The need for highly qualified science teachers who can differentiate instruction for diverse

learnars is acute. The aiithors show how the wise Use of classroom blogs, coupled with
podcasts and vodcasts, can help teachers extend and differentiate their instruction.

BY MICHAELA W. COLOMBO AND PAUL D. COLOMBO

# HERE IS a shortage of science teachers
{in the U.S. That is a problem because
this country’s future could depend on
our expertise in science and technology.
Fortunately, while there is no magic wand
to increase the number of qualified sci-
ence teacheis, there is 2 way to extend
the instructional impact of ithe teachers
we have. And the advantage of this method is that it
uses a technology that is popular among students and
allows teachers to differentiate their instrugtion for stu-
dents with diverse needs.
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Widely available software now makes it easy for
teachers to establish class blogs. A blog is a website
that contains text, audio, and video postings on a par-
ticular subject. In addition, the popularity of such soft-
ware as i Tunes now makes it possible for students to
access high-quality instruction from class blogs long
after they leave their science classes. While all students
may not have Internet connections at home, students
can access and download blog files at the community
library or in school computer labs or media centers dur-
ing study periods, after school, and during tutorials.

SCIENCE INSTRUCTION
IN DIFFERENTIATED CLASSROOMS

When thinking about the potential of blogs to in-

crease effective instructional time, it’s worthwhile to
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first consider how science teachers provide high-quality,
differentiated science instruction for all students in
the classroom.

For example, consider Ms. Daniels, a (composite)
seventh-grade life science teacher, and three of her stu-
dents. Ms. Daniels has a master’s degree in science edu-
cation and has been teaching life science for eight years.
She stays current in her field and has participated in
teacher development projects through the National Sci-
ence Foundation. Over the past three years she has
worked to differentiate instruction for the diverse stu-
dents she teaches. Ms. Daniels teaches English-lan-
guage learners (ELL students), students with individ-
ualized education programs, and gifted and talented stu-
dents in her heterogeneous, mainstream science classes
of 20 to 24 students. She differentiates instruction to
help all students learn high-level science content and
develop the academic language skills necessary to effec-
tively communicate science concepts. She builds units
and lessons around the “enduring understandings™ that
she and her colleagues have established for seventh-grade
Jife science. She explains, “Helping students focus on
the essential questions provides context for learning and
keeps students focused. It also allows students to dem-
onstrate their level of understanding in various ways.”

Today, Ms. Daniels is teaching about mollusks. Ana,
an FLL student who has been in the U.S. for three years;
Robert, who reads at a fifth-grade level; and Taylor, who
has been identified as gifted and talented, listen as Ms.
Daniels describes the characteristics of mollusks and uses
PowerPoint slides to display detailed photos of clams
and other bivalves. Ms. Daniels speaks clearly as she
points to illustrations and related vocabulary.

The students take notes in their daily science jour-
nals. Bvery other week, Ms. Daniels holds individual
journal conferences that engage students in academic
discussions about their work. She wants students to un-
derstand that scientists do not work alone. Students
Jearn to discuss concepts using scientific terms and ex-
pressions. In these conferences, Ana uses journal notes
to practice the language of science. The conferences al-
Jow Robert to verbally express understandings he can-
not make clear in writing, And they give Taylor the
chance to discuss the links on the class blog that al-
low her to access more advanced content.

At the beginning of each school year, Ms. Daniels
conducts several lessons focusing on text structure. She
uses overheads of pages from the science text to dem-
onstrate to the students where and how they can find
key concepts, new vocabulary, and important explana-
tions. “Regardless of students’ current reading levels,
understanding text structure helps them improve their

ability to read in this content area,” she explains.

