Sarah Davis
36

Language and Learning under
the Microscope

W

hen my sixth-grade students
first observe single-celled
organisms like paramecia

careening across their microscope stages,
they are often at a loss for words. Excitedly pulling on the sleeves of their class-

mates, they urge each other again and
again to "Look at this!" This is often
followed by a chorus of "that's so cool"
or the all-encompassing "awesome."
Yet when I ask students to describe what they see,
to use vivid verbs to compare the ways in which
the different organisms move, my sixth graders
struggle. Table to table,
A more robust vocabulary the answers are much
the same. Afrer looking
can enhance students' abilithrough the microscope,
ties to make more detailed students invariably answer my quesdon about
observations, to appreciate
movement by saying,
and articulate more complex "They're movin' like
crazy!"
concepts and relationships,
I think students
and to go deeper with con- fumble for movement
words in part because
tent understanding.
they are in a state of
wonder, seeing for the
first dme a miniscule world that feels a bit like
stepping into the land of Oz or into Wonka's
chocolate factory, with foreign-looking creatures
zipping all around at breakneck speed. But I also
think it's important to acknowledge that students
often grasp for words because they struggle with
the vocabulary they need (and want) to express

what they are seeing. In any subject area, teachers
have opportunities like this one to help their students develop a more "robust vocabulary" (Beck,
McKeown, & Kucan, 2002). These opportunities
are cridcally important. A more robust vocabulary can enhance students' abilides to make more
detailed observations, to appreciate and articulate more complex concepts and reladonships,
and to go deeper with content understanding.
The words students know affect what they see,
how they think, and what they understand.
Fisher and Frey (2008) write that many content area teachers "know reladvely litde about
effecdve instrucdonal pracdces for vocabulary
development" (p. 3). Teaching words through
definidons in isoladon remains a common approach, even though research strongly indicates
that this strategy doesn't lead to enduring learning. According to Beck, McKeown, and Kucan
(2002), Fisher and Frey (2008), and Marzano
(2004), students need several conditions for lasting word learning; they need to:
• encoimter and use new words in a variety of
setdngs through speech, reading, and writing;
• characterize words through linguisdc and
non-linguisdc representadons;
• understand words in reladonship to other
words;
• connect words to students' own contexts;
and
• interact with peers as they process new
words.
Though creating these condidons requires dme,
I have found that focusing on rich vocabulary
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learning has actually enhanced, rather than compromised, my ability to cover content. In this ardcle, I describe three examples of opportunities
for vocabulary learning in my middle school science classroom and the condidons that support
word acquisidon in each case. I also explain how
and why more robust vocabularies can enrich the
ways students observe, think, and vmderstand
content.

