cat by Emily
Anthes— submitted by Julie Olson

TED Talk – Paul Root Wolpe

Questions for Chapter 7 “Robo Revolution”

https://www.ted.com/talks/
paul_root_wolpe_it_s_time_to_questio
n_bio_engineering?language=en

What is a cyborg?
Why cyborgs were first developed?
What are some problems with very small robotic vehicles that are needed and
must be overcome?

Questioning Biotechnology

Write 10 questions about what you just
seen and about biotechnology and its

What are the benefits of a remote controlled bug?
How do you feel about “hijacking” animal bodies? Give sound evidence for your
reasons.
What is at least one positive and one negative reason for using beetles for cyborg
technology?
List two uses of cyborg beetles mentioned in the chapter:
List two possible original uses for cyborg bugs that weren’t discussed in the book.
Describe why these uses would be beneficial.
What are the benefits of inserting implants into larvae instead of adult insects?
(give at least two)
What are some reasons for using rats as cyborgs?
Why is it important to know rat behaviors when using electrodes? (you may list
some rat behaviors discussed and how they are used to control the rat)
How do you feel about the statement “Taking animal brains hostage”?
Does the type of animal matter? Explain why or why not.
What is the “Disney Effect”:
Briefly explain “optogenetics” and how it may be used to
control animals:
If you could design a cyborg, what animal would you use

environmental

Consequence Map—
What are the consequences of using cyborg technology?
(This was first found in the American Biology Teacher and
adapted for use in my classroom)

Social

Scientific

Cyborg technology
consequences?

moral

economic

Personal
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Incorporating The Martian—by Andy Weir into your science classroom
(please send more ideas! Julie.olson@k12.sd.us)
There are multiple opportunities incorporate science disciplinary core ideas as well as math and English into activities related to this book (and movie).
Robotics—Engineering design—build a robot that can navigate a Martian landscape. Student will have to research the landscape as well as build a model of it to test, evaluate, and re-design their robots for specific purposes. These could be simple
battery powered vehicles (or solar) on up to the more complex Lego or VEX kits.

Chemistry—production of water. Study the perfect combustion ratio of oxygen:hydrogen by making little rockets from plastic
Berel pipettes. Generate the oxygen from hydrogen peroxide using manganese dioxide (like he used a catalyst with the jet
fuel in the book). Generate hydrogen from zinc and hydrochloric acid (single replacement). Bring in Newton’s laws because
some water must be added to be expelled from the back of the rocket. Rockets are launched from a homemade stand using a
3x6 piece of wood with a 2” nail running from the bottom up. A ground wire runs from the nail to the ring stand. A Tesla coil is
used to ignite the “fuel”. They can also just ignite the fuel by holding a match by the opening and squeezing the mixture out of
the “rocket” and evaluating the “pop.”
Launch pad design:
Rocket sets onto the nail—the
point of the nail must be abo e
the water level inside the rocket

Radioisotopes—calculating the heat

-

generated from decay (E=mc2)

- soil nutrient testing

Biology—challenge the students to grow their own food source using the same basic components as Mark Whatney. Use
sand to represent the Martian soil. Find Milorganite, a fertilizer made by the city of Milwaukee , consisting of sterilized waste.
You could also use various animal wastes as another type of experiment. For the plants, cloning potatoes, carrots (using the
tops), pinapple tops, seeds from apples or other fruits, or provide other kinds of seeds.
- Calorie requirements, food analysis, starvations vs malnutrition

Physical Science—solar panel efficiency design. What is the efficiency of the panels? Calculating amounts needed for
activities. (Brings in Math too!)
= water rocket design with payload

