Minnesota Valley National Wildlife Refuge

Winter {Jnder a
MiCroscope

In a Nutshell \3

Students will become field biologists using
mMiCroscopes t0 examine miCroscopic
CharacteristiCs Of diverse winter maCrosCopicC
orgahisms.

Grade 4-6
Ceason Winter
Location Visitor Center

Learning Objectives

After partiCipating in this activity, students will be able to:

e Successfully operate a field miCroscope.

o EXxplain that miCroscopes provide a detail View Of [iving and honh-living
things.

e (GiVe at least one example of how miCroscopiC details help scientists
identify ahd understand the hatural world.

Literature Conhnections

Hidden Worlds: [ ooking Through a SCientist's [MiCroscope by Stephen
Kramer

[Looking Through a Microscope by [inda BulloCk (1040[,)

Showflake Bentley by Jacqueline Briggs Martin (AD830L)

Pre-Activities
Students Will learh miCroscope terminology and how to properly use
field microscopes while identifying “mystery slides.” This acCtivity
Will prepare students to properly use field miCroscopes during their
refuge fieldtrip.
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On-site Activities
gtudents will collect winter flora and fauha specCimens found on
the refuge to examine uhder microscopes. (Jsing a drawing activity
with these specimens, students will Compare the CharacteristiCs
that Can be seen with only the naked eye with those apparent
under @ miCroscope.

Classroom Connection
Encourage students to Write poems Or stories that Correlate to the
drawings of their collected specimens.

Teacher Resources

Adventures with a Hand [,ens by RiChard Headstrom
Adventures with a Microscope by Richard Headstrom
Microscopes and MaghifYing [enses by Janice VanCleave
Discover Nature in Winter by Elizabeth [Lawlor

(Guide to Nature in Winter by Donald Stokes
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Winter {Jnder @ Microscope
Pre-Visit Activities

Materials

e TField Microscope diagram

o Tield miCrosCopes- at least one per Sroup Of 3 students

e Hand lenses- one per student

o “Mystery Glide” set (5 slides: butterfly antennae, paper Wasp hest
paper, butterfly wing, dragonfly wing, snake skin)

e TPhotographs that illustrate: tree bud, plant seed, pollen grain,
inseCt antennae, fish sCale ( if staff does hot waht to draw
examples in the dry erase board)

Inhtroduction

ASK students why they think biologists use miCroscopes? Most people
think the purpose Of a miCroscope is to |00k at tiny Organisms that we
Cah hot see With our own eyes. AcCtually, many field biologists use
miCroscopes to examine miCrosCopicC (tiny) CharacCteristiCs of many
MaCroscopic (large) organisms. Jsing photographs or hand drawn
illustrations give the following examples:

o Gome tree species may only be identified by CharacCteristiCs hot
seen by the naked eye. What distinguishes one tree from ahother
might be the humber Of sCales Covering a tree’s bud Or fine hairs on
the underside Of a leaf.

o A field biologist may heed to |00k at the shape Of a plant’s seed or
graih Of pollen to make g CorrecCt identifiCation.

e The shape Of anh inseCt’s antennae may be the key feature to
identify the species.

e TO correctly identify the age Of a fish, biologists count growth
rings found on a sCale.

Field Microscopes vs. [Lab Microscopes

Generally, a field miCroscope is |ess powerful (provides less maghification)
thah most lab microscopes, they do hot have multiple lenses, and only
heed a source Of hatural light. Field miCrosCopes are often designed to
collect light using a prism (like the ones the students will be using).
Generally, field miCroscopes are smaller and easier to trahsport; which is
helpful to quicKly identify species “in the field.”
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Using the Field Prism Microscope diagram, review the parts of the
miCroscope anhd how to use them. Demonstrate the proper way to hold it
(by the arm), t0 secure a glass slide to the stage plate (using the metal
Clips), ahd to position and tilt the miCroscope (SO that the prism Catches
the most light).

Now demonstrate how to focus by gent/y moving the miCrosCope focus
tube up (away from the slide) or down (Closer toward the slide) until the
specimen is in view. When the specCimen is in View, bring it into Clear
focus with gentle, smaller adjustments closer or farther from the slide.
ASK students to avoid touching the Vviewing lens at the top Of the eye
piece and be Careful hot to pull the entire cylinder, Or the eye piece out
Of the miCroscope.

Field Prism Microscope

Page 2 of 13
2014



Minnesota Valley National Wildlife Refuge

Identifying Mystery Slides

Divide students into teams Of 3 Or |ess. (zive each team a miCroscope ahd
set of mystery slides. EaCh member of the team should practice plaCing a
slide to the miCroscope stage using the metal Clips and then bringing the
specimen into View. IAhen every member Of each team has had a Chance
t0 (00K at each slide, ask them to write down their best guess for the
identity Of each specimen. After the Class has had a Chance to View all 5
mystery slides, review ahd Compare their guesses to the CorreCt ghswers.

1. Butterfly Antennae
The Clubbed, sCaled end is CharacCteristiC Of butterfly feathery. Moth antenhae
are usually feathery. There are no hairs like this seen on the grasshopper leg.