can help to equip them for sharper observadons
through their microscope eyepieces.
With descripdve language acdvated, I nodce
that students observe their slides for longer periods of dme, frequendy
asking for clarificadon With descriptive language
on movement words as
.
,
- 1 1 1
activated, I notice that
they consider what they
are actually seeing. They students observe their slides
Prime the Descriptive Pump
check the class word list, ^ ,
. , ^ .
,
, , ,
1 1 for longer periods of time,
In Gallagher's (2006) book Teaching Adolescent
then look through their
^ ^
Writers, he describes an acdvity in which students eyepieces, tben return frequently asking for clarifiwatch him saunter from one end of the room to
to the word list. I nothe other and then write one sentence describ,
,
,
cation on movement words
tice
that
the
words
are
ing what they have seen. Students' first attempts
helping students to look as they consider what they
are lackluster: "Mr. Gallagher walked across the
more closely and that
„
room." Gallagher pushes his students to be more
,
...
.
are actually seeing.
specific, to consider different variadons in how
the distinctions among
•'
'^
people walk. Eor example, people can swagger,
the words are modvatlimp, and wobble, and each of these variadons on
ing them to observe more keenly. Burke (2008)
walk captures something more precise and nudescribes a similar sharpening effect on student
anced than walk itself. These word choices force
wridng in his English classroom when he primes
Gallagher's students to carefully consider exactly
the descriptive pump by generadng verbs, nouns,
what they saw. This strategy oí priming the deand adjecdves before students put pen to paper.
scriptive pump can be used in any subject area to
Keener observadons through the microactivate and develop vocabulary and strengthen
scope have a significant impact on my teaching
student observadons.
of content. Different one-celled organisms use
In my science classroom, for example, after
different structures to move. Once students obmy students' inidal attempts to describe what
serve and describe the different ways in which
they see through their microscopes, I ask them to
one-celled organisms move, I challenge them to
think of different words that describe how macrofigure out how they move the way they do. The
animals move. Because I have a number of Engreladonship between structure and funcdon is
lish language learners and students with language
an essendal idea in science; it is easier and more
disabilides on my team, I share starting examples
meaningful to inquire into structure if students
(such as dart,flutter,twirl, spiral, paddle, and creep)
are more deeply aware of differences in funcdon.
if they are struggling. This ofren prompts stuAcdvating a more robust descripdve vocabulary
dents to add more words to the list. We model
has helped students clearly ardculate these differwhat each kind of movement looks like, creadng
ences in funcdon.
visual and tacdle representadons of each word to
Go beyond the Words in Bold
disdnguish one from the other, defining them in
In any text about single-celled organisms, stureladonship to each other. Though my students
dents will find a fair number of highly specialare new to the microscopic world of one-celled
ized,
boldfaced words, such as paramecium and
organisms, most have noticed important differheterotroph.
Though these terms are surely chalences in the way macro-organisms move; activatlenging, many of the surrounding terms in plain
ing and clarifying this background knowledge
print are difficult as well. Instead of using the
phrase get food, for example, these readings deVoicesfrom the Middle, Volume 20 Number 1, September 2012
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scribe paramecia obtaining nutrients. When reading about heterotrophs (organisms that eat other
organisms), students often get hung up on the
word consume. In many subject areas, academic
language in plain text
In many subject areas, can cause just as much
academic language in plain if not more trouble than
highly specialized words
text can cause just as much in bold (Zwiers, 2008).
if not more trouble than This problem presents
a second opportunity
highly specialized words in for developing robust
bold (Zwiers, 2008). This vocabulary: go beyond the

problem presents a second

words m bold.

Terms like consume
and
nutrients are teropportunity for developing
rific examples of what
robust vocabulary: go beyond Beck, McKeown, and
the words in bold. Kucan (2002) call "tier 2
words." They define tier
2 words as high-utility academic words that offer students more sophisticated ways of thinking
and talking about familiar ideas. In their 3-tier
model, der 1 consists of basic words that students
easily pick up through oral exchanges as young
children (such as eat). In contrast, tier 3 consists

of specialized, low-frequency words that occur in
a specific domain (such as heterotroph); these are
typically the words bolded in a text.
There are several important reasons for content area teachers to incorporate tier 2 words
into target vocabulary lists. First, these words are
frequently used to define domain-specific, specialized words (tier 3 words); if students do not
fully comprehend these high-utility words, they
will not be able to understand descriptions of
domain-specific terms, either. Also, tier 2 words
appear in a wide array of reading materials across
disciplines, especially because many of these
words have multiple, nuanced meanings. Thus,
knowledge of these terms enhances students' science content understanding and may potentially
enhance students' general reading comprehension skills as well.
In class, I focus on giving students multiple
and varied opportunities to interact with target tier 2 words. For example, students begin
by drawing pictures of words like "consiune"
and link these terms to visuals they see in the
text, through their microscopes, and on liveaction videos of microscopic organisms. In small
groups, students work with peers to articulate the

