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Remixing Chemistry Class

Two Colorado Teachers Make Vodcasts of Their Lectures
to Free Up Class Time for Hands-on Activities

s educators, we continually for struggling students to review a lesson,
Astrive to improve the quality and for us instructors to have high-quality

of time spent in class with our  lessons available in our absence. Now
students. As chemistry teachers, we podcasting has helped us reconfigure our
know that lectures are necessary to chemistry courses so that students still

convey content, but experiential learn-  receive direct instruction, but class time
ing is more effective at constructing is not used to deliver it. Instead, class
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and solidifying knowledge. time is now reserved exclusively g
Podcasting and vodcasting our les-  for lab activities, demonstra-
sons at first proved to be an effective tions, one-to-one assistance,
® way for absent students to catch up, and small group tutering.
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The jury is still out, but some of the
pioneers of this model, such as 11th
grade student Lauren Russ, are already
on board.

“T have watched my science grade
rise a letter grade just because of the
way the podcasts have been help-
ing me,” Russ said. “I think podcasts
should be done in all classes. T love
podcasts, and hopefully one day all
classes will have podcasts”

Turning Chemistry Class Inside Out
During the second semester of the
2006-07 school year, we decided to
make video podcasts (vodcasts) of
our chemistry lessons. We acquired
software and hardware that allowed
us to record our lessons live and make
them available for later student use.
(See “Nuts and Bolts of Podcasting”™
on page 24.)We fronted the money
ourselves and were later reimbursed
after our science department chair
saw how vodcasting could revolution-
ize our classrooms. We soon realized
that if we prerecorded our lessons, we
could completely change the para-
digm of classroom instruction.

Upon discussing the power of pod-
casting with some college students, we
received some interesting feedback.
The college students sang the praises of
podeasting because they no longer had
to attend class for a lecture. Instead,
they could listen to the content on their
own time. [his made us evaluate the
value of class time and contact time
with our high school students.

We realized that our students most
need us to be physically present
when they are doing labs, work-
ing out problems, and wrestling
with an assignment. Qur physical
presence is not necessary for the
presentation of content, so we
decided to flip the way we teach.
Material that had traditionally

Our students like being able to pause their instructor and rewind when
necessary. They can view the lessons at their leisure and can break them

up into smaller segments if needed.

been presented in an in-class lecture
could be prerecorded, and the students
could watch the vodcast at home be-
fore class. Material that had tradition-
ally been assigned as homework could
be completed in class with the benefit
of teacher assistance if needed.

We do not believe that this model
will eliminate the need for classroom
instruction. Instead, we hope that by
eliminating lectures, we can use class
time for more student-centered and
inquiry-based activities. (See Point/
Counterpoint on page 8.)

Checking Results

Over the summer of 2007, we restruc-
tured our classes to implement the

new vodcasting model. The model as-
sumes that students have watched the
vodcasted lessons prior to coming to
class. Concerned that students would
not watch them, we devised a system
that allows us to check that they have
viewed and interacted with the content.

Under the vodcasting model, we
now have an additional 50-65 min-
utes per 90-minute class period to as-
sist students with their understanding
of the content. We can now conduct
more hands-on learning activities.
(See “Class Time Before and After
Vodcasting” on page 25.)

We find ourselves actively walk-
ing around the classroom, engaging
students, checking for understand-
ing, and augmenting the content with
higher-order questioning.

Prior to implementing our vodcast-
ing model, we gave common assess-
ments in our classes. Hoping to gather
some numerical data, we agreed to
use the same tests in 2007-08 as we
did the year before, and we compared

The college students sang the praises of podcasting because
they no longer had to attend class for a lecture. Instead,
they could listen to the content on their own time.
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scores after every unit. (See “Checking
the Results” on page 25.)

In addition, we wanted to compare
the relative academic abilities of our
students before and after implement-
ing vodcasted lectures. We compared
scores on the Colorado state exams,
which cover reading, writing, math,
and science. The average results were
lower for the 2007-08 group, most
likely because we decided to lower the
math prerequisite from enrollment in
algebra II to enrollment in geometry.

The average scores of our students
on identical science tests given before
and after implementation of the model
were nearly the same. The data is pre-
liminary, but it is still encouraging to
see that the new model is at least as
effective as, if not more effective than,
traditional instruction. We are meet-
ing our goal of achieving comparable
test scores with a lower-level group of
students.

Anecdotal Evidence

Already we have noticed that our
students have a better grasp of the
content. Our students like being able
to pause their instructor and rewind
when necessary. They can view the
lessons at their leisure and can break
them up into smaller segments if need-
ed. They appreciate having individual-
ized attention from their instructor
when wrestling through a concept in
class that they don’t understand.