Ms. Daniels uses cooperative group work and indi-
vidual projects to assess students’ understanding. She al-
so gives tests, and she explains, “I try to prepare my stu-

dents to do well on all assignments. Tests are part of
students’ academic reality.”
Ms. Daniels discusses the benefits of this additional

support for students:

Ana is a student who will soar in science with extra sup-
port in academic English. Robert needs additional help
with basics, but he’s very engaged in science. If we can
scaffold his academic skills, he’ll be successful. Taylor is
gifted. She needs to be challenged. Most of my students
would do better with additional support. I differentiate
content and assignments, yet students need more instruc-
tional time to master concepts at their highest level of un-
derstanding. Most parents try to work with their children
at home, but often they don’t know the content or they
don’t know it in English. Once most students leave my
class, they don’t get support or enrichment in science.

BLOGGING TO EXTEND CLASS TIME

The iTunes phenomenon that has swept the U.S.
over the past several years has the potential to extend
academic instruction. Many colleges and universities
have already begun to make recorded lectures available
for students to download. With newer technologies
becoming more affordable and user-friendly, the pos-
sibilities for extending content instruction in K-12 classes
continue to increase.

Blogs expand instructional time by providing teach-
ers with a user-friendly online format to reinforce strat-
egies, introduce new topics and concepts, review impor-
tant class points, review for tests, and provide enrich-
ment. Blogs contain text, audio, and video files that
are archived on a Web page for easy student access.

The text files are similar to those found on Web dis-
cussion boards. These allow students and teachers to
engage in written, two-way communication. The audio
files, commonly referred to as podcasts (play on de-
mand), allow students to listen to a description or ex-
planation. And the video files, called vodcasts (video
on demand), allow students access to a file that com-
bines video with audio.

Ms. Daniels integrates technology into her instruc-
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operating systems of Windows XP or Mac OS X, with
2 minimum processor speed of 2 GHz and a RAM of
2 GB, are recommended.

SUPPORTING TEACHERS
IN.INTEGRATING TECHNOLOGY

While creating and maintaining a classroom blog
is not difficult, it is time-consuming, and the effort
will not be successful if it is considered as an add-on
to a full-time teaching schedule. Successful blogging
requires content-area master teachers to rethink cur-
rent teaching models and to make important decisions
regarding the effective integration of technology. Teach-
ers need time to consider how best to adapt content
and pedagogy to the online format. They also need
time to experiment and to share their work with others

in the same content areas in order to evaluate its ef-
fectiveness and to make necessary adjustments.

Teachers also need ongoing access to technology
and to professional development that meets their in-
dividual needs. Those who are technologically savvy
will benefit from experimenting with new technologies
and sharing ideas with colleagues; those without tech-
nological expertise will need more focused training and
sufficient practice time. Less-experienced teachers can re-
view existing educational blogs, develop a sense of what
works, and then gradually create their own technology-
enhanced educational materials.

USING BLOGS TO EXTEND SCIENCE EXPERTISE

There is no substitute for qualified science teachers.
Blogs, however, can help school systems expand access
to science expertise. Consider a seventh grade with eight
classes of students, eight teachers, and only one highly
qualified science teacher. Even if the qualified teacher

teaches four sections of science, the other four sections

- will be taught by teachers without science licensure.
‘This arrangement may result in little in-depth instruc-

tion'and even less enrichment. The teachers’ assessment
of student understandmg may be limited to end-of-
section check—up questions and tests supplied by the

ng technical support that allows highly qua.h-
ce teachers to create text, podcasts, and vod-
blogs, tralmng other teachers to use these
hi their students; and providing time for the
grade-level ‘teachers 1o ‘meet regularly for discussions.

These blogs will also allow students at all levels — and

their parents, tutors, and specialist teachers who scaf-

fold their learning — to benefit from the knowledge
and skills of a qualified science teacher.

We are currently collecting anecdotal information
that will help us determine the effects of science blogs
on the achievement of diverse learners in two secondary
science courses. We anticipate having preliminary find-
ings during the summer of 2007.

1. National Science Foundation, Science and Engineering Indicators 2006,
available at www.nsf.gov/statistics/seind06/c1/clh.htm.
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dria, Va.: Association for Supervision and Curriculum Development,
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3. Cris Tovani, Do I Really Have to Teach Reading? Content Comprehen-
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N.J.: Etlbaum, 2002). K
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