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NSTA Student Chapters Cultivate 
Professional, Community Ties
Whether they’re helping to judge a 
regional science fair; conducting fam-
ily science, technology, engineering, 
and mathematics (STEM) nights; or 
learning about professional norms 
from an inservice teacher, members of  
NSTA Student Chapters are laying the 
foundations for their professional lives.

At Stony Brook University, New 
York, all science teacher preparation 
students are strongly encouraged to 
join NSTA and the Science Teachers 
Association of  New York State. “This 
is the beginning of  their professional 
preparation; we encourage them to 
become part of  the larger science 
teacher community. We try to set [our 
students] off  on a path that will shape 
their professional careers” by encour-
aging membership in professional 
organizations, explains Linda Padwa, 
associate director of  Stony Brook’s 
Science Teacher Preparation Program. 
The students, typically either seniors or 
graduate students, interact with inser-
vice teachers and secondary school stu-
dents through volunteer work with the 
Science Olympiad and regional science 
fairs. They also work as assistants in the 
university’s Institute for STEM Educa-
tion after-school program and teaching 
labs taught by faculty members. 

“These are genuine interactions 
with students. [Stony Brook preser-
vice teachers] demonstrate how to 
use equipment and guide [the grades 
7–12] students through the lab pro-
tocols. Our students who participate 
in teaching labs are really ready for 
student teaching: They’re comfortable; 

they’re ready to go when they get into 
the classroom,” Padwa asserts. “When 
our students participate, they meet 
inservice teachers…they frequently 
make connections that lead to place-
ments for student teaching and even 
future employment.” 

She likes to remind her students 
of  the importance of  creating a pro-
fessional network, telling them, “You 
never know where it can lead. There 
are no guarantees, but if  you’re out 
there, you stand a chance.”

The NSTA Student Chapter at 
Central Michigan University (CMU), 
formed in 2002, was the seventh in the 
country, according to Jim McDonald, 

professor of  science education and the 
chapter’s faculty advisor. The group 
currently runs three programs to bring 
more science to local schools: Family 
Science Nights, STEM Involvement 
Nights, and Science Hours. 

“The students organize three family 
science nights a semester,” explains 
McDonald, who also serves as the 
president of  the Council for Elemen-
tary Science International. The events 
feature six or seven activities for parents 
and children to do together and often 
include handouts if  they want to con-
tinue at home. The STEM Involvement 

JU
D

Y 
N

IM
M

O
CO

LL
EE

N
 B

RO
N

N
ER

Coryn Cange, a member of the NSTA Student Chapter at Stony Brook University, 
guides high school students as they study water filtration in a chemistry teaching lab.



n  Collect data for a week or more

n  Map display to analyze spatial data

n  Built to withstand the elements

n   Monitor conditions in real time and 
analyze long-term trends

877-373-0300  •  sales@pasco.com  •  pasco.com/weather

ASCOP

©
 2

01
8 

PA
S

C
O

 S
ci

en
tifi

c.
 A

ll 
rig

ht
s 

re
se

rv
ed

. A
-0

43
5_

 0
3/

18
.

Wireless Weather Sensor 
with GPS 
$175 PS-3209

Shown in use with:
Weather Vane Accessory
$35 PS-3553



MARCH 	 	 2 0 18 	 	 N S T A 	 R e p o r t s 	 3

C O M M E N T A R Y :   Jessica Fries-Gaither and Emily Morgan

Lynn Petrinjak ............................. Managing Editor
Debra Shapiro .............................Associate Editor
Will Thomas, Jr. .....................................Art Director
Production Staff...................................Jack Parker
 Catherine Lorrain
Kenneth Roberts ..Asst. Exec. Dir. for Periodicals
David L. Evans .........................Executive Director
Advertising 
Jason Sheldrake ........................................ Director
 jsheldrake@nsta.org
 703-312-9273

© 2018 National Science Teachers Association

K–16 teachers only may reproduce NSTA Reports’ contents for classroom or noncommercial, 
professional-development use only. This does not include display or promotional use. For all 
other permission to photocopy or use material electronically, please contact the Copyright 
Clearance Center (CCC) (www.copyright.com; 978-750-8400). Please access www.nsta.
org/permissions for further information about NSTA’s rights and permissions policies.
Although advertisers work hard to follow strict safety procedures, guidelines are constantly 
evolving. It is important to note that all ad images are simulations, not actual experiments—
any safety lapses are extremely unlikely to endanger the participants, who are models 
rather than actual teachers and students. Therefore, NSTA assumes no responsibility for nor 
guarantees the accuracy of safety information presented in ads.

National Science Teachers Association
1840 Wilson Boulevard

Arlington, Virginia 22201-3092
703-243-7100

nstareports@nsta.org

Not Your Mother’s Nonfiction
Creative Approaches to Nonfiction Encourage Children to Connect 
With Nature, Participate in Scientific Practices
By Jessica Fries-Gaither and Emily Morgan

We all remember the kinds of  nonfic-
tion books that were available in our 
schools and local libraries as children. 
Factual and dry, they read like text-
books instead of  stories. While these 
books taught science concepts, they 
didn’t necessarily lead us to explore. 

These books are still available and 
useful for research and report writ-
ing, but a new wave of  nonfiction 
presents the ideas and practices of  
science in more engaging ways. Trade 
books now explore science through 
stories, poems, and stunning images, 
captivating children’s attention and 
encouraging them to develop a love 
for the subject. The books not only 
inform, but also inspire. 

A goal of  these new picture books 
is not only to teach a concept, but also 

of  Earth’s rotation, and view sunsets 
in an entirely different way.

Books like these can be shared with 
an adult—be it a parent, teacher, or 
friend—so both can experience and 
learn about nature together. In his book 
Last Child in the Woods, Richard Louv 
writes, “It’s a good thing to learn more 
about nature to share this knowledge 
with children; it’s even better if  the 
adult and child learn about nature to-
gether. And it’s a lot more fun.” Using 
picture books in this way not only lets 
readers experience a sense of  wonder 
the next time they see the natural ob-
ject or event, but they also will have 
the memory of  sharing nature with 
someone special.

In addition to sparking wonder and 
exploration, trade books can help chil-
dren learn about the nature of  science 
and what scientists do. Many excellent 
picture book biographies of  scientists, 
mathematicians, and engineers are 
available, but fewer books explicitly dis-
cuss the actions and habits of  mind of  a 
scientist at work. Additionally, children 
need to see themselves reflected in the 
books they read, and they should also 
be able to use books to see into worlds 
different from their own and explore 
them. Literacy researcher Rudine Sims 
Bishops described these three functions 
of  diverse children’s literature as “mir-
rors, windows, and sliding glass doors.” 

One book that fulfills these three 
functions is Notable Notebooks: Scientists 
and Their Writings. It explores the lives 
and work of  a diverse group of  scien-
tists through the common practice of  
keeping a journal or notebook. Through 
rhyming text, colorful illustrations, and 
even photographs of  actual notebooks, 
the book highlights the myriad of  ways 
in which scientists use notebooks, in-
cluding for sketching observations, de-
veloping models, planning experiments, 
recording data, and writing. Read-
ers learn not only about well-known 
  

scientists such as Galileo, Newton, and 
Goodall, but also those with whom they 
may be unfamiliar, including Beatrix 
Potter (a mycologist in addition to an 
author and illustrator), Charles Henry 
Turner, and Ellen Ochoa. 

While students can identify with 
the diverse backgrounds of  the men 
and women profiled, they also are able 
to glimpse a world that often seems 
mysterious and foreign: science. Most 
importantly, the book’s focus on using 
notebooks (a practice common to ele-
mentary science classrooms) provides 
the opportunity for students to enter 
into the scientific discipline and view 
themselves, like the figures described 
in the text, as scientists. 

Both Next Time You See a Sunset and 
Notable Notebooks—published by NSTA 
Kids, a division of  NSTA Press—were 
selected for the Story Time from Space 
project. The books were among a small 
bundle of  STEM [science, technolo-
gy, engineering, and math]-themed 
children’s books that flew aboard 
SpaceX-12, a cargo resupply mission 
to the International Space Station that 
launched in August. In October 2017, 
Next Time You See a Sunset was read 
aloud and a video recorded by an astro-
naut in space. The recording was sent 
to Earth and is available for viewing at 
http://storytimefromspace.com. Can you 
imagine how many students might be 
inspired to read more nonfiction after 
hearing an astronaut read while float-
ing weightlessly in space? l

Jessica Fries-Gaither is the lower-school 
science specialist at the Columbus School 
for Girls in Columbus, Ohio. She is the au-
thor of  Notable Notebooks: Scientists 
and Their Writings.

Emily Morgan has taught both middle 
and elementary school science, and is the 
author of  the Next Time You See children’s 
book series. 

Jessica Fries-Gaither

to encourage students to ex-
perience natural phenomena 
firsthand. As they learn scien-
tific principles behind natural 
phenomena, children pose 
questions and investigate. As 
a result, they see objects and 
events in new ways. 

For example, a sunset is 
something that happens every 
day and can be observed near-

ly anywhere. But how often do we take 
the time to watch and wonder about this 
amazing phenomenon? The book Next 
Time You See a Sunset invites readers to 
observe a sunset before they read the 
book. By doing so, they can connect the 
information to their sunset experience. 

The book explains that sunsets 
happen because Earth is turning, and 
depicts the many ways that Earth’s 
rotation can be observed in daily life: 
the Sun’s changing location in the sky 
throughout the day, the way shadows 
become longer and shorter, and of  
course, the way the sky changes color 
as our star fades out of  view each day 
at sunset. It is easy to forget that we 
are living on a spinning ball of  rock, 
but if  children take the time to notice 
these changes, they can see evidence 

Emily Morgan
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Nights are a “mix of  math, science, and 
technology...You could call it a maker 
lab if  you want to put that label on it.” 

Only 10–15 families attend the 
STEM events due to the program’s 
more hands-on, intensive nature. CMU 
students give attendees a problem and 
a selection of  recycled materials to 
work with as each family collaborates 
on a solution. “We may target different 
grade levels every year,” he adds. “This 
is not for gifted kids; it’s for kids who 
maybe need a shot in the arm as far 
as science, math, and engineering go.”

Local teachers invite CMU students 
to their classrooms to teach a lesson 
for the Science Hour programs. “Our 
students prepare and teach the whole 
lesson, and  confer with the teacher 
to address the standards the teacher 
wants to address,” McDonald says. “It 
goes over well and is a great oppor-
tunity for our students to get some 
hands-on experience.”

In addition to their work with 
the local community, CMU students 
receive support from the university 
to attend and present at one NSTA 
conference a year. “The rationale is 
for them to present professionally and 
get some professional development. I 
want them to give back to the science 
education community. I want them to 
network with other science teachers. 
They’ve gotten really good feedback 
on their lessons, strategies, and ideas 
for their family science activities 
[when they present at conferences],” 
he contends.

Making Connections
Usha Rajdev, professor of  math and 
science and the NSTA and Interna-
tional Association for STEM Leaders 
(IASL) Student Chapter Faculty Ad-
viser at Marymount University (MU) 
in Arlington, Virginia, says she was 
concerned about “exhausting” her 
students if  they were expected to con-
duct too many activities, so the NSTA 
and IASL student chapters work with 
students in the Masters in Education 
and Curriculum Instruction (EDCI) 
STEM Leaders group on four events 
during the academic year. 

The EDCI plans the events each 
year, which a “core group” of  NSTA 
and IASL student members then con-

duct. This year, as many as 40 students 
from Washington-Lee High School in 
Arlington assisted the MU students 
during individual events at area schools. 
Each event features multiple activities 
spanning life, Earth, and physical sci-
ence. She describes the events as based 
on science, technology, engineering, 
art, and mathematics, but “with the 
emphasis in engineering and design.

“There’s some core math and tech-
nology, some show-and-tell. Some-
times parents join in. We have leaflets 
for them to take home and replicate,” 
explains Rajdev. “I’m partial to taking 
students to schools where the need is 
higher and the principal wants parental 
involvement.” The schools typically 
include a Catholic school, a school 
where a current student or alum is 
teaching, and Fort Belvoir Elementary 
School on the Fort Belvoir Army base.

The “finale” event is held in the 
MU campus gym. “It’s very similar [to 
the other events], except much larger. 
We’re not only serving the Arling-
ton community, [we’re] also serving 
children of  our faculty,” says Rajdev. 
“We have rockets; we have a professor 
from the arts and sciences department 
with a 3-D printer, a planetarium. 
This year, we have several communi-
ty outreach programs participating, 
including NASA, the Arlington police 
department, and a nature center.” She 
estimates the four events reach about 
1,000 children annually.

“We go to the same school for two 
years. The goal is the school will know 

how to do events and will do their 
own,” she declares. “We’re not only 
doing community service, but [also] 
spreading the wealth [of  knowledge] 
we have.” The MU students “spend a 
lot of  time over the year planning, re-
searching, and conducting the events…
This would be nothing without the 
students,” she maintains. The students 
receive certificates recognizing their 
community service, and the expe-
rience also helps make them more 
marketable in their careers, according 
to Rajdev.

When she started advising the Uni-
versity of  Missouri (Mizzou) NSTA 
Student Chapter in 2016, Patricia Frie-
drichsen wondered—due to the chap-
ter’s size and fluid membership—if  it 
was possible for students to attend a 
chapter meeting and not interact with 
other members. “I started thinking 
about how to connect them…make 
them feel someone recognized they 
were at the meeting.”

Her solution was to invite inservice 
teachers to attend meetings and act as 
mentors to the students. “I reached 
out to people at different levels. It was 
natural to reach out to past officers…
it’s a way to keep alumni connected to 
the club. We wanted to mentor at all 
levels: elementary, middle, and high 
school,” Friedrichsen says. During 
the Fall 2017 semester meetings, the 
mentors arrived early to discuss the 
meeting’s focus, and students would 
sit with mentors teaching their grade 
level or content area at each meeting. 

The mentoring groups created smaller 
communities within the chapter.

Kara Schulte, a ninth-grade phys-
ics teacher at Simonsen Ninth Grade 
Center in Jefferson City, Missouri, 
was excited about mentoring Mizzou 
students. “I graduated in Spring 2017 
from Mizzou. The people I met in 
college were such a huge part of  who 
I became [as a teacher] that I wanted 
to help students transition from being 
pure students to being a teacher,” she 
explains. “As a mentor, I’ve attended 
all chapter meetings. They talk to me 
about their content exams…inter-
view questions, what to wear on an 
interview, what principals will ask…
We basically go over things so they’re 
not blindsided when they go through 
them on their own as actual teacher…I 
can give very tailored advice to people 
who are going to be teaching the same 
thing I teach.”