Russ admits that she sometimes
struggles with the content, but vod-
casting gives her an edge she didn't
have before. “I think it is the best idea
for teaching I've ever had in school. I
like being able to work at home in my
own way, at my own speed. I have al-
ways had trouble keeping up in class,
but being able to pause the teacher
and play a part over and over until
I get it has helped so much.”
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Nuts and Bolts of Podcasting
A piece of software called Snapkast
allows us to record PowerPoint slide

shows, which include live voice- Software Snapkast (PC)/

over audio and pen strokes created Snapzpro (MAC)

on a wireless tablet. The software

converts the presentation into an Taplet Device Wacom Bamboo Tablet
MP4 file that students can access

in a number of ways. Students can Mic Basic PC Mic

see the PowerPoint slides, hear our
voices, see diagrams annotated, and
see problems worked out. In addi-
tion, some interactive whiteboards
(specifically Promethean) come with
software that allows screen capture
that is converted into a (somewhat
large) movie file.

We teach in a rural area, and some files effectively. Therefore, we make
students do not have access to
high-speed Internet. Some student
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Propagation Method  Student Flash Drives

PC Basic Desktop

home computers may also not be able
to download and play the large video

vodcasts available in a number of ways:
on our Web sites, iTunes, Google Video
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via Teacher Tube, classroom comput-
ers, and DVDs. Students then watch the
vodcasts on their home PC, school PC,
iPods, video-enabled cell phones, or
home DVD players.

Students without high-speed Internet
connections are encouraged to bring in
flash drives and download the files direct-
ly from our school network. Students who
do not have flash drives are allowed to

KA

Ly

check them out from us. Those students
without computers are accommodated
with DVDs containing the podcasts. Our
district has provided us with computers
that quickly process and burn the DVDs.

Class Time Before and After Vodcasting

Before Vodcasting
~ Warm-up Activity

'Go Over Previous Night's
‘Homework
Leéture_New Content

Guided and Independent Practice

or Lab Activity

Checking the Results

Unit 5
Sem 1
Unit 6
Unit 7

Unit 8

With Vodcasting

5 min.

20 min.

30-45 min.
20-35 min.

Parents who at first were confused
and skeptical have commended us on
better use of class time. Some parents
are even watching the vodcast lessons
and learning chemistry along with
their kids.

“I have to admit I was skeptical
about the podcasts at first,” said Teri
Saxton, the mother of an 11th grade
AP chemistry student. “I had a fear
that they would reduce the amount of
direct contact with the students, and
questions about the lectures would go
unanswered. I am happy to say I was
very wrong.

Some parents lauded the innova-
tive approach. “I bet it appeals to this
electronic generation just for a ‘cool’
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factor, which is always a good angle
in education,” said Dan Heimerdinger,
the father of a 10th grade student. “It
is an introduction to a different teach-
ing technique that might hint at some
of the things they will encounter in
college. It is similar to the lecture/
recitation set-up that most kids don’t
see until college. That will give them
some advantage”

Another benefit of the new para-
digm is that we have gotten to know
our students better. Because our role
is now to rove around the classroom
and check for understanding, we can
quickly assess student progress and
make immediate modifications. We
often find ourselves bringing together
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Podcasting Lectures Catching on in K-12

Inspired by Jonathan Bergmann and Aaron Sams,
who presented about podcasting at NECC, Brian
Hatak, a chemistry teacher at Arapahoe High School
in Centennial, Colorado, decided to change the
paradigm for his classes this year. Hatak said he

had been frustrated for years by the way his class was working.

“I would ask the students to read, and they would act like they did, and
perhaps some of them did, and then | would lecture over the material the
next class day. It seemed that the students were learning that they did not
have to read, since | would be covering the exact material in class.”

Hatak decided to flip his approach. He is now creating vodcasts of lectures
and is uploading them to multiple sites, including to his blog, to TeacherTube,
and directly to his course page. He's posted his blog into an iTunes feed,
and he burns DVDs for students who have slow connections or no Internet
at home. He spends class time clarifying, guiding, and answering students’
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= Journal of Research on
Technology in Education
www.iste.org/JRTE

1 Journal of Computing

in Teacher Education questions.
www.lste.org/JCTE Some parents have been skeptical of the approach, Hatak admitted. They
i 1 think the content—not the questions—should be driving the discussion in
SUbSCI'Ibe TOdav' class. But Hatak feels he needs to help students in the areas where they

need it most. “That would be on the problem-solving and higher-level material
and not just what they could gain from the book.”

Most of Hatak’s students have been pleased with the transition. “The cast
allows the students to work at their own pace (either faster or slower) and to
revisit information when they want to,” he said. “The students seem to enjoy
being in charge of their learning.”