2. Paper Wasp Nest
The wasp’s paper show rings of darker and lighter gray from the
bark they chewed oh anhd spit out to make their hest.

3. Butterfly Wing
To the naked eye, the wihg appears covered in g powdery dust; but under a
miCroscope, this dust is Clearly overlapping scales.

4. Dragonfly Wing
Clear sCales cover the wing of the dragonfly.

5. Shake SKin
Transparent, these sCales proteCt the shake from injury as it moves across the

ground. Diamond shaped scales are found onh top the shake. Rectanhgular belly
SCales also inCrease traCtion SO the Shake Cah move aCross the ground.

[Alrag-( JE

Discuss with students that during their field trip to the natiohal wildlife
refuge, they Will be collecting items in hature and bringing them bacCk into
the Classroom to View through miCroscopes. Remind students to wear
warm winter clothes (jackets, boots, Show pants, gloves, hats) as there
will be outside activities. The field trip will be oh showshoes if there is
enough show.
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Winter {Jnder @ Microscope
On-site Activities

Materials

e Tield Microscopes- one per student pair

o Gtudent Journhal Page - one per student

e Hand lens- one per student

e (Collecting kits — one per student team: zZiploC bag containing a
collecting list, tweezers, and petri dish

e (Colored pencils- at least ohe paCkage per student team

e (Compound miCroscopes- ¢

o Set Of labeled compound microscope slides (salt, pollen, mouth
smear, paramecium)

Ihtroduction

Inside Visitor Cenhter (30 minutes)

Welcome students to Minnhesota Valley National Wildlife Refuge. Before
heading into the Classroom, ask the teacher to pair students for this
activity. AsK students to sit with their parther in the refuge Classroom.

Briefly review with students the proper way to hold and adjust field
miCroscopes. Then pass out onhe collection Kit per team: a Petri dish for
specCimens, the collection list (a tree bud, seed or seed holder,
moss/lichen, bark, and at least one item Of their Cchoice) and tweezers.
TRemind students to ColleCt only enough to |00k gt uhder a miCroscope.
Emphasize to students t0 be gentle with the plants they are colleCting
from; despite winter, many of the plants are still ALIVE.

Specimen Collecting

On refuge, (40 minutes without showshoes, 60 minutes with showshoes)

If students have hot used snhowshoes in the past and Will be using them
during their collection, briefly introduce showshoeing concepts including
the parts of a showshoe, how they make walking in show easier, and how
t0 properly wear them. Show students how to strap on the snowshoes.
Lead them outside ahd demonstrate how to properly stahd, walk, and
turn. Provide students time to pracCtice to get comfortable using the
showshoes.
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Provide students with at |east 30 mihutes to explore ahd collect
specimens. They will heed about 30 mihutes in the Classroom to View
their speCimens and complete their jourhal page.

Cpecimen Viewing

Back in the Classroom provide teams about 30 mihutes to |00k at and
observe, under the miCroscope, the specimens they collected. Suggest to
students to use the top Of the Petri dish as the slide base under the
miCroscope (they Will not be able to use the stage Clips). With tweezers
from the Kit, students should transfer one specCimen at a time onto the
lid. Remind students the specimens they collected are not flat. [,ooking
through a miCroscope at a 3-dimensional object Cah be tricky. EXplain to
students they Will only be able to focus in Clearly oh onhe part of the
specimen at a time. Reassure students that if parts of the specimens
appear blurred, while other parts appear Clear, they are doing it
correctly. By adjusting the focus slightly they Can examine different
sections of the specimen.

Pass out sheets the student journhal pages ahd colored pencils for
students to draw ah eye image ahd a mMiCrosCope image Of at |east one
specCimen they collected and viewed. Ask students to compare and
contrast the differences they observe through the two views using their
art sKills.

AS incentive to do their best work on their drawing worksheet, provide
students with the opportunity to use even more detailed microscopes. In
d Separate space set up four compound miCroscopes, each with one slide
specCimen for Viewing. Rotate eight students, two at each miCroscope,
through in 7-20 minute intervals. A staff or volunteer should begin each
rotation with the directions below to ensure students use the
miCroscopes properly.
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How to Properly (Jse a Compound [MiCroscope

1. Begin by turning the base light on. The switCh is loCated on the
back of the base. ASK students to figure out how to turh on the
upper light (press the switCh to the right indiCated by a double line)
and then the lower or underside light (press the switCh to the |eft
indiCated by a single line).

2. Demonstrate how to Chanhge the maghification lenses. Remind
students to hold the microscope firtly by the arm. Note the
different colored rings on each lens. A red ring indicates X
maghification, a green ring indiCates 10X maghifiCation and a blue
ring indicates 40X maghification. ASK students to always Start with
the lowest maghifiCation (in this Case red) with each slide sample.