“I’ve seen vertical mentoring with 
the classroom teachers mentoring 
undergrads. There’s also horizontal 
mentoring [when students discuss 
classes to take and assignments with 
peers] going on,” Friedrichsen states. 
“Students move through the program 
in cohorts. They get to know their 
cohort, but don’t have many other 
opportunities to get to know other co-
horts, other years. It’s very intentional 
how we’re building community at the 
beginning of  the meeting.” 

She notes it was important to her 
to foster connections between her 
students and teachers in the classroom 
in informal settings. “To me, it’s all 
about connections…helping students 
network, get to know people outside 
their immediate circle.” 

Another way she encourages stu-
dents to expand their circle is by 
presenting at the Science Teachers 
of  Missouri (STOM) conference. The 
Mizzou students shared apps “that 
highlight particular Next Generation Sci-
ence Standards (NGSS) standards. They 
presented different tech tools to help 
with the implementation of  NGSS.” 

Friedrichsen reports that the presen-
tation caught the attention of  the STOM 
board, and STOM recently appointed a 
Mizzou student to serve as a director- 
at-large as the group explores ways to 
draw more preservice teachers to the 
conference. l

Student	Chapters,	from	pg	1

Inservice teachers, including Catherine Sadowski (right) and Andrew Barnes (second 
from right), attend NSTA Student Chapter meetings at the University of Missouri, 
offering advice on topics such as  interview clothing and professional development 
after graduation as part of the chapter’s effort to create a professional community.
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PD, Materials, Time: Key to 
Teaching Science Education
By David Crowther, NSTA President (2017–2018)

As NSTA President, I had the oppor-
tunity to present at a conference in 
the United Kingdom with our sister 
organization, the Association for 
Science Education (ASE). This trip to 
Liverpool, England, was my third in-
ternational trip this year, as I have done 
some work in Asia with my university. 
After engaging with science educators 
in these different parts of  the world, I 
realized that the majority of  science 
educators across the globe understand 
and generally agree to a certain degree 
how science should be taught in K–12 
settings. There is a general pursuit 
for good activity-based—and to some 
extent, inquiry-based—instruction. 

Most science educators advocate 
for learning experiences that engage 
children with science phenomena and 

support activities in which students 
make connections to the world around 
them. Additionally, educators under-
stand that science content is important, 
and have a growing desire to combine 
content with the practices associated 
with conducting good science. So if  
we know how to teach science, why is 
science not being taught, both in the 
United States and around the world, 
the way that we know we should? 

Children are born with an innate cu-
riosity about the world around them. 
As children begin formal schooling, 
much of  that curiosity about the nat-
ural world is systematically removed 
by traditional teaching and learning. 
I believe this happens in many school 
settings and begins very early. Research 
has shown that teachers need more 

training in teaching science, more 
materials to teach science, and more 
instructional time to actually teach 
good science in K–12 settings. These 
demonstrated needs are multifaceted 
problems without easy solutions. 

The National Academies of  Science, 
Engineering, and Medicine (NASEM) 
explored professional development 
(PD) in science education in depth in 
Science Teachers’ Learning: Enhancing 
Opportunities, Creating Supportive Con-
texts (2015). Decades of  research on 
PD programs were compared with the 
needs identified in A Framework for K–12 
Science Education and the Next Genera-
tion Science Standards (NGSS). NASEM 
found that PD in science education that 
leads to improved student learning has 
the following characteristics: 

a) Teachers’ science content learning 
intertwines with pedagogical activ-
ities such as analysis of  practice;

b) Teachers engage in analysis of  stu-
dent learning and science teaching 
using artifacts of  practice such as 
student work and lesson videos; 

c) There is a focus on specific, targeted 
teaching strategies; 

d) Teachers have opportunities to re-
flect on and grapple with challenges 
to their current practice;

e) Learning is scaffolded by a knowl-
edgeable PD leader; and 

f ) Analytical tools support collabo-
rative, focused, and deep science 
teaching, student learning, and 
science content (NASEM 2015, 
p. 134–135).
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Teaching with

In Conclusion 5, this research goes 
on to summarize the four most bene-
ficial characteristics of  PD in science 
education: 1) Active participation of  
teachers who engage in the analysis 
of  examples of  effective instruction 
and the analysis of  student work, 2) 
a content focus, 3) alignment with 
district policies and practices, and 4) 
sufficient duration to allow repeated 
practice and/or reflection on class-
room experiences. 

The first step to obtaining better 
science instruction in K–12 classrooms 
is learning what good science teaching 
is and how that should be delivered. 
This research report outlines a PD 
plan very different from the “drive-by” 
PD that most of  us receive. Science 
education PD that truly impacts our 
teaching and student learning takes 
time to conduct to achieve real results 
in student learning. 

Next come the needs for materials to 
teach with and time to teach science to 
enable optimal student learning. Some 
states and districts do adopt curriculum 
for teachers to use, and some of  that 
curriculum is becoming better aligned 
to the Framework and NGSS. Educators 
in states without an adopted curricu-
lum have a more difficult challenge, as 
most teachers did not earn degrees in 
curriculum development, nor do they 
have the knowledge and time to devel-
op a research-based science curriculum 
in addition to their everyday responsi-
bilities. Although NSTA can provide 
resources aligned to the Framework and 
NGSS, every school or district ultimate-
ly needs a comprehensive curriculum 
plan. Additionally, a few states, in 
conjunction with their Every Student 
Succeeds Act plans, have removed tra-
ditional testing quotas and encouraged 
districts to examine instructional time 
quotas to allow more time for quality 
science instruction. 

I am hopeful we are on the verge of  
a new day in science teaching when we 
will have the training, resources, and 
support needed. Until then, use your 
voice to advocate for better training, 
materials, and time to teach science in 
a way that supports student learning, 
and look for NSTA to help you along 
the way! l “ ”

Quotable
We are all connected. To each other, biologically. To the earth, chemically. To 
the rest of the universe, atomically. 

—Neil deGrasse Tyson, U.S. astrophysicist and science communicator
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Helping Special Needs Students 
Succeed in STEM
With encouragement and some mod-
ifications, students with special needs 
are just as likely to thrive in science, 
technology, engineering, and math 
(STEM) as their “regular” peers, says 
Anne Jolly, author of  the STEM by 
Design blog (https://goo.gl/uitg1T). 
“When [special needs students] work 
in teams with regular students to solve 
STEM problems, they often find a place 
of  value, or a role that fits their skill 
sets. Yet this is a valuable and needed 
role. ‘Regular’ students can learn to 
include them as part of  the team and 
to value them as well. Nothing en-
courages persistence and creativity like 
collaborating with peers to accomplish 
a task,” Jolly observes.

“I have been accommodating and 
modifying projects since I began teach-
ing STEM as a core course three years 
ago,” says Amy Farkas, STEM educa-
tor at Seitz Middle School in Riverview, 
Michigan. “Sometimes [special needs 
students] are advanced technically, but 

need support in science, math, and 
engineering,” she reports. In that case, 
“I have students who are advanced [in 
the other subjects] sit near them. I have 
an alternate curriculum for them as 
needed, but I encourage them to” do 
the activities from the regular curric-
ulum, she relates.

Farkas’s special needs students enjoy 
doing STEM projects with digital tools 
like Bloxels, a video game creation tool 
(http://edu.bloxelsbuilder.com). “Doing 
hands-on STEM activities allows them 
to feel successful,” she contends, and 
because digital tools are more visual 
then pen and paper, “it’s easier to make 
changes when you see something isn’t 
working.”

Later, “when the general education 
students work on their Bloxels, the 
special education students can men-
tor them. It helps with their level of  
confidence,” she maintains. 

Most important, in Farkas’s class-
room, “failure is encouraged,” she 

observes. This helps 
special needs students 
feel comfortable, and 
“they can explore their 
creativity. They ask, 
‘How can I make it bet-
ter?’,” she explains.

“I teach all chil-
dren from special ed, 
to self-contained, and 
gifted, all in one class-
room,” says Denise 
Wright, STEM educa-
tor at Ocean Bay Mid-
dle School  in Myrtle 
Beach, South Caroli-
na. “I do intentional 
grouping, pairing stu-
dents who are less ex-
perienced with STEM 
with those who have more experience. 
This helps them develop 21st-century 
skills like collaboration and creativity.”

She tells students, “This is what the 
[workplace] environment is going to 

Students in the STEAM Lab at Millstone Township 
Elementary School in Millstone Township, New Jersey, test 
boot soles they have designed by seeing how high they 
can lift an ice sheet before the sole loses its grip and slides.

BE
TH

 T
O

PI
N

KA

be: We need to [be able to] work with 
all types of  people.” 

To accomplish this, Wright differ-
entiates the curriculum “by having 
[special needs students] do less, or do 
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From anatomy to zoology, find products to 
give your students a well-rounded STEM 
education. Explore more than 1,000 new 
products featured in this year’s catalog.

Visit fisheredu.com/ordercatalog  
to order your copy today.

Order Your 2018 
Fisher Science 
Education™ Catalog 

less complicated tasks,” she explains. 
“When we’re building catapults, they 
can measure a PVC pipe, for example.”

Wright emphasizes to all students 
the importance of  “creating a positive 
environment: Be upbeat and passion-
ate about what you do.”

Real-World STEAM
Adding the arts to STEM—i.e., 
STEAM—can really motivate special 
needs students. “I teach grades 2–5 
STEAM labs, and for the past two 
years, our school’s self-contained 
special ed students have come to 
our STEAM lab for investigations, 
explorations, and engineering design 
projects,” says Beth Topinka, STEAM 
lab teacher at Millstone Township 
Elementary School in Millstone Town-
ship, New Jersey. Students “frequently 
tackle the same engineering design 
challenges as my gifted and talented 
students, with modifications.” 

Topinka works with Kayla Fluta, a 
special education teacher, and an aide 
to teach five boys with conditions 

such as autism, dyslexia, attention 
deficit hyperactivity disorder, and op-
positional defiant disorder. “We have 
no curriculum. We work on the kids’ 
goals, and find the ones that are most 
relatable and [Next Generation Science 
Standards] NGSS-based,” says Fluta.

“Recently the students designed and 
tested soles for boots to wear when 
walking on ice, based on a Science Fri-
day Educator Collaborator lesson by 
Brienne May (https://goo.gl/PA4HpJ). 
We began with a phenomenon: a Sci-
ence Friday video clip of  people slipping 
on ice. This intro had high engagement 
[because it is] relatable,” the teachers 
contend.

To encourage creativity, “we pro-
vide a lot of  materials exploration and 
get hands-on right away,” says Topinka. 
“We never show them a finished prod-
uct, so they can’t copy. They have to 
develop unique ideas.”

The students “sketch their design 
before they build it, and label it, using 
words or symbols, with materials 
they’ll use. We encourage them to add 

more details, then they rework their 
sketches to incorporate new materi-
als,” the teachers explain.

“We do not give directions for an 
entire experiment at once; we break it 
into pieces and keep directions short 
and concrete,” Fluta notes. “Reading 
levels differ with these students... [and] 
range from reading just below grade 
level to a student with dyslexia who 
needs lots of  support during reading, 
but he really absorbs things and has a 
great memory...Hands-on and listen-
ing activities are so beneficial to these 
students.” 

In the lab, Fluta observes, “I see 
a different side of  my students; I see 
a higher level of  thinking. We help 
them relate topics to their own real-life 
experiences or to something they can 
use in the future.”

During the exploration and testing 
portion of  the boot design activity, 
for example, “We looked at our own 
shoes and boots and discussed which 
would work for walking on snow and 
ice, and why. By doing this, we allow 

opportunities for direct personal con-
nection between the topic and science 
concepts,” say the teachers.

“They love the testing piece [of  the 
activity]. Students are very meticulous 
and precise with data collecting,” 
Topinka observes. 

Fluta agrees. “They enjoy measuring 
activities; it makes it easier for them 
to collect and visually see their data.” 

“When they need to redesign the 
test, we ask the students” what needs 
to be done instead of  telling them how 
to do it, Topinka points out.

“We work in a small group so they 
have a chance to pause and discuss 
and reflect, and time to respond,” she 
relates. “It’s a safe, supported, happy en-
vironment [that encourages them to be] 
supportive and kind to one another.”

Both teachers emphasize safety and 
professional, scientific behavior with 
the students. “No running in the lab,”  
says Topinka. “This isn’t playtime; we 
want them to see their work has a seri-
ous purpose.”l
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Materials Camp®-Teachers 
A one-week professional 
development workshop

• High School Teachers

• Middle School Teachers

• Pre-Service Science Teachers

• Art, Math, and Community 
 College Teachers

Kishor M. Kulkarni Distinguished 
High School Teacher Award 
$2,000 award plus up to $500 travel 
reimbursement to receive the award 
at the ASM Awards Ceremony.

“Living in a Material World” 
K-12 Teacher Grants
20 grants of $500 annually to help 
K-12 teachers bring the real world of 
materials science into their classrooms.

For  more in format ion:

asmfoundation.org
800.336.5152 ext. 5533

OPPORTUNITIES FOR ALL TEACHERS

Planning Strategically for Summer PD

With summer fast approaching, NSTA Reports recently asked science 
educators how and when they plan their summer professional develop-
ment (PD) efforts. Slightly more than half (52%) plan their summer PD 
six months in advance, with 22% planning three months ahead. Nine 
percent reported attending only their school or district PD events. PD 
sponsored by either a university or a nonprofit were the most common 
types attended (26% each), with 15% attending PD sponsored by a 
government agency. Thirty-three percent consulted other sources. 
 Educators were divided over their preferred length for summer PD, 
with 31% preferring week-long events, 20% preferring sessions that last 
a day or two, and 29% opting for three- or four-day programs. Only 10% 
preferred summer PD that lasted longer than a week. 
 Although 45% of respondents said they prefer PD that allows them 
to return home every night, 31% reported that distance doesn’t matter. 
Sixteen percent preferred to stay within a day’s drive from home. 
 Participants were asked how much they allot from their personal bud-
gets for PD. Forty-three percent allow for $100 or less; 24%, $101–250; 
21%, $251–500; and 13%, more than $500. While 44% don’t know how 
much their schools or districts budget for teachers’ individual PD, 35% 
reported it was $100 or less, and 13% said it was more than $500. A 
majority (75%) have received a grant to pay for PD. Slightly more than 
half (58%) said they typically attend summer PD that provides a chance 
to earn graduate credits/PD credits.