And Hatak has more class time to discuss “the big picture of science and
chemistry specific to the world in which they live. As cne example, we looked
at how LCD screens are made and how they function. That's something we
never had time to do before, but it is at the heart of what chemistry is

all about.”

Eleventh grader Ben Horblit is a big fan of the vodcasting approach. He told
Hatak in an e-malil: “l am personally very excited about the way you have
decided to use technology to fundamentally change the way you run your
class. The way you perceived an issue and saw how technology could be
used to effectively address it is a prime example of how the expertise of
teachers is key to effectively integrating technology into a class.”

=

—By Diana Fingal
\. h e,

small groups of students with simi-
lar problems and doing small group
teaching. With this model, the role of
the teacher has changed dramatically.
This shift has also led us to invest
more time and energy in the students
who need the most help—those who
struggle with the content. In the old lec-
ture-discussion mode of teaching, it was
often the bright kids who raised their
hands and got all of the attention. In
the vodcasting model, the students who
get the teachers’ time are those who
struggle. Our brighter students tend to
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learn the concepts taught through vod-
casting, so they are able to work more
independently than before. This allows
them to move ahead at their own pace
while we provide guidance and rein-
forcement to our lower-level students
who struggle. This is one reason we
think that our lower-level students have
been more successful this year.

Successful Models

We have had the opportunity to con-
duct numerous workshops and an
ISTE webinar in which we have trained
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Because our role is now to rove around the classroom and check

for understanding, we can quickly assess student progress and

make immediate modifications.

other teachers in the use of our voda-
casting model. In doing so, the par-
ticipants have enthusiastically adopted
and adapted the model for their spe-
cific content areas. For example, for-
eign language teachers are recording
conversations and grammar lessons
for the students to watch, and they use
class time for conversational use of the
language; a math teacher has created
tutorial lessons for specific mathemati-
cal topics; and a middle school team is
using our model to record lab instruc-
tions to gain additional class time for
the completion of the actual lab. (See
“Podcasting Lectures Catching on in
K-12" on page 26.)

Future Vision
Our vision for the future of our
model is that of guided independent
study, individualized education, and
inquiry-based science education. As a
result of the success of our model, we
have received $11,000 in grant money
to help outfit our classrooms with
new scientific data-collection devices.
Someday we hope to receive addition-
al support to equip our classrooms
with computers so students can more
efficiently work at their own pace.
Beginning this year, students watch
the podcast lecture, do their assign-
ments, conduct lab experiments, finish
projects, and take authentic and written

assessments all at their own pace. Bench-
marks are in place for students interested
in meeting minimum requirements, and
advanced topics are available for stu-
dents interested in getting ahead.

This model allows a very gifted stu-
dent to complete both chemistry and AP
chemistry in one year, and it can poten-
tially put an end to the idea that learning
is linked to seat time instead of mastery
of the content.

Resources

Bergmann’s Web page: www.wpsdk12.
org/~jbergmann

Hatals blog: http://21chatak.blogspot.
com/2008/08/good-ideas-seem-to-come-in-
sets.html

Hatak’s podcasting blog: http://hatakappodcast.
blogspot.com/

Samss Web page: www.wpsdk12.org/~asams

Snapkast: http://snapkast.com/

Web site on how to start vodcasting lessons:
www.educationalvodcasting.com.

Jonathan Bergmann teaches
science at Woodland Park

High School in Woodland Park,
Colorado. In 2002 he

was awarded the prestigious
Presidential Award for Excellence
in Science and Math Teaching.

Aaron Sams teaches science

at Woodland Park High School in
Woodland Park, Colorado. As the
recipient of various technology

— sl grants, he has had the opportu-
nity to experiment with a range
of technological teaching tools.
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Welcome to

KI2IMC.ORG

Over 2,100
carefully
selected and
annotated
resources
provide you
with the tools
you need to
create exciting,
topical lesson plans and
curriculum. Like an Instructional
Media Center in the real world,
you will find...

and Resources for
the K-12 community

» asolid foundation for
supporting standards and
assessment practices,

* classroom projects, lessons,
units, field trips, extended
studies, and international
databases in almost every
subject and across subjects,

¢ references and projects to
challenge your students,

* ideas & resources to infegrate
the new media tools,

o tips for school, family, industry,
and community partnerships,

* tools for planning. using and
managing your own
environment,

» professional development and
publishing opportunities.

The K-12 Instructional Media
Centeris chockfull of the best-of-
breed resources for designing,
implementing, and refreshing
lesson plans and curriculum.

Your One-Stop Resource
For Curriculum And
Professional Development.

Used as a professional development
resource by the Stanford School of
Education and the Exploratorium,

K12IMC.org is a non-profit resource,
maintained by Dr. Bonnie Tenenbaum.

Check it out foday!
hitp://www.k12imc.org/iste
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