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A teaching method helps students

sk any educator what’s the best way to teach students and you may get a
hundred different answers.

The American Society of Radiologic Technologists writes the curriculum
for the various radiology modalities, while the Joint Review Committee on
Education in Radiologic Technology enforces that these curricula are taught

to ensure the program’s accreditation.
Although there is a standard curriculum for teaching, instructors have leeway and discre-
tion on how they impart this knowledge to the students. Some instructors may teach a course

through straight lectures, some through interactive experiences, while others may teach the
materials through distance learning.

By toem Schaffner
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With so many choices, how can teachers
select the right method to shape the minds
of the next generation? There are plenty of
choices, but one teacher is making sure that
his students learn as much as possible.

SELECTING A STAFF

Ronnie Lozano, MSRS, RT(T), is the
program chair and assistant professor for
the radiation therapy program at Texas
State University, San Marcos. His depart-
ment consists of three full-time faculty
members, all registered radiation therapists
with extensive experience.

In the beginning of the program, Lozano
planned each semester as he went along. “I
would like to say that we picked our
favorite courses and decided to teach the
curriculum that way, but that’s not what
happened,” he says. I planned each semester
as I developed the program. I scouted for
resources as the needs or opportunities to
teach presented themselves.”

In his first year with the program, Lozano
used several adjunct faculty members for
courses he could not teach himself. “I then
found the type of instructor that I really val-
ued as we became established in the central
Texas area. I hired one member specifically
to be the clinical coordinator based on her
extensive experience as a director of several
cancer centers during her career,” Lozano
says. “Another instructor was recruited
because of her experience in dosimetry.”

Currently, most of the curriculum is
taught without adjunct instructors, but they
are called on to teach the courses that the
staff does not feel qualified to handle. “I
want to provide our students with the best
learning experience possible, so it’s impor-
tant to realize our limitations and bring in
people who have mastered the material, who
are able to deliver the courses with depth and
rigor and in a manner that provides a good
learning experience,” Lozano says.

FINDING MEANING

“My favorite course to teach is radiobi-
ology,” says Lozano, who took over the
course from an adjunct instructor. “It’s an
extremely important course in our field. You
have to teach it in a way that ensures the stu-
dents find real meaning in the material.”’
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Ronnie Lozano, MSRS, RT(T)

Since radiobiology consists of scientific
theories on cells, DNA, micro-structures of
tissue and organs and radiation physics that
involve the linear energy transfer (LET) of
various types of radiation, Lozano says the
information is typically presented based on
data, numbers and graphs. “The graphs
alone have various formats,” he says. “For
instance, there are several ‘curves’ presented:
the cell survival curve, the tissue response
curve and the cellular reproduction curve.
It is really easy for the student to lose inter-
est and fail to really understand the content
delivered in a radiobiology course. It’s
important [to understand this information]
because radiobiology is the basis for what
we do in radiation therapy.”

Material associated with something
meaningful will help the learning process.
“That material will register for long-term
memory and will even stimulate a hunger
to learn more,” he says. “This is what I do
when I deliver the content for the course. It
has taken me three years to collect various

illustrations and pictures to help make the
connection between scientific terms like
‘LET’ and ‘RBE, the concept of why the
patient will get diarrhea after irradiating
the small intestine or why the patient will
lose his or her hair after a certain dose. This
is what I have a real passion for — taking
something like a chart, table or graph and
making a connection so the student associ-
ates the material with what they see in the
clinic during treatment and seeing a light
turn on in their facial expression.”

INTRODUCTIONS

On the first day of class, Lozano
describes the course to his students, passes
out the syllabus and course schedule and
then reads a few lines from a book he
found during graduate school titled Active
Learning: Creating Excitement in the
Classroom (by Charles Bonwell and James
Eison, ERIC Digests, 1991).

The reading cites a study on student reten-
tion and comprehension where a modified
lecture format included pausing during the
lecture to allow discussions among the stu-
dents to clarify information. In the study,
the students were also asked to write down
everything they could remember from the
lecture for three minutes (free recall).
Twelve days after the last lecture, the stu-
dents were given a multiple-choice test to

measure long-term retention. The differ-
ence in mean scores from a control group
and the test group was large enough to
make a difference of up to two letter grades.