Here’s what science educators say they most value 
about summer PD: 

Earning credits and advancing knowl-
edge of  and working directly with Next 
Generation Science Standards.—Educator, 
Middle School, Massachusetts
Opportunities to learn new skills and 
network with other educators. Also 
enjoy traveling and earning a stipend. 
—Educator, Middle School, Indiana 
Being able to learn new strategies, 
resources, and related materials to 
implement in my lessons and classes. 
—Educator, High School, Illinois
Conducting real research [that helps me 
bring] the real world to my students. 
New lessons built on my research. 
Collaboration with other teachers. 
—Educator, High School, Florida
An opportunity to learn and share 
strategies that have been effective in 
classrooms that are similar to mine. 
—Educator, High School, Illinois
Travel, contacts with likeminded 
teachers.—Educator, Middle School, 
Texas
Networking...opportunities to learn 
new methodologies in science and 
teaching science.—Administrator, Mid-
dle School, High School, Missouri
The opportunity to look at something 
with a fresh perspective.—Educator, 
High School, Texas
Collaborating with other teachers not 
in my building. —Educator, Elementary, 
Georgia

Hands-on experience. Quality instruc-
tors who are available to contact later 
if  I have questions. As inexpensive 
as possible since I have to pay 100%. 
—Educator, Middle School, High School, 
Idaho 
I don’t value it. I am not paid to work 
during the summer.—Educator, Middle 
School, Maryland
Graduate credit and new informa-
tion.—Educator, Middle School, Nebraska 
Relevant material that allows me time 
to practice what I am being taught. 
Material that I can implement in my 
classroom without a lot of  extras. 
—Educator, Middle School, Texas
The chance to recharge, reflect, and 
prepare for the upcoming school 
year.—Educator, Middle School, Louisiana
I look beyond the basic hours needed 
to fill my requirement. I am interested 
in hands-on workshops [from which] I 
can take the lesson[s] and immediately 
apply them to my classroom...Sum-
mer PD allows me the opportunity to 
attend PD that might be farther away 
than my local educational cooperative. 
It also provides hands-on activities with 
some PD being held outside or where 
it is real-world applicable.—Educator, 
Middle School, Arkansas
Summer PD gives me the time to 
digest what I have learned and really 
think about how to adjust my teaching 

How Far in 
Advance Do You 

Plan Your Summer 
Professional 

Development?
A Year I just attend my school or 

district’s summer PD events

13%

Six Months One Month

Three Months52%

22%

5%

9%
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to incorporate what I have learned. 
—Educator, Middle School, Wisconsin
I get to study the specific things that 
interest me as well as get new ideas and 
teaching strategies for the classroom. 
—Educator, Elementary, Florida
I want [PD that provides] information 
that allows me to try the experiments/
activities the students will do, with 
opportunities to discuss with other 
teachers. I also want a written copy 
of  that activity/experiment, so I can 
bring it back to my kids.—Educator, 
High School, California
Relevance to my classroom and easy 
to implement. Modeling of  lessons 
to take to my classroom. Many times 
been to PD that supplies materials, and 
then makes a sales pitch for me to use 
instead of  showing me what this would 
look like or sound like in my class. If  
I already have the material, don’t sell 
it to me, show me what I can do with 
it.—Educator, Elementary, Tennessee
Focus on my learning, not worrying 
about classes/subs.—Educator, Institu-
tion of  Higher Learning, Virginia

The summer season allows time to 
refresh ideas, model new techniques, 
and budget classroom needs without 
being under strict time constraints. 
—Educator, High School, Institution of  
Higher Learning, Mississippi
Taking the time when my brain isn’t 
[too] fried to grow.—Educator, Middle 
School, Oklahoma 
Summer PD is a great way to refresh 
with new strategies so that I can return 
to the classroom feeling confident that I 
have advanced my skills to prepare stu-
dents for their futures!…My district also 
requires us to take a personal day when 
we are out for [PD] during the school 
year.—Educator, Middle School, Florida
The time to be able to really think 
about the information and new ideas. 
PD during the school year just doesn’t 
allow for that.—Educator, High School, 
Michigan
Creative/innovative ways of  providing 
instruction.—Educator, Elementary, 
Middle School, Texas
I enjoy international opportunities the 
most, particularly if  [they are] geared 

around the environment and/or in a 
developing country.—Educator, Elemen-
tary, North Carolina
I enjoy learning new material and 
getting ideas to help me be a better 
teacher (new lesson plan ideas, health 
and well-being).—Educator, Middle 
School, California
Content is usually specialized and 
highly engaging. Comes at a time of  
renewal, and so I am often very excit-
ed and open to learning.—Educator, 
Middle School, Wisconsin
The chance to integrate something 
new into what I already do. I have 
been teaching for [more than] 20 years. 
—Educator, High School, North Carolina
I like learning new things, but what I 
find most valuable is time during train-
ing to envision how I could implement 
strategies and content with my specific 
classroom and students.—Educator, 
Elementary, Texas
Improving my knowledge, obtaining 
new lessons and pedagogy, developing 
a circle of  cohort teachers.—Educator, 
High School, Ohio

A chance to get out into the field 
and learn from professionals. I also 
enjoy working with my colleagues. 
—Educator, Institution of  Higher Learn-
ing, Florida
Other professionals coming togeth-
er to learn new information and 
share what has worked in the past. 
—Educator, Middle School, Florida
Less pressure on the next-day prepa-
ration.—Administrator, Institution of  
Higher Learning, Georgia
The collaboration with teachers from 
other districts.—Administrator, High 
School, Arkansas
That I’m not trying to work 10+ hour 
days and take care of  the family at 
the same time.—Educator, Elementary, 
Illinois
The experience itself, the setting, the 
collegiality and opportunity to meet 
new colleagues, new content knowl-
edge. My dissertation was on science 
education PD, so I was well aware of  
many summer institutes and research 
opportunities that provide excellent 
PD.—Educator, Middle School, Oregon l

A complete cloud-based, standards-aligned STEM learning 
system combined with easy-to-assemble physical kits

© 2018 Flinn Scientific, Inc. All rights reserved.
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Digging Into STEAM in an AR Sandbox
Teaching students to read two- 
dimensional topographic maps can be 
challenging, but using an augmented 
reality (AR) sandbox to teach those 
concepts can seem like child’s play.

Jeanette Newmiller, a 2017 master 
of  science graduate of  the University 
of  California, Davis Department of  
Civil and Environmental Engineering, 
remembers the first time she saw a vid-
eo of  an AR sandbox created by a team 
at UC Davis. “I was like, ‘We’ve got 
to get this to more kids,’” she recalls. 

The first sandboxes developed at 
UC Davis went to three science cen-
ters. “The centers measure an exhibit’s 
success in how long people ‘dwell’ or 
spend time at the exhibit. That’s usu-
ally measured in seconds,” says New-
miller. At the sandbox exhibits, visitors 
would often dwell for several minutes; 
many would leave the exhibit to return 
with another person. An infrared 
camera projects a topographic map 
onto the sand; users can create “rain” 
by holding their hands over the map, 
and then watch as the simulated water 
flows across their landscape. (UC Davis 
has shared AR sandbox plans online at 
https://arsandbox.ucdavis.edu.)

Newmiller designed a portable 
sandbox for her engineering educa-
tion outreach course. “The objective 
was to teach kids about the work 
we’re doing as graduate students. I do 
[computer-based] hydraulic modeling 
of  rivers,” she says. 

To make it possible to bring AR 
sandboxes into more classrooms, New-
miller’s version can be transported in a 
car and assembled without tools. 

She also met with classroom teach-
ers during a teacher inservice event 
hosted by the UC Davis engineering 
department and at a science, technolo-
gy, engineering, arts, and mathematics 
(STEAM) event at California Polytech-
nic State University, San Luis Obispo.

“These teachers helped me identify 
standards that could be taught with the 
table,” as well as which activities would 
be appropriate at different age levels, 
she says, adding it was important to 
both the teachers and her to identify the 
right environments to use the sandbox.

As part of  her out-
reach efforts, New-
miller brought the 
portable sandbox to 
Pacheco Elementary 
in San Luis Obispo, 
California, where the 
second graders had 
been studying erosion. 

“We had talked 
about how erosion 
changes land. The 
kids were not really 
getting it,” states Jill 
Banfield, who taught 
second grade at Pa-
checo Elementary last 
year. “With the sandbox, 
they could…watch how [the water] 
changed the land.”

The second graders, working in 
groups of  four or five students, were 
able to experiment with the sandbox 
for about 30 minutes each. “The neat 
thing [is] it’s so tactile. They could see 
the lines, push everything into place,” 
Banfield says. 

Pacheco students watched a simu-
lation of  a flood wave and how flow-
ing water caused erosion. “You can 
show them pictures, but until you do 
something like that, they don’t get the 
concept that water washes away sand. 
In real life, erosion could happen sud-
denly, but often it happens over a period 
of  time…it makes it more realistic, the 
idea of  erosion,” asserts Banfield. 

The sandbox offered an additional 
benefit for many of  the students, she 
relates. “Because half  of  our students 
are second-language learners, some of  
those higher-level words aren’t clear. 
They were able to actually see what we 
were talking about. It helped language 
not to be a barrier.”

“Using the sandbox, I was able to 
teach second graders to read contour 
lines,” Newmiller says. “When they can 
see it in 3-D and see the 2-D representa-
tion as well, they can make connections 
really quickly. After a few minutes with 
the sandbox, second graders could 
point out high elevations, [and] low 
points [on two-dimensional maps]. It 
was awesome; I loved it.”

The AR sandbox lessons can reach 
beyond reading topographic maps. 
“Topographic information is 3-D 
data—spatially-referenced elevation 
data. Those same methods could be 
used for other studies and other data as 
well,” Newmiller says. “Another thing 
teachers brought out was crosscutting 
concepts. With the sandbox, we could 
model a case study...We could take a 
real problem [from the community] 
and simulate [implementing possible 
solutions].

“I’m able to make math connections 
such as how to calculate a slope using 
contour lines and measurements. This 
makes it relevant for students. They’re 
able to apply [it] in other areas,” she 
adds.

Newmiller included a curriculum 
outline in her master’s thesis (online 
at https://goo.gl/Kdj45m). “This wasn’t 
a core part of  my grad work, but it is 
something I was excited about. I plan 
to finish [the curriculum] and hope 
to put it on www.teachengineering.org,” 
she declares. 

Building Boxes
Jennifer Gabrys, Detroit Country Day 
School (DCDS) sixth-grade science 
teacher and science department chair, 
f irst encountered an AR sandbox 
during a visit to a nature center with 
her family two years ago. She quickly 
realized the potential for incorporating 
the technology into the school’s efforts 
to advance students’ understanding 

of  water quality. With AR sandboxes 
selling for thousands of  dollars, she 
sought a budget-friendly alternative.

Gabrys approached a colleague 
teaching an eighth-grade STEAM 
class and successfully pitched the idea 
of  building a sandbox as a capstone 
project to a team of  students. 

With AR sandbox plans from UC 
Davis as a guide, the DCDS students 
“drew something up and looked with-
in their community for expert advice 
and help, including the maintenance 
department and [information technol-
ogy] specialist,” explains Gabrys. “The 
product they came up with has some 
duct tape, some screws showing. It 
took longer than they were anticipat-
ing. There was a huge learning curve. 
Mistakes were made along the way, 
and big lessons were learned.” 

Gabrys received a $1,000 grant for 
the project, and school staff  members 
also donated some supplies, including 
lumber and computer equipment 
that otherwise might have gone to a 
recycling center. “We really wanted 
the students to take charge. If  you can 
[build an AR sandbox] for $1,000, that’s 
really good.”

Although she wasn’t able to use the 
sandbox with her sixth graders last 
year due to construction delays, she is 
looking forward to using it this spring.

Her students will learn about the 
impact of  the school campus and their 
community on the area watershed. 
“We’ll take the kids out, look at the 
area, look for problems and what we 
can do.” They will use the sandbox in 
the classroom to run simulations to test 
possible solutions. 

“We’re coming up with our own 
[lessons] for the sandbox,” Gabrys says. 
“[The sandbox] wasn’t our idea, but 
[the project] was student-driven. There 
are phases to this. Phase 1: Can the stu-
dents build this, given specific criteria 
and constraints? Phase 2 is refining it 
and actually using it for sixth-grade 
science like we planned. Phase 3 will 
be finding out how else we can use 
it across disciplines and grade levels. 
We’re excited about this project and 
where it’s going to take us.” l

Jeanette Newmiller, a graduate of the University 
of California, Davis Department of Civil and 
Environmental Engineering, instructs students on how 
to model rivers using the AR Sandbox as part of an 
engineering lesson. 
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lead my students.
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Natural Inquirer. P K12 This program from the U.S. Department 
of  Agriculture Forest Service, the Cradle of  Forestry in America 
Interpretive Association, and other partners 
offers science education materials for preK–12 
teachers and students, including magazines, 
lesson plans, scientist/engineer trading cards, 
nonfiction readers, and posters. Natural Inquir-
er Readers help preschool and primary learners 
develop comprehension skills as they “meet” 
scientists studying climate, weather and 
wildfires, land use, animal movements and 
habitats, and other topics. The theme-based 
journals Investi-gator (upper-elementary level) 
and Natural Inquirer (middle and high school 
levels) feature scientific journal articles that present science research 
to students. Each article features an Introduction, Methods, Findings, 
and Discussion section, along with a Meet the Scientist section, Think-
ing About Science section, Thinking About the Environment section, 
and a FACTivity (hands-on activity) that reinforces a science concept.

Teachers can access lesson plans to accompany the articles. The 
lessons can be adapted for use with any article and are designed to 
help students develop nonfiction reading and writing skills such as 
summarizing the main idea, writing a scientific abstract, comparing 
and contrasting two articles, and using graphic organizers to deepen 
understanding of  a text. See www.naturalinquirer.org.

EarthEcho Expedition: Water by Design. M EarthEcho Internation-
al’s new curriculum can bring real-world science, technology, engineer-
ing, and math (STEM) experiences into middle level classrooms. These 
lesson plans, design challenges, and videos were developed as part of  
EarthEcho Expedition: Water by Design, a program sponsored by the 
Northrop Grumman Foundation that brought middle level teachers to 
Southern California last fall for a week-long exploration of  water scar-
city issues and solutions, led by explorer and environmental advocate 
Philippe Cousteau, Jr. The group produced interdisciplinary learning 
modules on topics such as Aquaponics, Ocean Desalination, Ground-
water Replenishment, Precision Irrigation, and Water Transport.

They also created videos showcasing real science in action. STEM 
Career Close-Up videos feature scientists, engineers, and experts 
working in fields such as freshwater conservation and aquaponic 
farming, while Youth in Action videos present young community 
leaders who have taken a stand to address community water issues. 
Through the videos, students can begin to view themselves as scien-

tists and stewards of  the environment. Find the resources at  
http://earthecho.org/expeditions.