Project: Traveler
Traveler's website (http://www.projecttraveler.org/)
If you or someone you know is planning a weather balloon launch in the
upcoming year please take a look at Project: Traveler's website. He has all
the information you need to have a successful flight and offers some top of
the line GPS trackers. I have flown his trackers on 4 flights now and have
had great results. Contact me with questions! Mark.Iverson@k12.sd.us
Mark Iverson’s class and their balloon ready to launch
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The Electric Universe: The Shocking True Story of Electricity by David Bodanis
Review by Judy Vondruska, SDSU
Too often science is presented as a collection of facts and equations, sterilized from the context in which it was developed,
but there are wonderful stories behind many discoveries in science and the motivations behind the discoveries are as diverse as
the scientists themselves. David Bodanis introduces the reader to the scientists and supporting figures involved in the development
of our electrified world. His stories humanize and contextualize advancements in electricity and often overturn our misconceptions.
We learn of Samuel Morse, a financially unsuccessful artist who “borrowed” the idea of the telegraph from others
(including physicist, John Henry) and submitted patents for it. Although he amassed a great deal of wealth for the development of
the telegraph system, he spent decades in court fighting lawsuits over his patents. Bodanis helps us understand that some developments in electricity, such as the laying of the trans-Atlantic cable to expedite human communication across the globe, were successful even though the underlying science was not well-understood at the time. Perhaps one of Bodanis’ most endearing stories
is that of a twenty-eight year old teacher-of-the-deaf who fell in love with one of his students in his tutoring business. His love, Mabel, was from a rich family and Aleck was but a poor teacher deemed unworthy of Mabel’s hand by her family. Aleck’s desire to turn
the idea of the telegraph into a machine to transmit human sound was not just driven by his desire to better understand human
hearing but also to make enough money to win Mabel’s hand in marriage. Aleck (Alexander Graham Bell) eventually patented the
telephone, founded the Bell Telephone company and married the love of his life.
Bodanis’ stories take us through 150 years of scientific development in electricity and electromagnetism. The scientists discussed in his book - Henry, Faraday, Bell, Edison, Thomson, Maxwell, Hertz, Turing, Hopper, Shockley, Bardeen, and others - are
well-known names but their little-known stories provide insight into the development of a part of our lives we often take for granted.
The one glaring omission from Bodanis’ book is that of Nikola Tesla. How one of the greatest minds of the 19 th and 20th centuries
and the person often called the “Father of Electricity” can be left out of the story is unclear. The “AC/DC wars” between Edison and
Tesla are legendary but perhaps Bodanis felt this part of the story was too well known to be included in his book.
If you teach physical science or physics, you will find Bodanis’ book interesting, insightful and quite helpful in developing the story of
science in your classroom. David Bodanis is also the author of “E=mc 2: A Biography of the World’s Most Famous Equation” as well
as several other interesting books in various fields of science.

A Message from the President of SDAAPT
Greetings!
I am excited and honored to take on the role of president of the South Dakota Chapter of the
American Association of Physics Teachers. As noted on the national website, “AAPT was established
in 1930 with the fundamental goal of ensuring the ‘dissemination of knowledge of physics, particularly
by way of teaching.’ Founders, Homer L. Dodge, Paul E. Klopsteg, and William S. Webb, led the effort
to organize the first association dedicated to improving physics education. Today that vision is supported by members around the world.”
While the numbers of students taking physics has nearly doubled nationally since the late 80’s (20% to about
40%), there are still racial and gender inequities as well as a tremendous physics teacher shortage (aip.org/statistics). According to
the most recent survey conducted by the American Institute of Physics, less than half of high school physics classes are taught by
a teacher with a degree in the subject and less than 40% of physics teachers are involved in any sort of professional development.
This is particularly pronounced in rural states, such as South Dakota, where many high schools hire one science teacher to teach
all subjects at all grade levels. With this overburdened teaching assignment and isolation, physics and physical science teachers
need resources to come to them. As president of the state chapter of AAPT, it is my desire to grow the influence and membership
of the organization across the state, including the number of minorities and women taking and teaching physics.
I would like to call on all teachers who teach physics and physical science (at any grade level) to join our organization.
There is no cost to join but your membership will allow you to become part of a supportive statewide network of teachers with similar interests, passions, concerns and questions. Later this fall, look for the release of a new website for the organization with useful
information for teachers including the latest in research-based, successful pedagogical practices, reviews of books and apps, ideas
for demonstrations, professional development opportunities, Ask-A-Physicist links, and news from the field of physics.
We are in an interesting period of transition in South Dakota with the influence of the NGSS and the adoption of new state
science standards. We are fortunate to have so many talented teachers in our state and while teachers are finally receiving more
financial support in terms of salary, we still have room to improve curriculum and professional support in the classroom. To join the
SD Chapter of AAPT, send an email to judy.vondruska@sdstate.edu. I look forward to working with you this coming year!
Judy Vondruska
President – SD Chapter of AAPT
Astronomy/Physics Lecturer
South Dakota State University
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Sidebar Story
Headline
Sidebars complement a
main article. Use them
when you want to keep
your main articles direct
and information packed,
but you still want to share
extra or supplementary
content.
For example, if your main
story is about your new
building plans, consider
using the sidebar to talk
about the history of the
land plot, or to tell a story
of your first encounter

NASA 21st Century Teacher
Academy
Do you have a favorite 6th-12th grade teacher who might be interested in an opportunity of a lifetime?
The 21st Century Teacher Academy (#21CTA) is a unique Educator Professional
Development workshop opportunity designed to immerse teachers in best practices and methodologies to develop and implement real---world, Project Based
Learning (PBL) curriculum using NASA missions, facilities and content. This
workshop is sponsored by NASA Ames Office of Education and Public Outreach,
and funded by NASA Aeronautics Research Mission Directorate. The workshop
will take place at NASA Ames Research Center in Moffett Field, California.
Applications are due May 31, 2016, and are open to US citizens who are current,
certified 6th-12th grade teachers. For more information and details on how to apply, please visit: http://www.nasa.gov/ames/eduation/21CTA