“I read the main points of this section to
the class,” Lozano says, “then I ask them,
‘How would you like to improve your
grade by two grades?’” The lowest grade
Lozano has given in one of his classes in
three years was an 85; the majority of the
grades are in the 90s.

“I discuss radiobiology with the students
a year later, as seniors, during a registry
review course,” he says. “I find that the stu-
dents still retain much of the information.”

MASTERING THE EXAM

Another technique Lozano uses to help
his students better understand the curriculum
is something he calls the “mastery” exam.
According to Active Learning, one way to
increase learning is to include an immediate
mastery test of the covered material.

In their study, the book’s authors traced the
“forgetting curve.” On average, students had
immediate recall of 62 percent of the present-
ed material. Recall declined to 45 percent after
three to four days and fell to 24 percent after
eight weeks. If asked to take an exam immedi-
ately after the lecture, the students retained
almost twice as much information, both fac-
tual and conceptual, even after eight weeks.
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v got me excited,” Lozano

ké_\' words are ‘factual’ and
‘comceptual.” Radiobiology is filled with

oncepmual information that I get excited
sout. Finding a way to have students mas-
ter this was really worth a try.”

Lozano also illustrates from the book
that exams make students study, but more
importantly. the type of exam students
expect influences how they study or the
focus of their study. For instance, if study-
ing for a multiple-choice exam, the student
may not attempt to acquire a general view
of the material; rather he or she may try to
learn facts or memorize statements.

“This tells me that if T want the student
to master the conceptual material, I should
provide essay-type exams and test them
immediately after the lecture,” he says.
“What it comes down to is that I keep the
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students busy recapping and restating what
I deliver after each lecture. This is done in
varying formats. Each type of test or quiz
is weighted differently.”

THE COURSE

Lozano’s radiobiology course encom-
passes 10 chapters with each chapter taking
two class sessions to complete. “Students
expect what I call a ‘recall quiz’ at the end
of the first part of the chapter,” he says.
“This serves to make sure students are
attentive and provides me with feedback to
make sure I am coming through clearly.”

The recall quizzes also provide Lozano
with an opportunity to correct any miscon-
ceptions on a continual basis and provide
the students an incentive to attend every
class. “I recommend that the students read

Lozano with his students

the chapter ahead of class, so that my lec-
ture supports what they read or provides
clarification. I deduct points only if the
student turns in a paper that is far below the
level of content submitted by the class as a
whole or if they miss the class.”

When each chapter is completed, Lozano
administers what he calls a “chapter-end
essay exam.” The exam consists of four or five
questions that require the student to discuss,
illustrate, label and compare information
from the chapter. “T am looking for quality
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answers, so this is when I expect the student
to generate complex graphs to define certain
points related to the graph and to discuss the
associations we made in class to actual
patient results to therapy.”

At this point, Lozano might ask his stu-
dents to associate the effects of decreased
dose rate to fractionated radiation therapy.
“The students must have read the chapter by
this time and must ask for clarification during
class if they expect to do well on this exam.”

This exam is worth more than the free
recall quiz (see “Testing Patterns”), since
the students are required to prove that they
really understand the material via the essay
exam immediately after hearing the lec-
ture. “The concentration is on a specific
focus or topic,” he says. “They just had an

opportunity to seek clarification if needed.
This is much better than mixing these types
of questions with material from three sepa-
rate chapters. We focus on one thing at a time
and really strive to master it. [The students]
may see the same material again formatted
on a multiple-choice exam.”

Lozano explains to his class that any
good test taker can do well on a multiple-
choice test, but still learn only a small
amount of information. “I can make associ-
ations with words and memorize statements
and pass this type of test when I study for it
like that,” he says. “Despite that fact, I still
have a 50-question multiple-choice exam at
the end of three chapters.”

Although Lozano admits these major
exams do not show mastery of content, he

says they do cover a great amount of
material and provide an assessment of
learning of the general material, such as
definitions and relationships.

“The students really get serious after [ am
finished explaining how they will be learn-
ing radiobiology,” Lozano says. “Tt keeps
them on their toes. But after an adjustment
period of a few weeks, they get used to it. T
like to think of [this learning process] as
having them rise to my expectations. They
do well for the most part. This is how I have
blended concepts into a delivery format that
I think works quite well.”

— Tom Schaffner is the editor in chief of
RT Image. Questions and comments can be
directed to tschaffner@rt-image.com.