Science Experiments for Children Ages 
5–9. E Originally developed in collab-
oration with the Marie Curie Alumni 
Association as part of  its My Science 
Super Heroes project, this downloadable 
e-book from Science Connected has 27 
pages of  science experiments for adults 
and children to conduct together using 
items commonly found around the 
home or hardware store. The experi-
ments cover a range of  topics in physics, 

biology, chemistry, and Earth science, and with sections 
explaining What’s It About, What You Need, Useful Words, 
What to Do, and Science to Know, each experiment provides 
enough guidance for teachers or parents to successfully con-
duct the activities in the classroom or at home. 

Titles include Demonstrating the Forces of  Flight; Make 
It Move: Measuring the Static Friction of  a Shoe; How Do 
Different Materials Affect Temperature?; How Are Colors 
Created?; How Can You Turn Saltwater Into Drinking Wa-
ter?; How Can Geckos Climb Walls?; How Does a Solar Cell 
Create Electricity?; and How Is the Aurora Borealis Created? 
Access the e-book at https://goo.gl/6XWYJ4.

Mineral Monday. A Explore the minerals, fossils, and geolog-
ical objects on display at the University of  Nevada, Reno’s 
W.M. Keck Earth Science and Mineral Engineering Museum 
through this weekly video series. Hosted by museum curator 
Garrett Barmore and targeted for all ages, the videos feature 
a different specimen in each episode, describing details such 
as where it can be found and how it forms. The first episodes 
have covered Native Copper and Fulgurite, with many more 
to come. 

The videos are distributed via e-mail, or teachers can access 
them on the museum’s Vimeo page each Monday. Watch 
them and subscribe at https://goo.gl/SaKg5m.
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curriculum contains 11 modules cov-
ering topics such as coral classification, 
anatomy, feeding, reproduction, life 
cycle, distribution, environmental con-
ditions, coral growth, reef  types, and 
reef  zonation. In addition, students can 
learn what it’s like to be a marine biol-
ogist in the Meet a Scientist module, 
which features video interviews with 
scientists studying coral reefs. In each 
segment, the scientists describe how 
they became involved in their studies 
and offer advice for students interested 
in pursuing careers in marine biology. 
Visit https://goo.gl/n9p9Xy.

GrowNextGen. K12 This agricultural 
education outreach effort funded by 
the Ohio Soybean Council and Ohio 
soybean farmers focuses on modern 
agriculture education. GrowNextGen 
introduces students to career fields 
in the thriving ag industry and pro-
vides curriculum for K–12 teachers 
to explore agriculture topics in the 
classroom. Middle and high school 
students can watch video profiles 
and get career advice from industry 
professionals in molecular biology, 
agribusiness, agricultural engineering, 
biotechnology, food science, and other 
fields, or they can take online “cours-
es” to find answers to questions such 
as these: What exactly is a bio-based 
product? How does food science play 
a role in food production? How do 
today’s farmers continue to increase 
productivity? 

Elementary students can learn 
about agriculture through games such 
as Farmer’s Market Challenge and My 
Little Ag Me. Teachers of  any level 
who want to move beyond curriculum 
can register to be matched with an 
industry leader who can provide addi-
tional support for teaching agriculture 
topics. Visit https://grownextgen.org.

MazeFire. K12 HE With MazeFire’s 
digital mazes, players must find the 
correct path through a virtual maze 
constructed purely from informa-
tion. Choose from mazes in biology, 
chemistry, and physics (for high school 
and undergraduate college levels), 
or try K–12 offerings such as Guess 

the Animal (biology) and Science for 
Kids: Beginnings (general science). A 
standard maze typically contains 20 
multiple-choice questions along with 
clickable hints for answering them. 
At the maze exit, students can see 
all the questions and answers, along 
with explanations, making each maze 
a valuable tool for topic review. Refer 
to https://goo.gl/oL6hJP.

Using a 5E Instructional Model With 
Next Gen Science Standards. K12 Ap-
propriate for K–12 teachers and admin-
istrators, Knowatom.com’s hour-long 
webinar explores how next-generation 
curriculum is designed and how the 5E 
instructional cycle—engage, explore, 
explain, elaborate, and evaluate—is 
often mistaken as alignment connect-
ing the three dimensions of  the Next 
Generation Science Standards. The we-
binar describes how the 5Es relate to 
science and engineering practices and 
provides guidance for teachers as they 
shift science instruction from an “I do, 
we do, you do” model to a “you do, we 
are thought partners” model. Refer to 
https://goo.gl/sLoUCy.
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Aurorasaurus. A This citizen science 
project tracks auroras worldwide via 
online reports, mobile apps, and social 
media. Sponsored by the National Sci-
ence Foundation and NASA’s Science 
Mission Directorate, the project gathers 
real-time data about aurora sightings 
and notifies users when the northern or 
southern lights are likely to be visible in 
their area. Registered users—educators 
of  all ages and grade levels and astron-
omy buffs—receive location-based 
notifications and a real-time monitor 
of  space weather activity. The project 
enables users to verify tweets and search 
for real sightings. 

The website provides answers to 
basic questions about auroras, includ-

ing these: What causes the auroras? 
When and where do auroras occur? 
What gives auroras different colors? 
What are the common shapes of  au-
roras? Why are auroras important in 
everyday life? Students (and others) can 
also take quizzes to test their aurora 
knowledge. See www.aurorasaurus.org.

Healthy Soils Are Full of  Life! E M This 
educators guide from the National As-
sociation of  Conservation Districts fea-
tures lessons, coloring pages, and other 
resources to deepen K–8 students’ 
understanding of  nutrition and where 
food comes from. Lessons include 
Where Did That Come From? (grades 
K–1), in which students monitor what 
they eat to learn about healthy eating 
habits, and Thank You for the Food in 
My Spoon! (grades 2–3), which pres-
ents information about the five food 
groups, along with a game to reinforce 
learning. Students in grades 4–5 ex-
plore the concept of  edible landscaping 
and plan a garden for home in Making 
a Meal Out of  the Front Yard, while in 
Feeding the World in My Backyard, 
students in grades 6–8 conduct inter-
views with community stakeholders 
to investigate food-security issues in 
their community, then devise action 
steps they can take individually and as 
a class to address them. Find the guide 
at https://goo.gl/XhPj1E. 

Gulf of  Mexico Research Initiative 
(GoMRI) Resources. K12 HE This 
website (https://goo.gl/NwKtEx) focuses 
on investigating the effects of  oil spills 
on the environment and public health. 
Teachers can find a variety of  education 
and education-related materials devel-
oped with project funding, including 
K–college curriculum and classroom 
activities, science research articles, 
stories about scientists involved in oil-
spill research, citizen science project 
opportunities, and links to general 
references about oil spills. Since most 
GoMRI resources are built around 
data from actual oil spill events, the 
materials provide valuable opportuni-
ties for students of  all ages to connect 
to real-world applications of  science 
research. l

“Think Like a Scientist!” poster. E 

Whether in a laboratory or out in 
the field, scientists make discoveries 
in similar ways: They ask, investigate, 
analyze, explain, and engage. This color 
poster from Scholastic’s SuperScience 
magazine, at https://goo.gl/Tk6uHG, 
reminds elementary students of  these 
important science practices.

American Institute of  Aeronautics 
and Astronautics (AIAA) Educator 
Membership. K12 Help shape the 
future of  aerospace with an educator 
membership in AIAA. K–12 educators 
can access more than 50 Aerospace 
Micro-Lessons, categorized by grade 
levels and addressing a range of  top-
ics in physics, engineering, math, and 
aerospace history. Titles include Earth 
in Space, Large Numbers, Observ-
ing the Moon, How Long Is a Day, 
Everyday Drones, Vapor Trails, and 
Rocket Science 101. Also available 
are grant opportunities and informa-
tion on aerospace careers. Refer to  
www.aiaa.org/Educator.

Fire Weather. E M How can weath-
er affect wildfire activity? Explore 
this question and more through this 
interactive online lesson from Weath-
erSTEM at https://goo.gl/CSmRvs. In 
the lesson, elementary and middle 
level students learn why fire is an im-
portant part of  the ecosystem and how 
weather can contribute to the spread 
of  wildfires. Students then apply new 
understandings to interpret weather 
data and evaluate whether conditions 
would have helped spread or stop a fire. 

JE
RR

Y 
RE

ID
, U

.S
. F

IS
H

 A
N

D
 W

IL
D

LI
FE

 
SE

RV
IC

E

Coral Reef Ecology Curriculum. M H 
This online curriculum, adaptable for 
middle and high school levels, explores 
coral reefs and how humans are con-
nected to this unique ecosystem. The 
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focus on the real-world natural disas-
ter, Hurricane Katrina. In one activity, 
students learn how wind, rain, and 
flooding caused destruction before and 
after Hurricane Katrina, then answer 
questions about their new understand-
ings. In a second activity, students com-
pare before- and after-photographs of  
locations affected by Hurricane Katrina, 
noting changes in topography, vegeta-
tion, and development and answering 
questions about the differences. Find 
the lesson at https://goo.gl/r47BMb.

Multimedia Discovery Mission: 
Deep-Sea Benthos M H
This Multimedia Discovery Mission for 
students in grades 6–12 addresses deep-
sea benthos, the intriguing plant and an-
imal communities living on, in, or near 
the ocean floor. Although the seafloor is 
the world’s most widespread habitat, it 
is also one of  the least hospitable: cold 
and dark, nutrient-poor, and bearing 
the tremendous weight of  the ocean. 
Through the mission—which includes 
an explanatory video and two online 
learning activities—students learn how 
deep-sea animals use polarizing lenses 
and bioluminescence to survive. Refer 
to https://goo.gl/zjf9rc.

USA.gov
Career Spotlight: 
Archaeologists E M
In this video for elementary and mid-
dle levels, students meet Joy Beasley 
and Kate Birmingham, archaeologists 
with the National Park Service, who 
discuss tools of  their trade; describe 
artifacts discovered at a historical site 
in Maryland; and explain how they 
use the artifacts to make meaning and 
piece together information from the 
past. Watch at https://goo.gl/aAKmE9.

Career Spotlight: 
Physical Therapists M H
Meet Janette Scardillo, Lieutenant 
Mike Marmolejo, and Barri Schnall, 
physical therapists at Walter Reed 
National Military Medical Center in 

Washington, D.C. In this video, stu-
dents learn about the daily work of  
a physical therapist. They’ll see the 
therapists working with patients and 
hear about the computer technology 
that can be used as part of  a patient’s 
rehabilitation program. The video 
concludes with advice for students in-
terested in careers in physical therapy. 
Watch at http://goo.gl/aYiF3n.

National 
Aeronautics 
and Space 
Administration 
(NASA)

Building for Hurricanes: Engineering 
Design Challenge E M
Challenge upper-elementary and mid-
dle level students to build a skyscraper 
strong enough to withstand a hurricane 
(fan). In this activity from NASA’s Pre-
cipitation Education website, students 
use simple materials and design criteria 
to build their structures. Students then 
test each building. The testing phase, 
done as a group, provides a great oppor-
tunity to remind students that problems 
can be solved in different ways. The 
lesson works well in both formal and 
informal settings, and depending on 
the time allowed for design and build-
ing, can be completed in as little as 30 
minutes to an hour or more.

Find the lesson overview, teacher’s 
guide, student instructions, a student 
engineering design and analysis sheet, 
and a PowerPoint presentation featuring 
towers from around the world for de-
sign inspiration at https://goo.gl/JSnai4. 

Space Station Research Explorer 
Website K12
Did you know #TeacherOnBoard the 
International Space Station (ISS) Joe 
Acaba and his crewmates are helping 
researchers determine how to reduce 
pollution on Earth? They’re using the 
microgravity environment of  the ISS 
to advance combustion technology; it’s 
all part of  the Advanced Combustion 
via Microgravity Experiments (ACME), 
just one of  the many experiments K–12 
students and teachers can learn about at 

NASA’s Space Station Research Explorer 
website https://goo.gl/mqRrao. The 
website offers a searchable database of  
experiments to help students connect to 
and understand the relevance of  space 
research. Each featured experiment 
includes images and descriptions of  
the experiment, applications for the 
research in space and on Earth, and 
related websites for more information. 

STEMonstrations: Exercise E M
This combination video and classroom 
activity helps students in grades 4–8 
understand the effects of  microgravity 
on bones and muscles and why healthy 
bones and exercise are important on 
Earth and in space. After watching a 
video showing how astronauts exer-
cise in space, students complete a set 
of  hands-on activities, Bone Density 
and Muscle Stress in Microgravity, to 
observe firsthand the simulated effects 
of  decreased bone mass and decreased 
muscle use on the body. The lesson 
materials include teacher guides, stu-
dent instructions, and student hand-
outs. Find the video and classroom 
lesson at www.nasa.gov/stemonstrations.
 

U.S. Department 
of Energy (DOE)

Energy Literacy Framework: A 
Quick Start Guide for Educators 
K12 HE
The DOE recently updated its publi-
cation for K–college energy educators, 
Energy Literacy: Essential Principles 
and Fundamental Concepts for Energy 
Education. This framework describes 
important energy concepts that—if  
understood and applied—will help 
students of  all ages understand the 
big ideas in energy and learn to make 
informed energy decisions. 

To help teachers gain the most 
from the framework and successfully 
educate students about energy literacy 
concepts, the DOE has also published 
the Energy Literacy Framework: A Quick 
Start Guide for Educators. Using a sim-

Fish and Wildlife 
Service (FWS)

Fish Migration Lesson E M
Just in time for World Fish Migration 
Day on April 21, the FWS Fish and 
Aquatic Conservation Program has 
produced an introductory lesson on 
fish migration. Designing Fish Friendly 
Culverts (and Bridges) teaches students 
in grades 5–8 about many aspects of  
fish migration, from why fish migrate 
and the barriers to fish migration to the 
challenges of  poorly designed (i.e., not 
fish-friendly) culverts. The lesson fea-
tures a video, student handouts, activity 
extensions, and Next Generation Science 
Standards (NGSS) and science, technol-
ogy, engineering, and math (STEM) 
correlations. Download the lesson at 
https://goo.gl/YyJpML. For more infor-
mation on World Fish Migration Day 
2018, including events worldwide, visit  
www.worldfishmigrationday.com. 

National 
Oceanic and 
Atmospheric 
Administration 
(NOAA)

Multimedia Discovery Mission: 
Hurricanes M H
Produced by NOAA’s Office of  Ocean 
Exploration and Research, Multimedia 
Discovery Missions are interactive 
multimedia presentations and learning 
activities for middle and high school 
students (grades 6–12). The missions ad-
dress ocean- and weather-related topics 
such as plate tectonics, chemosynthesis 
and hydrothermal vent life, deep-sea 
corals, tides, ocean currents, hurricanes, 
and seamounts. Each Discovery Mission 
features video lessons and online learn-
ing activities for students. 