Introduction to Mixed Grass
Prairie Ecology—June 10-11
In cooperation with the South Dakota Grasslands Coalition, Dakota State University is offering BIOL 592: Introduction to Mixed Grass Prairie Ecology for 1 graduate credit beginning at 3pm June 10-11. The cost of the credit is $40. The class
will take place on the Bad River Ranches near Fort Pierre, SD, during the SD
Grasslands Coalition’s Bird Tour.
The course is available to anyone but geared towards providing K12 educators
information and activities to be used in the classrooms for any subject area and
any grade level. Attached is the brochure with details, exact location and schedule. The bird tour is free for children and special activities are offered for them.
Contact Kristel Bakker at Kristel.bakker@dsu.edu for class information, syllabus
and registration.
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GLOBE at University of Sioux Falls
June 20-23, 8:00am to 4:30pm.
2 credit: $240 – graduate, $100 – renewal

SD Discovery Center—PD Opportunities
http://www.sd-discovery.org/for-teachers/professional-development/
#GLOBEUSF

The Global Learning and Observations to Benefit the Environment (GLOBE) program is a worldwide hands-on, primary and secondary school-based science and education program. Teachers who attend this training will be qualified to integrate GLOBE into
their classrooms as well as enter their data into the international GLOBE database. This on campus workshop will cover the basic
protocols in water, soils, atmosphere, and land cover. We will also enjoy multiple field trips.
Register at the University of Sioux Falls website. Grad and renewal credit available.

Elementary GLOBE at USF
July 18-19, 8:00am to 4:30pm.
1 credit: Graduate – $120, Renewal – $50
GLOBE (Global Learning and Observations to Benefit the Environment) is an international science and education project in which
students collect and report data monitoring Earth’s system for use in research.
Elementary GLOBE connects students to the outdoors through literature, writing, and hands-on exploration activities about
Clouds, Seasons, Soil, Water, and Earth Systems. We’ll make a sun dial, practice using thermometers, and discover fun ways to
track the color of changing leaves as well as track the arrival of spring through measuring. We’ll have a field trip, do water quality
monitoring for younger students, and explore nature journaling.
Register through the University of Sioux Falls website.

Great Explorations in MATH & Science for K-4
June 14 & 15, 9am to 4pm
Pierre Chamber Community Room
$25 registration fee. None for Pierre School District staff.
1 graduate/undergraduate credit – $45 (pending)
Math is everywhere. Let’s find it in fun places; the animal kingdom, games, books, chemistry and even bubbles! Join in this hands
-on workshop to explore models of effective and interdisciplinary math units. We’ll consider where they fit in your curriculum,
how they prepare students for testing and how they provide practice in thinking and problem-solving. an Great Explorations in
Math & Science (GEMS) kits will be our models. Each participant will choose 2 GEMS guides to keep. Those earning credit will
have 1 outside of class assignment. Sponsored by Pierre School District & SD Space Grant Consortium. Email Kristie Maher at
kristiemaher@sd-discovery.com to register.
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Great Explorations in Earth Science: Grades 5-9
May 31 – June 1, 9am to 4pm
Pierre Chamber Community Room
$25 registration fee. None for Pierre School District staff.
1 graduate/undergraduate credit – $45 (pending)
Register here.
Rocks, rivers, plates, and air are all part of Earth Science. We will dig into four earth science GEMS
kits (Stories in Stone, River Cutters, Plate Tectonics, and Global Warming and Green House Gases)
and culminate our time together with the who dunnit kit of Environmental Detectives.

This two day workshop will help you bring high quality, hands-on learning into your classroom
about Earth Science. The inquiry investigations will grab your students’ imaginations as they explore the science of the Earth. Those taking the workshop for credit will have an additional assignment.

Lake & Stream Ecology and Water Quality Workshop
June 1 – 2
Outlaw Ranch, Custer SD
1 credit
The workshop offers both a two and three day curriculum. The two day workshop is designed for
lake associationn members and resource agency personnel who want to learn more about lake and
stream ecology and non-point source pollution.
A three day workshop is offered for teachers and graduate students interested in earning graduate
credit or continuing education units. Workshop activities include field trips to nearby streams,
lakes and reservoirs to collect and identify aquatic invertebrates, hands-on use of basic water quality testing equipment; classroom activities that include the lake game, delineating watersheds,
building a seechi disk and collecting sieve; and lectures on basic limnology and non-point source
pollution identification and prevention. Participants will also take home a voucher collection of
aquatic invertebrates collected during the workshop.
There is no cost for the workshop however participants wishing to earn graduate credit and/or
continuing education units will need to pay the fees for these credits.
For more information contact Dennis Skadsen
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Science Resources that Incorporate the Science and Engineering Practices
Dr. Janet Briggs - BHSU
The Learning Design
Group at the Lawrence
Hall of Science
has several Middle School Science
Strategy Guides for incorporating the
Science and Engineering Practices into
the classroom as well as literacy strategies.