LINEAR ARRAYS AND SHADES OF MEANING
Last year, our teaching team noticed the widespread overuse of vague terms such as awesome, happy, annoy, and
beautiful. We wanted students to start using nuanced alternatives to these words to express more specih'c and mature
ideas in their speech and writing. We began by generating word variation lists for each overused term. For exampLe, the
list for annoy included irk, badger, incense, and infuriate. During our homeroom community periods, we asked students
to give examples from their lives of when they were irked, badgered, or incensed. Through peer interaction and personal
stories, students couLd see that the word variations differed in degree: a pencil tip breaking might irk a student, but a
repeated "text bomber" might incense them.
We then asked students to create a linear array with each word variation set—to put the words in order from least
severe to most severe, or from least extreme to most extreme. These gradients, which we then posted, helped students
to make careful word choices when speaking and writing. The overused words—awesome, happy, annoy, and beautiful—
were banned, and students, in their writing and speech, instead drew from a list of alternatives that they had connected to personal stories and events and had ranked by degree. (This activity was inspired by "Linear Arrays" in Words,
Words, Words: Teaching Vocabulary in Grades 4-12 by Allen [1999] and by Goodman's [2004] shades-of-meaning strategy
described in Fisher and Frey [2008]).
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reladonships among high-utility terms and spe- new terms through individualized assignments
cialized terms; we frequently use concept circles
that ask them to manipulate and compose. For
(Allen, 1999) to make these connecdons.
example, students create a concept map to orgaThe concept circle shown in Eigure 1 includes nize their word knowledge and understanding
der 3 words {heterotroph and aiitotroph) and tier 2 of one-celled life, allowing them to determine
words {synthesize and consume). Students work to- which words "belong together" and how. They
gether in groups of 2 to 4 to write sentences that
create original song lyrics about one-celled orshow how the words relate to one another. I also
ganisms using a required list of vocabulary words
ask students to identify another word that would
and their choice of musical tunes. Students also
fit into this concept circle and to then state why. answer open-ended quesdons such as the state
This challenge often yields more connections to
assessment item in Figure 2. Because of our work
words from a range of tiers, such as eat, nutrients, with domain-specific and high-udlity terms, stuand photosynthesis. Understanding words in rela- dents can successfully access the vocabulary in
donship in this way is a key element of enduring
the quesdon. Even though I do not require stuvocabulary learning. Immediate feedback is critidents to use any specific words for this assigncal here as well. I confer with each group as they
ment, I find that students often independently
are working, and the class gives furdier feedback
choose to use higher-level terms in their answers
when we share in a large discussion group.
by this point in the unit.
As my students shift from building to conAll these opportunides to work with words
solidadng word understanding (Fisher & Erey,
combine to nurture and reflect the simultaneous
2008), they have addidonal opportunities to use development of language and content under-

How do the ideas in the concept circle fit together?

if you were to add one more idea to this concept circle, what would it be and why? Be sure to write in complete
sentences.

Figure 1 . Concept circle for sixth-grade study of how unicellular organisms obtain nutrients. The circle challenges students
to make connections among tier 2 and tier 3 words.
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2006 spring Release, Seienee and Teehnology/Engineering - Grade 8
Question 37: Open-Response
Reporting Category: Life Science
Standard: 2 - Recognize that all organisms are composed of cells, and that many organisms are single-celled
(unicellular), e.g., bacteria, yeast. In these single-celled organisms, one cell must carry out all of the basic
functions of life.

The diagrams below show an Amoeba and a Chlamydomonas.
Diagram A

Diagram B
FlageUa

CellwaU

Food
vacuole

Mitochondrion
Nucleus

Nucleus

^ Chloroplast
Amoeba
0

100

Cklamydomonas

Both organisms can be seen only with a microscope. Since these are one-celled organisms, each cell
must be able to carry out all important life funcdons, such as moving from place to place and getdng
food.
a. Compare the ways these two organisms move. Be sure to include informadon from the diagrams
in your answer.
b. Compare the ways these two organisms obtain nutrients. Be sure to include information from the
diagrams in your answer.
Figure 2. Released open-response test item from the 2006 Massachusetts Comprehensive Assessment System. To answer
this question, students need to know specialized words such as "pseudopods" and "flagella" in addition to high-utility
academic terms such as "obtain nutrients."