For example, Hurricanes Multi- 
media Discovery Mission presents a 
video lesson about how hurricanes 
form; the accompanying student learn-
ing activities, which feature clickable 
interactives and follow-up questions, 
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ple question-and-answer format, this 
guide covers frequently asked ques-
tions about energy literacy like these: 
What is energy literacy? Do I have to 
teach everything in the energy literacy 
framework? Do I have to be a science 
teacher to teach energy literacy con-
cepts? How do I relate the energy lit-
eracy framework to required learning 
standards? How do I identify learning 
experiences that build students’ energy 
literacy? How can I develop my own 
energy literacy? What is the most im-
portant thing I can do to help students 
develop their energy literacy? 

Both publications are available at 
https://goo.gl/TZdZsa.

Aligning Lessons to the Energy 
Literacy Framework, NGSS K12
At https://goo.gl/bEvpFN, K–12 edu-
cators can access an Energy Literacy 
Alignment Tool to help them deter-
mine the number of  Fundamental 
Concepts an energy activity or curric-
ulum addresses. Teachers can also use 
the tool to build a custom curriculum 
that addresses the entire range of  
Fundamental Concepts. Also on that 
page, the document Alignment of  
Energy Literacy Principles to NGSS 
helps teachers see how the Energy 
Literacy Framework’s principles and 
concepts support the NGSS at elemen-
tary (preK–2 and grades 3–5), middle 
(grades 6–8), and high school (grades 
9–12) levels. 

Energy Education Resources in 
Spanish K12
The DOE has translated some of  its 
most popular resources from English 
into Spanish, including videos, ac-
tivities, and guides for K–12 energy 
educators and consumers. Of  partic-
ular interest is the Knowledge of  Energy 
guide and video series, which aim to 
help students and consumers develop 
energy literacy as they become more 
informed about energy choices. The 
eight-part video series consists of  
an introductory overview of  energy, 
followed by videos describing each of  
the seven essential principles of  ener-
gy: Energy is a physical quantity that 
obeys precise natural laws; physical 
processes on Earth are the result of  
the flow of  energy through the Earth 
system; biological processes depend on 
the flow of  energy through the Earth 

system; various energy sources can be 
used for human activities, and often 
that energy must be transferred from 
the source to the recipient; energy 
decisions are influenced by economic, 
political, environmental, and social 
factors; the amount of  energy used 
by human society depends on many 
factors; and the quality of  life of  in-
dividuals and societies is affected by 
energy options. 

Other notable resources translated 
into Spanish include the Save Energy 
guide, which offers tips for parents on 
how to conserve energy in the home, 
and BioEnergize Me, an activity book for 
elementary and middle level audiences 
that introduces renewable energy con-
cepts. Consult https://goo.gl/epuaG2.

U.S. 
Environmental 
Protection 
Agency (EPA)

Water Quality Science Fair Project 
Ideas M
Do your middle level students have 
difficulty coming up with ideas for sci-
ence fair projects? Direct them to the 
EPA’s Ideas for Science Fair Projects on 
Surface Water Quality Topics. Found 

at https://goo.gl/o4vDyF, this online 
document presents project ideas ad-
dressing real-world water quality issues 
occurring in streams, rivers, lakes, and 
other types of  surface waters across 
the United States. Consider the project 
topics as a starting point: Students can 
adapt the investigations to suit their 
specific locations and interests. Proj-
ect topics include fertilizers and algal 
growth, the effect of  stream health on 
macroinvertebrate diversity, the effect 
of  buffers on water quality and algae, 
and the use of  cleaners and their effect 
on water quality. 

How Does EPA Protect  the 
Environment? E
In this activity book, elementary stu-
dents learn about the different ways 
EPA works to protect our environment 
and our health—from protecting our 
water supply, reducing air pollution, 
and protecting plant and animal eco-
systems to informing citizens about 
environmental hazards and cleaning 
up land after soil has been polluted. 
Each page includes activities and ac-
tion steps to help students connect 
personally with conservation efforts. 
Visit https://goo.gl/nNivBi.

National Renewable 
Energy Laboratory (NREL) 
Renewable Energy Resources K12
The NREL has educational resources 
at https://goo.gl/WnYRgR to help 
K–12 teachers educate students about 
renewable energy and energy efficien-
cy technologies. The resources cover 
biomass, solar energy, wind energy, 
sustainability, and energy conservation 
topics, and include hands-on projects, 
lesson ideas, and curriculum.

For example, Make a Solar Cooker 
introduces K–3 students to solar ener-
gy. In Science in BioMass (grades 4–6), 
students learn about plant growth 
and the environment, byproducts of  
biomass, and energy contained in 
different amounts of  biomass as they 
investigate answers to questions like 
these: Which lubricates better, cooking 
oil or automobile oil? Which grows 
turnips better, compost and soil or 
fertilizer and soil? 

Middle level students (grades 6–8) 
study hydrogen as a clean form of  
energy through the World of  Hydrogen 
and Fuel Cells activity book, and high 
school students (grades 9–12) develop 
knowledge and science skills as they 
conduct a School Energy Audit.l

To submit a proposal, visit
www.nsta.org/conferenceproposals

S H A R E  Y O U R  I D E A S !
Have an idea for an inspiring presentation or workshop on science education? 

Submit a session proposal today.

St. Louis, MO • April 11–14, 2019

Proposal Deadline: 

4/16/2018

NSTA 2019 National Conference on 
Science Education 
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Enhanced E-books
SIMULATIONS • ASSESSMENTS • VIDEOS

Discover the ultimate professional learning experience: 
www.nsta.org/ebooks

Whether you’re learning science content for the first time or you just need a refresher,  
NSTA’s highly interactive and engaging Enhanced E-books are full of dynamic features that enable you 

to learn science content and pedagogy. Simulations, animations, and video bring content to life, while 
embedded review questions and special notes help underscore the most crucial points of knowledge. 

Member Price $23.96
Non-member Price: $29.95

• The Nudging to STEM Success 
initiative  supports students at 
community colleges in the Unit-
ed States through text messages. 
HE

Approximately 10,000 students at 
four community colleges in Ohio 
and West Virginia are receiving text 
messages through a joint initiative of  
nonprofits Jobs for the Future ( JFF) 
and Persistence Plus. Helmsley Char-
itable Trust is funding the initiative to 
help improve the rate at which STEM 
associate’s degree candidates complete 
their studies, since without such as-
sistance, approximately two-thirds 
do not earn their degree, and 50% of  
candidates switch majors. 

JFF President and CEO Maria Flynn 
says the initial results are encouraging. 
“Through the use of  personal, contex-
tualized communications via text mes-
sages, students are more empowered to 

complete their degrees, colleges expe-
rience higher success rates, and STEM 
employers ultimately benefit with a 
more skilled workforce,” she maintains.

Students interviewed about their 
experiences with the text messages 
said the nudges helped them with 
time management, registration is-
sues, and financial aid. Read more at  
https://goo.gl/FMySNk.

• Massachusetts Institute of Tech-
nology’s (MIT) new Woodrow 
Wilson Academy of Teaching 
and Learning seeks to transform 
science, technology, engineering, 
and math (STEM) professionals 
into teachers. HE

The new academy—named after the 
Woodrow Wilson National Fellowship 
Foundation, one of  its funders—is re-
inventing conventional teacher training 
programs. It uses virtual reality avatars 

to simulate classroom situations, and 
has a competency-based learning sys-
tem in which students advance once 
they’ve demonstrated mastery of  ma-
terial, instead of  having a fixed course 
schedule based on credits or semesters. 
Members of  the first class earned a 
$20,000 stipend, and paid no tuition. 
They also helped fine tune the pro-
gram, incorporating successful training 
techniques from military academies, 
medical schools, and other educational 
institutions. 

Arthur Levine, the academy’s 
founding president and former head of  
Columbia University’s Teachers Col-
lege, says successful components will 
be available to other teacher training 
programs. “We didn’t want to change 
an education school,” Levine explains. 
“We wanted to invent one.”

The project has won formal approval 
from Massachusetts to award master’s 
degrees in education starting next fall, 
but still faces obstacles, including how 
to convince professionals in high-paying 
fields to become teachers. Levine says 
the goal is to recruit people who have 

always wanted to teach and those who 
are natural problem solvers. Opponents 
cite the risks of  separately considering 
all the skills required in a classroom. 
Read more at https://goo.gl/dXbVoa.

• On the International Space Sta-
tion, astronauts Joe Acaba and 
Ricky Arnold will teach science 
lessons created by the late Chris-
ta McAuliffe, the teacher who 
perished in the space shuttle 
Challenger disaster in 1986. M H

Acaba and Arnold were teaching mid-
dle school math and science—Acaba 
in Florida and Arnold in Romania—in 
2004 when NASA selected them as 
educator-astronauts. They will per-
form and film McAuliffe’s lessons on 
effervescence and bubbles, chromatog-
raphy, liquids, and Newton’s laws over 
the next few months. The Challenger 
Center for Space Science Education, 
the nonprofit STEM education or-
ganization established following the 
disaster, will host the filmed lessons 
on its website this spring. Read more 
at https://goo.gl/NnjZ7H.l
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Editor’s Note  
Visit www.nsta.org/calendar to 
learn about more grants, awards, 
fellowships, and competitions.

March 28–31
The Sparkplug Foundation 
Grants A
These grants go to start-ups and estab-
lished organizations with new projects 
in education, music, energy democracy, 
and community organizing. Grants 
should spark change and encourage 
sustainability. Preference is given to 
“smallish” organizations with small 
budgets that are less likely to receive 
corporate, government, or institutional 
funding. Projects anywhere in the Unit-
ed States or Israel/Palestine are eligible. 

Visit https://goo.gl/cbFGW4 to  
answer the preliminary application 
questions by March 28. Letters of  
intent are due by April 10.

EJK Mini-Grants P K12
The Ezra Jack Keats (EJK) Foundation, 
named for the children’s book author 
and illustrator, provides grants for pub-
lic schools and libraries with innovative 
programs that support or extend the 
Common Core for preK–12 students. Proj-
ects should foster creative expression, 
collaboration, and interaction with a 
diverse community and be informed by 
Keats’ books, life, and vision. 

Public schools, libraries, and pre-
school programs, such as Head Start, 
in the United States and its territories 
can apply for these $500 grants by 
March 31. See http://goo.gl/ZH8G9Q. 

April 1
Evolution Education 
Teacher Fellowships M H
These two-year fellowships go to mid-
dle or high school teachers, preferably 
at Title I schools. Fellows travel to 
Mountain Lake Biological Station and 
various Florida study sites to conduct 

Libraries must be located in rural 
areas, have a limited operating budget 
and an active children’s department, and 
raise $200–$400 through a local sponsor. 
Those with operating budgets of  less 
than $50,000 receive priority, though 
town libraries with budgets of  more 
than $150,000 may also apply. 

Appl ica t ions  must  be  post -
marked by April 1. Learn more at  
http://goo.gl/DpEh2U.

Westinghouse Charitable 
Giving K12 HE
Westinghouse gives grants of  up to 
$5,000 to nonprofit programs support-
ing science, technology, engineering, 
and math (STEM) education, environ-
mental sustainability, or community 
safety and vitality. STEM programs 
should enhance the subject matter for 
students and encourage career interest 
among youth. Environmental pro-
grams should help preserve or protect 
land, water, air, or biodiversity. 

Grantees must be located within 
50 miles of  Westinghouse sites; see 
http://goo.gl/1oV6Ht for locations. 
Visit http://goo.gl/nQxr3l to submit 
proposals by April 1. 

April 15
Dorothy Stout 
Professional Development 
Grants K12 HE
The National Association of  Geosci-
ence Teachers (NAGT) provides these 
grants for K–12 teachers and faculty 
and students at two-year colleges who 
wish to
• participate in Earth science classes 

or workshops; 
• attend a professional scientific or 

science education meeting; 
• participate in Earth science field 

trips; or 
• purchase Earth science materials for 

classroom use. 

A $750 grant and one-year NAGT 
membership will be awarded to one 

research and design innovative experi-
ments for their classrooms. All expenses 
for these workshops, including travel, 
meals, and lodging, are covered. Fellows 
also receive a $1,000 stipend, $2,000 
to implement their experiments, and 
registration and travel costs to present 
their projects at the Evolution scientific 
conference in Montpellier, France.

Two fellows are selected an-
nually. Apply online by April 1 at  
http://goo.gl/MJyv9j.

Frances R. Dewing 
Foundation Grants P E
These grants fund projects or pro-
grams focused on early childhood edu-
cation. Of  particular interest are those 
at new, untried, or unusual educational 
organizations that aim to introduce 
new methods for children ages 2–12. 
Grants range from $1,000 to $20,000. 

Programs must be located in the 
United States and have tax-exempt 
status. Submit proposals by April 1; 
see http://goo.gl/iDxXtc. 

NiSource Charitable 
Foundation Grants A
These grants support communities 
where NiSource employees and cus-
tomers work and live: in Indiana, Ken-
tucky, Maryland, Massachusetts, Ohio, 
Pennsylvania, and Virginia. Nonprofit 
organizations with programming in 
these areas are eligible: learning and 
science education, environmental 
and energy sustainability, community 
vitality and development, and public 
safety and human services. Apply by 
April 1; consult http://goo.gl/sDXHcn.

Pilcrow Foundation 
Children’s Book Project 
Program Grants P E M
This foundation provides a 2-to-1 match 
for rural public libraries that receive 
a grant through its Children’s Book 
Project. It also contributes $200–$400 
through local sponsors for the purchase 
of  up to $1,200 worth of  new, quality, 
hardcover children’s books. The foun-
dation provides a list to choose from. 

community college faculty member, 
one community college student, and 
a K–12 teacher. Educators who teach 
one or more Earth science courses or 
students actively pursuing a career in 
the Earth sciences are eligible. Submit 
applications at https://goo.gl/fmXkhD 
by April 15.

LEGO Education Teacher 
Award M H
This award recognizes innovative 
teachers who use LEGOs to advance 
learning. Awardees present their work 
at the LEGO Education Symposium, 
held in conjunction with the 2018 Tufts 
STEM Education Conference in Bos-
ton, June 5–7. Flights and accommoda-
tions for the conference are provided. 

Middle and high school teachers 
worldwide may apply by April 15. See 
https://goo.gl/2AHqCV. 