Link to various resources on the website: http://learningdesigngroup.org/
resources

Links to some of the lessons:
http://learningdesigngroup.org/sites/default/files/resources/files/SGEngaging_in_Argumentation_with_a_Science_SeminarRegional_Climate_in_the_Atacama_Desert.pdf

http://learningdesigngroup.org/sites/default/files/resources/files/SGSupporting_Claims_with_Evidence-Fossils.pdf

Ehttp://learningdesigngroup.org/sites/default/files/resources/files/SGEngaging_in_Socioscientific_Argumentation-Oxygen_in_Blood.pdf

Link to the website: http://stemteachingtools.org/tools

Links to some of the Practice Briefs:

STEM Teaching Tools provides Practice Briefs with pointers for incorporating
the Science and Engineering Practices
into the classroom as well as other Science, Technology, Engineering and
Mathematics topics.

Is it important to distinguish between the explanation and argumentation practices in
the classroom?

Why should students investigate contemporary science topics—and not just "settled"
science?
Practices should not stand alone: How to sequence practices in a cascade to support
student investigations

21st

Century Teacher Academy

Do you have a favorite 6th-12th grade teacher who might be interested in an opportunity of a
lifetime?
The 21st Century Teacher Academy (#21CTA) is a unique Educator Professional Development workshop opportunity designed to immerse teachers in best practices and methodologies to develop and
implement real---world, Project Based Learning (PBL) curriculum using NASA missions, facilities and
content. This workshop is sponsored by NASA Ames Office of Education and Public Outreach, and funded by NASA Aeronautics
Research Mission Directorate. The workshop will take place at NASA Ames Research Center in Moffett Field, California.
Applications are due May 31, 2016, and are open to US citizens who are current, certified 6th-12th grade teachers.
For more information and details on how to apply, please visit: http://www.nasa.gov/ames/eduation/21CTA
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Space Related Resources (Judy Vondruska)
If you are looking to incorporate space-related engineering design into your science classroom, consider NASA’s Design
Squad activities. The packet, “On the Moon”, is for grades 3-12 and includes six different activities – designing an airpowered rocket that can hit a distant target; creating a platform to safely cushion “astronauts” when they land; building a
rubber band powered rover; building a cardboard crane to lift heavy loads; modifying a paper cup so it can zip down a line
and drop a marble on a target; and, building a solar hot water heater. Although all of these activities are done in context
of going to or working on the Moon, they can certainly be adapted to an Earth or Mars-based perspective. Activities can also be adjusted up and down grade level. “On the Moon” is available at
https://www.nasa.gov/pdf/308966main_On_the_Moon.pdf.

Data Analytics Camp for High School Students:
It is a FREE 4-day summer camp. Food and lodging provided. You will learn some basic
statistics and math topics. Have fun analyzing and visualizing data. Learn how to write
computer programs through examples. Led by SDSU professors and graduate students,
you will work in a computer lab at SDSU. Spaces are limited. So act fast.
Date: June 27th ~ 30th
Registration: https://statsdsu.rebaseapp.com
Place: Solberg Hall, South Dakota State University
Cantact: Linda Wendt (linda.wendt@sdstate.edu)
Phone: (605) 688-6196
Supported by National Science Foundation through the SD EPSCoR program,
with assistance from SDSU Department of Mathematics and Statistics.

Astronomy Camp for Kids
South Dakota State University will be hosting a two-day astronomy camp for students entering 7th or 8th grade this fall. AstroCamp engages students through hands-on science and engineering activities related to astronomy and space travel. The
camp helps students make connections to concepts learned in school science classes and broadens understanding of their
application. Students will develop skills in the areas of observation, data collection and analysis, and engineering design
principles.
During the two-day camp, students will be provided meals (lunch and dinner on Tuesday, breakfast and lunch on Wednesday) and lodging for Tuesday night. We encourage all participants to stay on campus as we will have an evening observing
session on Tuesday night (weather permitting).
Camp Instructors:
Judy Vondruska (SDSU) and Marcie Welsh (Brookings School District)
Apply Online: http://astrocamp16.questionpro.com
Application Deadline: June 10 or until full
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