standing. Instead of coming out of science class
with a memorized list of speciahzed terms that
students know for just a fieedng moment in time,
students emerge with a web of connected terms

that help them understand science concepts—
and hopefully other diverse contexts for highutility words—more fully.
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Make Connections with
Connectors
A third opportunity for building robust vocabulary is to focus on transitional words or
phrases—what I call connectors. These phrases
or terms—such as however, in contrast, and as a

result—show reladonships among ideas. When
my sixth-grade students read, they often miss the
meaning cues that connectors provide. When
they read the phrase in contrast, for example,
they don't necessarily understand that the author
is about to highlight a difference between two
ideas, observadons, or events. When students
miss these cues, meaning making suffers. In his
hook Building Academic Vocabulary, Zwiers (2008)

advises that connectors—what he calls "terms for
building academic sentences"—should be on any
target vocabulary list. There are opportunides,
and reasons, to explicitly teach such terms in all
subject areas.
In my classroom, our work with single-celled
organisms presents natural opportunides to focus on connectors that compare and contrast
different methods and structures of movement.
However, before students can use these connectors in the context of content, it's important to
help them understand the nature and funcdon
of connectors in the context of their own lives.
I do this early in the year by dividing students
into groups and assigning each group a connector. I then share a familiar statement, such as
"The New England Patriots lost in the playoffs."
I challenge each group to write a second related
sentence that starts with their connector term.
For example, the however group might write,
"However, the Boston Celtics are doing well
and could win the championship." The as a result
group might write, "As a result, many students
are in bad moods today." This activity is often
slow going at first as students grapple with what
their connector actually means. As they get more
practice under their belts, students start to see
clearly the different roles that various connectors
play. Working with peers on examples from their
own lives, students see that different connectors
show different reladonships between ideas.

41
When we later tackle single-celled organisms, students already have the idea that specific connectors fit specific situations. I can ask
students what connectors would best help us
compare two singlecelled organisms that These transitional phrases are
move and feed differendy. We brainstorm more than just linking words
possibilides: however, that create a smooth path for
in contrast, whereas, in
comparison. I then re-

readers. They are terms that,

quire students to use when vmderstood, can cue
these connectors in
their wridng, and I students to think, write, and
challenge them to find read more analytically.
these signal phrases
in their text reading as well. The comparadve
thought process is central to science, so focusing
explicidy on the language that is ded to this process farthers my content teaching. These transitional phrases are more than just linking words
that create a smooth path for readers. They are
terms that, when understood, can cue students to
think, write, and read more analydcally.

The Value of a Robust Vocabulary
In my science classroom, the words students
know—especially descripdve terms, high-udlity
words, and connector phrases—are just as powerful a tool for understanding as the microscopes

WORD WALLS WITH TWO TIERS
On the word wall in my room, I code words with
two colors. Orange words are terms that students
will most likely see only in science class or in
a science reading. White words are high-utility
terms that students will most likely see in other
classes and readings in addition to science. These
distinctions help students see that words have
different "lives." Some are specialists that are
typically used in very specific situations. Others
find more general use in a great variety of situations.
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they peer into. Like microscopes, words also
magnify, enhancing what and how students see
and think. Culdvating robust vocabularies in any
content area can help students observe in more
detail, express more complex concepts and reladonships, and plunge more deeply into content.
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2013 Call for CEL Award for Exemplary Leadership
Please nominate an excepdonal leader who has had an impact on the profession through one or more of the following: (1) work that has focused on excepdonal teaching and/or leadership practices (e.g., building an effecdve
department, grade level, or building team; developing curricula or processes for pracdcing English language
arts educators; or mentoring); (2) contributions to the profession through involvement at both the local and nadonal levels; (3) publicadons that have had a major impact. This award is given annually to an N C T E member
who is an outstanding English language arts educator and leader. Your award nominee submission must include a
nominadon letter, the nominee's curriculum vitae, and no more than three addidonal letters of support from various colleagues. Send by February 1, 2013, to: Wanda Porter, 47 Puukani Place, Kailua, HI 96734; wandrport®
hawaiiantel.net. (Subject: CEL Exemplary Leader).
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