ACS-Hach High School 
Chemistry Classroom 
Grant H
The American Chemical Society (ACS) 
provides grants of  up to $1,500 to high 
school chemistry teachers who want 
to enhance learning in their class-
rooms, foster student development, 
and reveal the wonders of  chemistry. 
Funds can be used for lab equipment 
and supplies, instructional materials, 
professional development, field stud-
ies, or science outreach events. Apply 
by April 16; see http://goo.gl/aFZV8l.

McCarthey Dressman 
Education Foundation’s 
Teacher Development 
Grants K12
These grants aid small teams of  teach-
ers to develop and implement ground-
breaking K–12 instruction. Funds 
should help teachers integrate fresh 
strategies that encourage critical inqui-
ry and observe their effects on students. 
Teachers write and reflect on their 
projects and share their insights with 
other educators. 

Licensed K–12 teachers employed 
by public or private schools with the 
background and experience to success-
fully complete such projects are eligi-
ble. Those willing to partner with the 
foundation will receive up to $10,000 
per year for up to three years. Apply 
by April 15 at http://goo.gl/WOsLIR. l
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                                Editor’s Note  
Visit www.nsta.org/calendar 
to learn about other summer 
professional  development 
opportunities.

San Diego Zoo’s 
Teacher Workshops in 
Conservation Science M H 
HE
The Conservation Education Division 
of  the zoo’s Institute for Conservation 
Research invites middle school, high 
school, and undergraduate teachers 
to apply for this professional learning 
program. Each year, educators nation-
wide and worldwide visit the research 
headquarters in Escondido, California, 
to learn about headline scenarios in 
wildlife conservation. Participants en-
gage in cutting-edge lab and field activ-
ities that focus on critical issues facing 
endangered species using a variety of  
advanced technical tools and tech-
niques; all activities support the Next 
Generation Science Standards and can be 
implemented in the classroom. 

This year, site team pairs are invited. 
These pairs can be cross-curricular and 
cross-grade level, provided at least one 
educator teaches life science. Both 
team members should attend the same 
session together if  selected. 

Grant-funded scholarships for this 
residential program include all meals 
and lodging, and a $500 stipend will 
be paid upon completion of  the full 
program.  In addition, a new regis-
tration option allows educators to 
immediately secure their spot in a 2018 
Teacher Workshop by mobilizing their 
own professional development funds. 
This option is offered f irst-come, 
first-served to the first 32 registrants 
wishing to guarantee their spot. 

Apply by March 30. Learn more at 
https://goo.gl/L94MKZ.

SAME’s STEM Camps H
The Society of  American Military 
Engineers (SAME) seeks science, 
technology, engineering, and math 
(STEM) teachers to work at its sum-
mer camps for rising 10th- through 

12th-grade students. Teachers are 
paired with a young engineer and a 
college engineering student to help 
mentor campers and support hands-on 
activities. Teachers are needed for the 
following sessions:
• Air Force Camp: Air Force Acad-

emy, Colorado Springs, Colorado, 
June 25–July 2

• Marine Corps Camp: Camp Le-
jeune, North Carolina, June 16–24 

• Army Camp: Vicksburg, Mississippi, 
June 10–16

Teacher mentors receive travel, lodging, 
meals, and a stipend, and can form con-
nections with engineers and STEM pro-
fessionals. Learn more about the camps 
at www.same.org/STEMCAMPS. E-mail 
sprosuch@earthlink.net with questions. 
Apply at https://goo.gl/4AUPYX by 
April 15. 

OSU Field Geology for 
Educators: Geologic 
Setting of Lake Erie E M H
Ohio State University (OSU) offers a 
series of  classes focused on the Great 
Lakes for education majors and formal 
and informal educators. This course in 
the series invites participants to exam-
ine geologic features along the southern 
shore of  Lake Erie during a weeklong 
( July 14–20) van trip. Participants start 
in Columbus and explore the geologic 
history of  Ohio in the Lake Erie basin 
and the relationships between it and 
human activity in the area.

Undergraduate, graduate, and 
continuing education credits are 
available. Apply online by May 31 at  
http://goo.gl/SZJww9.

OSU Workshop in 
Environmental Education, 
Technology Integration A
The Enhancing Earth Science Edu-
cation with Educational Technology 
course, taking place July 26–28, is a 
field-based workshop held on Kellys 
Island Field Station at OSU. Participants 
will explore how Nearpod, an online 
learning platform and application for 
teaching, can be used to support Ohio 
Earth science standards.

Education majors and formal or 
informal educators are invited to apply 
by May 31 at http://goo.gl/U1N8pw.

OSU Workshop in 
Environmental Education: 
Water and Wildlife 
Training for Educators E M 
H HE
This field-based course offers formal 
and informal educators and education 
majors with at least junior rank the 
opportunity to earn the following 
certifications:
• Project WILD,
• Project WILD Aquatic,
• Project WILD’s Science & Civics: 

Sustaining Wildlife,
• Project WET, and 
• Project WET’s Healthy Water, 

Healthy Habits, Healthy People.
The course runs from July 29 to Au-
gust 4, and undergraduate, graduate, 
and continuing education credits are 
available. Apply by May 31. Visit  
http://goo.gl/XxhPzh. 

University of Cambridge’s 
Science Summer 
Programme A
Located in the United Kingdom, the 
university’s Science Summer School 
offers courses for teachers, other 
professionals, and undergraduate 
and graduate students. One-, two-, 
and four-week options are available. 
Term  1 ( July 8–21) features courses 
in microbiology, physics, genetics, 
and more. Term II ( July 22–August 4) 
includes courses on stem cells, cryp-
tography, and fossils, among others. 

Those with a strong interest in 
science but little formal training 
may apply (deadline June 25). Visit  
http://goo.gl/laSMLi. 

Crow Canyon Archaeology 
Research Program K12                
In this weeklong program, teachers 
learn excavation techniques while 
digging alongside archaeologists at the 
Haynie site, an ancestral Pueblo village 
located just northeast of  Cortez, Col-
orado. Participants also work in the 

archaeology lab, washing, identifying, 
and analyzing artifacts; explore nearby 
Mesa Verde National Park; and hear 
talks on current topics in Southwest-
ern archaeology. 

Sessions for new participants will be 
held on June 3–9 and June 10–16. Reg-
ister online at https://goo.gl/RmpZaw.

Modeling Workshops M H 
The American Modeling Teachers 
Association (AMTA) will conduct a 
series of  one-, two- and three-week 
workshops for middle school science 
and high school physics, chemistry, 
biology, and physical science teachers. 
Participants receive a set of  course 
materials and work through activities 
as they practice the guided inquiry and 
cooperative learning found in a typical 
STEM class.

Workshops take place in Alabama, 
Arizona, California, Illinois, Indiana, 
Maine, Massachusetts, Michigan, 
Minnesota, New York, North Carolina, 
Texas, and Virginia. At most workshop 
sites, teachers receive stipends or tui-
tion waivers and reduced-rate housing. 
Participants also qualify for a free one-
year AMTA membership. 

Program dates vary by loca-
tion. For more information, check  
http://goo.gl/6pgNT5. 

ASM Teacher Materials 
Camps M H
Sponsored by ASM’s (the professional 
society for materials scientists and 
engineers) Materials Education Foun-
dation, these five-day summer camps 
help middle and high school teachers 
explore ways to make core science 
and math principles more engaging 
and accessible for their students. 
Topics to be covered include metals, 
ceramics, polymers, and composites. 
Preservice and art, math, and commu-
nity college teachers are welcome to 
apply as well.

Teachers can complete programs as 
residential participants or commuters 
at college campuses nationwide in 
June, July, and August. The camps are 
free for attendees, and four continuing 
education and two graduate credits 
are available. 

Reg i s t r a t i o n  i s  f i r s t - c o m e , 
f i r s t - s e r ve d ;  a p p ly  o n l i n e  a t  
http://goo.gl/xiU0RU. l



Online Biology, MS   
University of Nebraska at Kearney 

•	 Non-Thesis	Online	Option

•	 Master’s	of	Science	Program	

•	 Low	Student	to	Faculty	Ratio

Application deadline for fall 
semester is June 15.

      online.nebraska.edu

“This online master’s in biology program was perfect 
for me. It opened up opportunities and also moved 
me on the pay scale.” 

Curtis Reese, Graduate 
University of Nebraska at Kearney

Biology, MS
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Join over 207,000  
science teaching professionals.

Learn today, your way.

http://learningcenter.nsta.org

Explore thousands of  
resources: journal articles,  
book chapters, and more

Build a personal library of high 
quality resources designed for 
you to enhance your content and 
pedagogical knowledge.  
 
Select from over 12,000 electronic 
resources available to you!

A S K  A  M E N T O R ,  Advice Column

Science Fair Blues, Assessment for 
Learning, Hosting a Science Night

My school requires science fairs for 
all ninth graders. How do you en-
courage students to ask questions 
that don’t just come from books or 
websites? 

—L., Massachusetts 
I think the objective of  a science fair is 
to learn about the nature of  science by 
designing and conducting experiments 
in a scientific manner and then publicly 
presenting the findings. Often too 
much emphasis is placed on the me-
chanics or appearance of  the presenta-
tion, overshadowing the experimental 
design. Creating a fair test by identify-
ing and controlling variables to obtain 
meaningful, unbiased data should be 

the primary focus. Simple questions 
with narrowly designed experiments 
and straightforward presentations are 
great. Allowing students to choose 
their own topics and how they pres-
ent their work will often result in less 
anxiety and less parent involvement.

Unmotivated students are more 
likely to be engaged in a science fair 
project if  it is meaningful to them. 
Have all students write down things 
they are passionate about and then 
identify some simple questions about 
each of  those topics. If  a student says 
his passion is gaming, what are some 
questions about gaming that he might 
want answered? A simple question 

like “Does how you hold a controller 
affect your score?” can lead to several 
wonderful experiments. They need 
to understand how their chosen ex-
periment will answer their question 
with reliable data. Because it is their 
question and because it is simple, they 
should be engaged and excited.

What do you typically do after ad-
ministering a test or a midterm to 
help students make necessary cor-
rections and thereby reinforce the 
concepts that were not understood?

—J., New York
Tests and exams, which are assessments 
of learning, should also be a basis for 

learning. When I returned a test, the 
corrections automatically became an as-
signment. When I gave students points 
on their tests for their corrections, I 
sensed that they didn’t put as much 
effort into preparing for tests. To offset 
that tendency, I gave assignments the 
same weight, regardless of  how many 
[or few] corrections were needed. To 
prevent the students from copying 
from others, they had to refer directly 
to their notes or textbook and write 
a little citation. They could append 
a photograph of  their notes to their 
test. This technique also ensures that 
students will have complete notes to 
study from on midterms or final exams. 
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www.TeacherSource.com

Educational Innovations, Inc.®
Grow, Learn, and Discover with this Living Ecosystem!

Call 203-74-TEACH (83224) or order 24 hours a day online!

AquaSprouts Garden
The AquaSprouts Garden lets you stylishly combine your garden and aquarium into a 
self-sustaining ecosystem that fits on your desk. A beautiful introduction to aquaponics: 
you feed the fish, the fish provide nutrients for the plants, and the plants clean the 
water. The custom-molded garden bed fits any standard 10-gallon aquarium (not 
included). Kit also includes a light bar, a submersible 160-gallon-per-hour air pump, 
a timer and a special clay growing medium that keeps your garden healthy. There's 
never been a better way to bring new life to your aquarium—or your classroom!

BIO-170 $169.95
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In my experience, I’ve noticed peo-
ple tend to repeat the same mistake 
on multiple-choice questions if  they 
retake the test. Attempt to circumvent 
this by having students write out the 
question and the correct answer in full. 
You may need to give students more 
than one attempt at essay, long-answer, 
or conjectural questions for them to 
arrive at the correct answers. 

I usually kept corrected tests on 
file until exam review, primarily so 
students didn’t lose them!

My middle school would like to host 
a science night for the district. Do 
you have any ideas? 

—S., Illinois
Concentrate on activities that are safe, 
inexpensive, quick to set up and take 

down, and easy to clean up. Your stu-
dents can learn a lot as the guides and 
demonstrators of  the activities, while 
relieving you and your colleagues of  
some of  the burden. Create passports 
that get stamped at different stations 
to promote participation. 

Many quick engineering activities 
use only straws and tape: towers, can-
tilevers, bridges, and so on.

Astronomy is always a big hit (if  
the weather cooperates). Contact 

the local amateur astronomical soci-
ety for help and equipment. Display 
images of  the Moon, planets, star 
clusters, and constellations students 
take with night photography apps on 
cell phones.

A “Science Mystery Show” in which 
students demonstrate and explain a va-
riety of  discrepant events will be a hit. 
You’ll find many ideas for these online. 

Hunting for pond micro- and macro-
organisms under microscopes is anoth-

er captivating activity. Students could 
create “wanted” posters that will 
describe certain species to find. The 
“reward” could correlate with the rarity 
or difficulty of  finding that organism. 

Extracting DNA from strawberries 
or other fruit can be really fun, inex-
pensive, and easy. Do a quick search of  
NSTA’s Learning Center or the web to 
find out how. 

Messy but always fun is making 
oobleck, slime, or gak as a chemistry 
activity. Tons of  recipes and different 
formulations are available online. 

Most of  all, have fun! l

Check out more advice on diverse topics 
from Ask a Mentor or ask  Gabe Kralje-

vic a question at www.nsta.org/mentor 
or e-mail mentor@nsta.org. 

Your students can learn a lot as the 
guides and demonstrators of the 
activities.

http://nstacommunities.org/blog/author/gmkraljevic/
http://nstacommunities.org/blog/author/gmkraljevic/
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search
SMARTER
Finding products and services has never been
easier for science educators. NSTA’s Science
Supply Guide gives you access to the data you
need to make well-informed purchasing decisions, 
and it’s easily accessible no matter whatsv device 
you’re using, from your laptop to your smartphone. 
The future of product sourcing is here.

Try it today at nstasciencesupplyguide.com

B L I C K  O N  F L I C K S

Coco: Music and Memory
By Jacob Clark Blickenstaff

With the Academy Awards broadcast 
airing this month, I considered the list 
of  nominated films to make my selec-
tion for this column. Though all the 
major categories contain interesting 
and important films, I was drawn to 
animation. The clear favorite in the 
Animated Feature category is Disney/
Pixar’s Coco, a truly beautiful film cel-
ebrating the culture and traditions of  
Mexico. Coco has set box office records 
in Mexico and China, and has brought 
understanding of  Dia de Muertos 
(Day of  the Dead) to folks with little 
awareness of  the holiday.

The story follows Miguel Rivera, a 
12-year-old boy living in Santa Cece-
lia, a small town in Mexico’s Oaxaca 

region. His family has been making 
shoes for generations, but Miguel 
dreams of  playing the guitar like 
Ernesto de la Cruz, the most famous 
son of  Santa Cecelia. Coco, Miguel’s 
great-grandmother, spends her days 
sitting by the family ofrenda (the shrine 
to ancestors who have passed away), 
but rarely speaks. 

When Miguel finds a family photo 
that includes Ernesto’s famous guitar, 
he supposes Ernesto is Coco’s long-
lost father and decides to disobey 
his grandmother’s ban on music and 
enter a musical competition on the 
Day of  the Dead. He steals Ernesto’s 
guitar from the de la Cruz crypt and 
is transported from the land of  the 

living to the land of  the dead. Only 
by receiving a blessing from one of  
his relatives in the land of  the dead 
can Miguel rejoin the living. Through 
several plot twists and turns, Miguel 
learns the truth of  his family history, 
and discovers that music is even more 
powerful than he thought. Science 
teachers can use scenes from Coco to 
connect to the physics of  sound as well 
as the surprising effect that music can 
have on people suffering from degen-
erative neurological diseases.

I had the opportunity to speak with 
one of  the film’s writers, Matthew 
Aldrich. We discussed how films can 
inspire kids to pick a career. “I’ve heard 
about scientists who got excited about 

becoming scientists because of  films 
they saw as young people. It would be 
wonderful if  someone saw Coco and 
got interested in sound, or the neu-
rology of  memory,” he says. “What a 
tremendous honor and a great ripple 
effect.”

If  you pluck a string (or a taut 
rubber band) you’ll hear a note, but 
it won’t be very loud. To be heard, 
the vibration of  the string has to be 
transmitted to your ears by moving 
air molecules. A vibrating string on 
its own pushes the air in all direc-
tions, so the sound energy goes in all 
directions, dissipating quickly. When 
a string is attached to a box (like on a 
guitar for example), various parts of  
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Great news! As a National Science Teachers 
Association member, you could save on GEICO 
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the box vibrate along with the string, 
and focus the sound energy. The front 
soundboard of  the guitar and the air 
space inside the guitar resonate (vi-
brate along with) the strings and give 
the guitar its characteristic tone. 

The guitar’s shape, the material it is 
made of, and the material the strings 
are made of  all strongly affect the 
sounds the guitar will make. It isn’t 
quite accurate to say that the box am-
plifies the string because the box isn’t 
adding any more energy to the system, 
but the box of  the guitar is certainly 
making the string louder. Simply 
putting rubber bands around a box 
demonstrates the dramatic increase in 
volume that a resonant chamber can 
make. It is also possible to electrically 

amplify an acoustic guitar, but that is 
done with a microphone or pickup and 
speakers. Electric guitars are entirely 
amplified by pickups and speakers; 
you can barely hear the string without 
amplification.

When I spoke with Aldrich about 
finding science in Coco, he was enthu-
siastic, and pointed me to a key scene 
near the end of  the film. When Miguel 
returns from the land of  the dead, one 
of  the first things he does is play Re-
member Me for his great-grandmother, 
Coco. This song made Ernesto de la 
Cruz famous, but it was originally 
written for Coco. When she hears the 
song again, she is revived; she smiles 
and speaks lucidly for the first time. 
This scene is based on real work by 

social workers and gerontologists 
who bring music into nursing homes. 
Aldrich told me that seeing an early 
version of  the documentary Alive Inside 
(www.aliveinside.us) was instrumental 
in how the writers conceptualized this 
part of  the film. 

Work by neurologist Oliver Sacks 
and others supports the idea that music 
can reach parts of  the brain rendered 
dormant by degenerative processes 
like Alzheimer’s disease and dementia. 
Playing music that the person knew 
when he or she was young is most 
powerful. Hearing familiar music 
seems to awaken a person from a 
catatonic state, and enable him or her 
to communicate, at least for a while. 
Teachers interested in focusing on this 

aspect of  Coco should also check out 
Alive Inside. 

The story of  family connections 
and Dia de Muertos is enough to make 
Coco an Oscar contender. The addition 
of  some great science connections 
means science teachers should con-
sider using scenes to introduce the 
concept of  resonance or to talk about 
music and neuroscience.

Note: Coco is rated PG for thematic 
elements.

Jacob Clark Blickenstaff  is a senior 
program off icer for Washington 

STEM in Seattle. Read more Blick at 
http://goo.gl/6CeBzq, or e-mail him 
at Jacob@washingtonstem.org. 
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or email ngss@nsta.org.

Ask Us About NGSS Training for Districts
• Exploring the NGSS: Give teachers a foundational 

understanding of  the standards and shows them what 
three-dimensional instruction looks like in classrooms 
(modeled for each grade and discipline).

• NGSS Administrator Institutes: Help administrators 
design professional learning around science standards, 
assessing current capabilities of  teachers, and setting 
goals for professional learning.

• Train-the-Trainer Workshops: Build your team of  ex-
perts by giving them a powerful tool kit of  resources and 
a solid understanding of the NGSS. This workshop uses 
the interactive e-book Discover the NGSS: Primer and 
Unit Planner to prepare participants to conduct compre-
hensive teacher training around the new standards.

• Online Book Study and Discussion Forum: This se-
ries of  four web seminars combines asynchronous 
thought activities with discussions in private forums to 
give districts a � exible option for NGSS training.

• Or let us tailor a program for your needs.

“My teacher facilitators now have a much deeper 
understanding of  what to look for when evaluating 
materials. I also have a much clearer vision for leading 
this work. Having this training before the curriculum 
review process is such a perfect sequence! I believe 
that this training will lead to continuing work in our 
region, and I hope to provide a structure to continue 
the work/learning. Thank you so much for working 
with me to bring this training to the region.”

—Educational Services District Leader

Implement the NGSS with NSTA
Bring NSTA to your district to guide your 
Next Generation Science Standards (NGSS) 
implementation. Transform classroom 
instruction with programs tailored for

• Administrators
• Curriculum leaders
• Classroom teachers

NSTA District Professional Learning Packages



http://learningcenter.nsta.org/onlinecourses 

High quality 
interactive content for 
K–12 science teachers

Gain knowledge 
specifi c to your area 

of instruction

Moderated by 
world-renowned 

faculty

A� ordable and 
user-friendly

Earn graduate credits 
and advanced degrees

NSTA Virtual Conferences
A series of live web sessions delivered via 

an interactive distance-learning tool. Each 

conference features content and/or pedagogy 

from experts in a particular topic. Participants 

can log on from anywhere with an internet 

connection and interact with presenters and 

educators from across the country.

Unity College
Unity College offers an online Master’s in 

Professional Science (MS), providing the 

training and credentials to advance in your 

career path. Students choose from two 

concentrations: Sustainability Science and 

Sustainable Natural Resource Management. 

Teachers earn CEUs for undergraduate and 

graduate courses.

University of Nebraska
Four campuses, 100+ online programs 

including Biology, MS; Science for Educators 

Specialization, MAS; and Science/Math 

Education, MS Ed. Experience the same rigor, 

faculty, and support you expect from a leading 

university. Learn more: online.nebraska.edu

American Museum of Natural History 
Seminars on science, six-week online graduate 

courses in the life, Earth, and physical sciences, 

incorporate the museum’s resources plus 

interaction with scientists and educators. CEUs 

and graduate credits.

California University of Pennsylvania 
Designed for elementary and middle level 

teachers, Cal U’s online Master’s degree focuses 

on teaching inquiry across the STEM disciplines. 

Each course in the 30-credit program also 

develops your teacher leadership skills so you 

can take your career to the next level. 

Montana State University – Bozeman 
Take online graduate credit and non-credit 

courses for professional development, or 

work toward one of � ve 12-credit online 

graduate certi� cates (Life Science, Physics, 

Chemistry, Elementary Science and Earth 

Science) or an online Master’s of Science in 

Science Education.
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NSTA CAREER CENTER
find qualified
science teaching
professionals
POST. INTERVIEW. HIRE.
IT’S REALLY THAT SIMPLE...
The NSTA Career Center is the premier online career 
resource connecting employers to talented science 
reaching professionals.

Post your jobs and tap into a concentrated talent pool of 
professionals at a fraction of the cost of commercial 
boards and newspapers!

Visit the NSTA Career Center  to learn more

http://careers.nsta.org

Teaching Students to Critique Peers
“Teachers tend to be so focused on 
covering content, but we also need to 
have effective peer communication” in 
the classroom, asserts Mark Francek, 
professor of  geography and environ-
mental studies at Central Michigan 
University (CMU) in Mount Pleasant, 
Michigan. “Part of  it comes down to 
successfully building community,” 
he contends, and “it starts with the 
professor. Building rapport and good 
feelings” is vital to get students to 
“give truthful, authentic, and kind 
feedback,” he maintains.

“Students buried in their phones 
don’t have meaningful conversa-
tions,” Francek laments. So he begins 
the semester by asking students not 
to text when he or a classmate is 
speaking. He also uses “icebreaker” 
strategies, such as an “interest inven-
tory” to show students what they 
have in common with one another—
hobbies, travels, home, family, and 
so on—which helps them become 

comfortable with one another. “I 
draw on those [sharings] during the 
semester” and create some lessons 
around them, he notes.

Students discuss their plans for 
their future careers, which not only 
gets them acquainted, but also helps 
them develop a passion for what they 
choose to study. Having this passion is 
recommended “on my infographic [for 
students, titled] Ten Commandments 
for Succeeding at CMU and Beyond,” 
he relates.

When it comes to peer feedback 
during presentations, Francek en-
courages “the sandwich method: 
stating one good point [about the 
presentation], one thing that could 
be improved, and one positive high-
light.” He tells students, “If  you begin 
with the negative, the presenter gets 
defensive.” 

On the other hand, to prevent stu-
dents from overrating their peers, he 
always gives them a rubric. “Unless we 

give them rubrics, they’ll assign higher 
grades to [one another],” he points out.

Francek says one of  his “house 
rules” for his classes is “give more 
than you get. In a discussion, if  you 
see someone is being left out, draw 
them into the conversation, and let 
them share their thoughts. If  someone 
is struggling in your group, help them. 
See that everyone has no holes in their 
notes, and offer your notes to them. 
Help everyone succeed.”

These actions are useful for when 
he has students first take an exam 
individually, then retake it as a group. 
“I’ve never seen a more engaged 
group! They are totally into it,” he 
declares. “Everyone has to share what 
they know, and they learn from one 
another, not just from the teacher on 
the stage. It gets them to engage in 
debate, and no one wants to fail their 
group by not filling in every answer. 
Everybody’s grades improve after re-
taking the exam as a group.”

He adds, “In my courses, peer eval-
uation is just 5% of  the grade, but it 
hopefully modifies students’ behavior 
[during class].” 

That modification will be important 
after graduation. Francek directs stu-
dents to a document on the National 
Association of  Colleges and Employ-
ers website called The Key Attributes 
Employers Seek on Students’ Resumes 
(https://goo.gl/yWWUce). High on the 
list of  attributes are problem-solving 
skills, ability to work in a team, com-
munication skills, and leadership. “The 
[college] major is not first and fore-
most [with employers]. The soft skills 
often get people hired,” he emphasizes 
to students. 

“I [have students read this] to give 
them buy-in: An effective team gives 
and receives feedback in a nonthreat-
ening way, using tactful criticism 
and treating people as humans, not 
robots,” he explains.
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National Earth Science Teachers Association  

2018 Atlanta NSTA Conference 
We have a number of exciting sessions! To find our sessions, enter 
NESTA as the keyword when searching events online at NSTA’s 
session browser for the conference. On Friday, March 16 and 
Saturday, March 17, we have a series of sessions all in B103 of the 
Geogia World Congress Convention Center. Don’t miss out on 
our Share-a-Thons and the events below! 

Friday, March 16 
Ø 2:00 – 3:00 pm AGU-NESTA Sponsored Lecture 

Chasing Coral Bleaching: A Present 
and Growing Ecological Disaster. 
Speaker: Dr. C. Mark Eakin. Coral reefs 
are amazingly beautiful and complex 
ecosystems that support at least a quarter 
of all marine species.  However, as ocean

Saturday, March 17 
Ø 5:00 – 6:00 pm NESTA’s exciting Rock, Mineral, and Fossil 

temperatures rise, corals have been expelling the algae 
that give them their color and their food, causing them to 

die around the world at a record rate. This talk describes 
this growing problem and its haunting future while 
attempting to leave you hopeful that we still can save coral 
reefs before they are all gone. 
Location: Sidney Marcus Auditorium, Georgia World 
Congress Convention Center

Raffel! 
Location: B103, Georgia World Congress Convention 
Center

Saturday, March 17 
Ø    6:30 – 8:00 pm Friends of Earth Science Reception

Location: International Ballroom F, Omni Atlanta at 
CNN Center 

Visit NESTA at nestanet.org

Modeling Good Feedback
When Paulette Cinotti’s sixth graders 
at Ridgewood Avenue School in Glen 
Ridge, New Jersey, f irst enter her 
science classroom, “this is their first 
full-time science class in our district 
because elementary students don’t 
have science every day,” she notes. “I 
have to give them the language to use 
in peer feedback, what to say to have 
a reflective, helpful conversation with 
others using scientific terminology. [I 
tell them,] ‘Be constructive, not de-
structive.’ They have to think scientifi-
cally; they’re now sixth-grade scientists 
when they come through the door.”

At the beginning of  the school year, 
“they learn about lab safety and the 
equipment, what the labs and experi-
ments are all about, putting names to 
it. Sometimes they create their own 
procedures,” she relates. Her students 
get practice in feedback when they col-
laborate on projects in groups of  two 
to four, “then there’s a peer evaluation 
form for them to complete that requires 

them to reflect on what they’ve done, 
by themselves and with their partners.”

Having a reflective discussion helps 
them “learn good social skills. This is 
important because they’re into tech-
nology so much that they forget about 
face-to-face communication,” Cinotti 
contends. “The teacher knows who 
can work with whom. I mix the stu-
dents heterogeneously” so everyone 
can practice and learn, she explains.

But the “tech part can be good, too,” 
Cinotti points out. Google Docs allow 
students “to share as they work on 
them,” and Google Slides can include 
student feedback, she observes, adding, 
“I can give [real-time] feedback on their 
Google Docs because I can see what 
they’re typing.” Skype a Scientist (see 
www.skypeascientist.com) allows stu-
dents to communicate with a scientist. 
Pear Deck (www.peardeck.com) allows 
teachers to create interactive lessons 
and assessments. And Flipgrid enables 
students and teachers to have video 
conversations (https://flipgrid.com).  

These tools, says Cinotti, “help 
students learn to ask the right ques-
tions, how to improve and [determine] 
what to change…The more they can 
talk with [one another] about what 
they’re doing and their goals, they get 
stronger in constructive feedback, and 
they engage more.”

Ana Appel, associate director of  
K–8 science at Ascend Public Charter 
Schools in Brooklyn, New York, says 
students and teachers there use GLOW 
(areas of  strength) and GROW (ways 
to improve) feedback, with all dis-
cussions aligned to the rubric for the 
lesson or activity. Even the kindergar-
teners “can mention the rubric; they 
know what it is,” she observes. 

Some teachers use interactive mod-
eling, a technique from Responsive 
Classroom (https://goo.gl/PqWjXk) “to 
help provide feedback. Teachers ask 
the students what they noticed about 
the teacher’s feedback, then have the 
students offer feedback to one anoth-
er,” Appel explains. Starting in third 

grade, to teach students how to eval-
uate their scientific writing, teachers 
will “put a piece of  student work on 
the document camera, and the class 
will critique and edit it. Students then 
edit their own work,” she relates. 

At Edward W. Bok Academy in Lake 
Wales, Florida, “students learn the art 
of  asking open-ended questions with 
plenty of  possible answers. The teacher 
poses problems, rather than answers, 
and sends students on a search for [sci-
ence, technology, engineering, math] 
STEM-based solutions. [This increases] 
collaboration and collaboration-based 
activities among students and gets 
them comfortable with ongoing di-
alogue,” says David Lockett, STEM 
teacher. “By actively teaching team-
work skills, the teacher can heighten 
awareness of  team behaviors and ways 
of  interacting in the class.” 

Students also “follow current events 
and related research, [which they] 
draw upon to comment on others’ 
work,” Lockett relates. l
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N S T A  P R E S S :   Beyond the Egg Drop: Infusing Engineering Into High School Physics

Editor’s Note  

NSTA Press publishes high-quality re-
sources for science educators. This series 
features just a few of  the books recently 
released. The following excerpt is from 
Beyond the Egg Drop: Infusing En-
gineering Into High School Physics, 
by Arthur Eisenkraft and Shu-Yee Chen 
Freake, edited for publication here. To 
download a larger sample of  this chap-
ter, go to https://goo.gl/UkrGKa. 
NSTA Press publications are available 
online through the NSTA Science Store 
at www.nsta.org/store. 

Concept-Focused or Process-Focused 
Infusion Model

other extreme, we have students build-
ing projects and completing challenges 
without any reference to those four 
concepts. The design projects are the 
most popular engineering curriculum 
for grades K–12, in which the focus 
is on building something or having 
students go through the engineering 
design process (EDP) through an ac-
tivity or simulation.

In a concept-focused model, prac-
titioners will have to spend some 
time examining where it makes sense 
for each concept to be introduced 
and taught explicitly so students can 
have a solid foundation of  the four 
concepts in engineering terms. Using 
concept-based engineering can be as 
broad as asking students to perform 
material testing and failure analysis 
before launching their rockets or as 
narrow as identifying different com-
ponents of  systems (electrical system 
versus mechanical) within a working 
flashlight. The class can focus on the 
application of  these concepts in the 
context of  a design problem without 
actually having to physically make 
something. However, if  a teacher only 
focuses on teaching these concepts in 
isolated examples without engineering 
design opportunities, students will be 
shortchanged.

The process-focused (or design- 
focused) model is more common in 
the existing secondary engineering 
curriculum in circulation. This model 
involves the building projects, activi-
ties, and all of  the “design” challenges 
that give students hands-on experience 
with engineering. This model is the 
one that traditionally takes up more 
time because to practice different skills 
of  engineering, we have to build in 
these opportunities as well as repe-
tition for more exposure to different 
levels of  engineering skills. It can be 
argued that many of  the one-off  design 
challenges that are readily available 
are not truly process-focused because 
blind trial and error usually leads to 

Different strategies for infusing engi-
neering into physics classes exist. All of  
these strategies require the teacher to 
find the right balance between engi-
neering process and concept.

In classrooms, teachers strive to 
move students away from the rote 
memorization of  facts for the sake 
of  standardized tests to teach both 
science concepts and practices at the 
same time. The Next Generation Sci-
ence Standards (NGSS) and Advanced 
Placement (AP) redesign both have 
a strong emphasis on these types 
of  three-dimensional (3-D) lessons 
that goes beyond the simple content 
objectives. (See https://goo.gl/ztIO6 
for more information on AP rede-
sign.) In a similar way, engineering 
at the secondary level can also be 
concept-focused or process-focused. 
Either model can be useful in a science 
classroom, and it is important to give 
students opportunities to experience 
both or to blend them appropriately.

At one extreme, we have engineer-
ing infusion, which seeks to define, 
describe, and give examples of  the 
four core concepts of  design, analysis, 
models, and system. The goal of  Proj-
ect Infuse is to analyze and explicitly 
teach teachers about these concepts 
and definitions of  engineering. At the 

In the Enter a Room activity, students 
were asked to draw a paper design 
of how to complete a circuit when 
someone enters a room without 
a manual switch. After the class 
presentations, students were asked to 
write in their journals their reflections on 
the concepts of design, analysis, models, 
and systems that were involved in their 
design process.

random success in those projects. For 
process-focused engineering infusion 
to work, teachers need to build in 
adequate time for teaching and prac-
ticing the skills. For example, simply 
asking students to narrow down and 
define the scope of  the problems can 
be a difficult task. Making different 
prototypes, constructing scaled mod-
els, and evaluating which parts of  the 
design should be kept or redesigned 
are all important yet time-consuming 
components of  the EDP; thus pro-
cess-focused infusion can take up a lot 
of  instructional time. Although every 
design-centered project can be valu-
able, without careful consideration, 
students might come away thinking 
engineering is simply the fun challeng-
es and projects without understanding 
the key concepts and habits of  mind 
that drive the EDP. They might also 
mistakenly come to think that the holy 
grail of  understanding engineering is 
to memorize the steps of  the engi-
neering process defined by their state 
standards.

The best practice is really a mar-
riage between teaching concepts and 
process. It is unrealistic to assume that 

physics teachers will have twice the 
amount of  time with the new NGSS, 
which would allow every topic to 
begin or end with a big engineering 
project. However, it is reasonable to 
find opportunities in the curriculum 
to include one concept or one skill 
that blends well with the physics 
lesson. For example, consider the 
NGSS performance expectation HP-
PS2-2, which says, “Use mathemat-
ical representations to support the 
claim that the total momentum of  a 
system of  objects is conserved when 
there is no net force on the system.” 
An engineering-infused activity can 
teach about the importance of  anal-
ysis and skills of  analysis using only 
mathematical analysis, without hav-
ing students go through the entire 
design process to make a toilet-paper 
tube cannonball and spending three 
class periods during which students 
troubleshoot the mechanical parts of  
the contraption rather than focusing 
on the science and engineering objec-
tives. Since the existing process-based 
curriculum repertoire is much richer, 
the lessons described in detail later in 
the book will emphasize where engi-
neering concepts can be introduced 
in conjunction.

One important aspect of  engineer-
ing infusion in the science classroom 
is to think about ways to integrate en-
gineering using different mechanisms. 
A teacher can focus on the overlaps 
between science and engineering 
practices, thus designing curriculum to 
address the similarities. Alternatively, 
the teacher can focus on the differences 
between the engineering and science 
concepts (design, analysis, models, and 
systems) so students have experience 
and exposure that will enable them to 
articulate the differences between each 
component in the two fields. In each 
of  the infused lessons, there is a chart 
summarizing how engineering and 
science core concepts can be different 
or similar for the lesson addressed. l
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Stay up to date with information at
www.nsta.org/stemforum

This dynamic event brings together educators and organizations who 
are actively implementing STEM programs in their schools or districts. 

Come prepared to learn tactics that work, build your professional 
learning network, connect with e� ective outreach programs and 

partnerships, discover new resources, and build a strong curriculum.
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7 TH AN N UAL

Philadelphia, Pennsylvania
July 11–13, 2018



Apply to be the next Field Editor of the 
Journal of College Science Teaching.

Are you interested in 
shaping the next generation 
of K–12 science educators?

Responsibilities include the following:

1. Establish and support a vision for the Journal 
of College Science Teaching consistent with the 
emerging directions of the profession. 

2. Communicate with prospective authors, reviewers, 
thought-leaders, NSTA members, Advisory 
Board, College Science Teaching Committee, and 
publications staff.  

3. Oversee all aspects of the manuscript review 
process, ensuring that those submissions ultimately 
published refl ect the highest levels of professional 
communication in the fi eld. 

This is a part-time, three-year appointment, renewable 
for additional terms. Travel is required (two trips per 
year to regional and national conferences). Stipend and 
training are provided.
To apply, e-mail a concise vita (no more than two 
pages) and a letter that specifi es related experience 
and background to the Publisher, David Beacom 
(dbeacom@nsta.org), by March 15, 2018.

 For answers to frequently asked questions, visit http://
www.nsta.org/jcst/fi eldeditorfaq.aspx 

shaping the next generation 

The National Science Teachers Association is looking for 
the next Field Editor of the Journal of College Science 
Teaching (JCST).   

JCST is a peer-reviewed journal published by the National 
Science Teachers Association. Each issue includes articles, 
editorials, and columns that emphasize innovations 
in teaching and learning in the natural sciences at the 
college and university level. The journal is published 
bimonthly and reaches a wide audience of readers who are 
professionals in the fi eld of science education.

The Field Editor has ultimate responsibility for the 
journal’s content. The ideal candidate instructs in the 
natural sciences or in teacher preparation at the college 
level, is engaged in educational research, is a strong editor, 
and is dedicated to improving science education for all. 
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specified.)

March 15—The 2018 NSTA National 
Conference on Science Education 
opens today at the Georgia World Con-
gress Center in Atlanta, Georgia. The 
conference strands are Focusing on 
Evidence of  3-D Learning, Imagining 
Science as the Foundation for STEM, 
Reflecting on Access for All Students, 
and Comprehending the Role of  Lit-
eracy in Science. NSTA and Georgia 
Science Teachers Association members 
who register on-site pay $340. The 
conference runs through March 18. 
For more information or to register, 
visit www.nsta.org/atlanta.
April 1—Share your best strategies for 
applying Newton’s Third Law, con-

structing investigations into the factors 
affecting electric and magnetic forces, 
and more related to “Motion and 
Stability: Forces and Interactions” 
for the November/December 2018 
issue of  Science Scope, NSTA’s middle 
level journal, by today. General-interest 
manuscripts, commentaries, and col-
umn submissions may be submitted 
at any time. Read the call for papers 
and access submission guidelines at  
https://goo.gl/l6bNbz.
April 16—Today’s the final day to sub-
mit a proposal for the 2019 NSTA Na-
tional Conference in St. Louis (April 
11–14). To submit a proposal, visit 
www.nsta.org/conferenceproposals. l

Special Grade-Level Events at 
NSTA’s Atlanta Conference
Attending NSTA’s National Confer-
ence in Atlanta March 15–18? Don’t 
miss these special events for specific 
grade bands:

• Elementary Extravaganza, Friday, 
March 16, 8–10 a.m. at the Georgia 
World Congress Center, Exhibit 
Hall B-1. Join groups of  elementary 
professionals and gather resources 
for your classroom, including 
engaging hands-on activities, strat-
egies to excite and encourage your 
students, a preview of  the best 
trade books available, and infor-
mation about award opportunities. 
You can connect with elementary 
science organizations, share with 
colleagues, win door prizes, and 
more.

• Meet Me in the Middle Day, Fri-
day, March 16, 10:15 a.m.–4:30 p.m. 
at the Georgia World Congress 
Center, A311–314, A411/412b. 
Collect information and resources 

from national and international 
organizations, engage in hands-
on activities, network with NSTA 
Middle Level and National Middle 
Level Science Teachers Association 
leaders, review recommended 
middle level science materials 
and resources, and enjoy an after-
noon share-a-thon featuring more 
than 100 presenters. You’ll have a 
chance to win a variety of  door 
prizes!

• High School Share-a-Thon, Set 
Your Sights Higher, Saturday, March 
17, 11 a.m. to 12:30 p.m., at the 
Georgia World Congress Center, 
B101. Do you need new lessons for 
your high school classroom? If  so, 
come to this event for networking, 
great ideas, handouts, and activities. 
Enter to win door prizes! 

For more details, check the conference 
preview at https://goo.gl/6ZeGpe or 
visit www.nsta.org/atlanta. l

“ ”
Quotable

You will only fail to learn if you do not learn from 
failing. 

—Stella Adler, U.S. actress and author (1901–1992)
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Schatz Elected NSTA 
2019–2020 President
NSTA members recently elected Den-
nis Schatz, a senior advisor at the Pacific 
Science Center in Seattle, Washington, 
as the association’s 2019–2020 president. 
He will begin serving as president-elect 
in May, working with 2018–2019 Pres-
ident Christine Royce and 2017–2018 
President David Crowther. 

“I am honored to be selected as 
president-elect. NSTA plays a critical 
role in engaging our youth with sci-
ence experiences that develop a lifelong 
interest in science,” says Schatz. “I 
look forward to working with NSTA 
members and staff, plus board, council, 
and affiliate members, to make science 
learning more pervasive in our society.”

NSTA members also elected four 
division directors and six district direc-

tors to serve on the board. The division 
directors are Judy Boyle (Preschool/
Elementary), Mary Pat Coburn (Mid-
dle Level), Steven Walvig (Informal), 
and Jen Gutierrez (Professional De-
velopment). The district directors 
are Anica Miller-Rushing, District II 
Director (Maine, New Hampshire, and 
Vermont); Scott Goldthorp, District IV 
Director (New Jersey, New York, and 
Pennsylvania); Laura Casdorph, Dis-
trict VIII Director (Kentucky, Virginia, 
and West Virginia); Danae Wirth, 
District X Director (Indiana, Michigan, 
and Ohio); Wendi Laurence, District 
XIV Director (Arizona, Colorado, and 
Utah); and Richard Jones, District XVI 
Director (American Samoa, California, 
Guam, Hawaii, and Nevada). l

It can be exhausting to have to be “on” 

so much of the time. You have to know 

what’s happening with each of your 

students, give them the information and 

support they need, guide their learning, 

answer their questions. It’s hard. But 

it’s what you do, who you are. And 

remember - Carolina is always here to 

do the same for you. 

Learn more about our commitment at
www.carolina.com/withyou

You can’t just take a coff ee break
any time you feel like it.

RTWY 9_CoffeeBreak_Reports.indd   1 1/4/17   1:34 PM