3‘Stage Compound eyepiece

Microscope 14—

Coarse adjustment

Body Tube

Fine adjustment ) X
Revolving nosepiece

Arm Low power objective

Stage Clips High power objective

\ ﬁ'—!__f’
Stage

—_— "'\
Inclination joint
Diaphragm
N []

Base Mirror or light source
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3. Encourage students to keep both eyes opeh while viewing the slide
tO aVvoid eye strain. They should focus slowly, using the focusing
Khobs |oCated on both sides of the arm, to avoid feeling dizzy.
When the sample is ih sharp Ffocus, then they Cah switCh to the
hext higher magnification. When they do this they will have to
make another slight focusing adjustment. They Can repeat this
process if every time they move between maghifiCations.

¢. Before students leave, ask that they returh the miCroscopes to the
X magnification (the red ring).

Wrap-Up Mahagement Conhnhection

Inside the Classroom, (30 minutes)

TReview the question: Why do biologists use microscopes? Most people
think the purpose of a miCroscope is to |00k at tiny Organhisms that we
Cahnot see With our own eyes. Actually, many field biologists use
mMiCroscopes t0 examine miCroSCopicC (tiny) CharaCteristiCs Of many
mMaCrosCopicC (large) organisms for identification and research.

ASK students to compare the field miCroscope with the compound
miCroscope. Make a list comparing the two. Which did they think was
easier to use? Which would be easier to take into the field? When might
a biologist heed to make a quUICK identification in the field? When might a
biologist prefer to bring a sample baCk for an even closer |00K?
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Winter (Jnder a Microscope
TRainy Day Hike Alternatives

Materials

e Tield [MiCroscopes- at |east onhe per student pair

e Student Jourhal Page - one per student

e Petri dish — one per team

e Tweezers —onhe per team

e (Colored pencCils- at least one paCkage per team

e 4 Compound miCroscopes

e Get Of labeled compound microscope slides (salt, pollen, mouth
smear, paramecium)

e Variety of “mystery” speCimens pre-Collected and sorted into team
sets

Inhtroduction

Inside Visitor Center (20 minutes)

Welcome students to Minhesota Valley National Wildlife Refuge. Before
heading into the Classroom, ask the teacher to pair students for this
activity. AsK students to sit with their parther in the refuge Classroom.

Briefly review with students the proper way to hold and adjust field
miCroscopes.

Pass out the tweezers, colored pencils, a petri dish, and speCimen set to
each team. Emphasize to students to be gentle with the specimens so
they remain in good condition for other Classes.

Ihstruct students to use the top of the petri dish as the slide base under
the miCcroscope (they will hot be able to use the stage Clips). Trahsfer ohe
specCimen at a time onto the lid with the tweezers.

TRemind students that these specCimens are hot flat. [Looking through a
miCroscope at a 3-dimensional object Can be triCky. EXplain to students
they will onhly be able to focus inh Clearly on one part Of the speCimen at a
time. Reassure students that if parts Of the specCimens appear blurred,
while other parts appear Clear, they are using the miCroscope Correctly.
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BY adjusting the focus slightly they Cah examine different sections of the
specimen.

Drawing Specimens

On refuge, (30 minutes or more)

Pass out a student jourhal page to each student. InstrucCt them to first
draw anh eye image and then a miCroscope image Of each specCimen. Ask
students to compare ahd contrast the differences they observe through
the two Views using their art sKills and Write down a set of
CharacCteristiCs they Can see for each specCimen. What do they think the
specimen is?

As incentive to do their best work, and complete as many drawings as
time allows, provide students with the opportunity to use even more
detailed miCroscopes. In a Separate SpacCe set up four compound
miCroscopes, each with one labeled slide speCimen for Viewing. Rotate
eight (tWo at eaCch miCroscope) students through in 7-10 minute intervals.
A\ Staff or volunteer should begin each rotation with the directions
below to ensure students use the miCroscopes properly.

How to Properly (Jse a Compound MiCroscope

1. Begin by turning the base light on. The switCh is loCated on the
back of the base. ASK students to figure out how to turh oh the
upper light (press the switCh to the right indiCated by a double line)
and then the [ower or underside light (press the switCh to the |eft
indicated by a single line).

2. Demonstrate how to Chanhge the maghifiCation |enses. Remind
students to hold the miCroscope firily by the arm. Note the
different colored rings on each lens. A red ring indicates ¢X
maghification, a green ring indiCates 10X magnifiCationh and a blue
ring indicates 40X maghification. AsSk students tO always Start with
the lowest maghification (ih this Case red) with each slide sample.

3. Enhcourage students to keep both eyes open while Viewing the slide
O gVvoid eye Strain. They should focus slowly, using the focusing
Khobs |oCated on both sides of the arm, to0 avoid feeling dizzy.
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When the sample is ih Sharp Ffocus, then they Cah switCh to the
hext higher magnification. When they do this they will have to
make another slight focusing adjustment. They Cah repeat this
process if every time they move between maghifications.

4. PBefore students leave, ask that they return the miCroscopes to the
X magnification (the red ring).

Wrap-Up Mahagement Conhnhection

Inside the Classroom, (30 minutes)

Have each student team share what they discovered about each
specimen. What do they think they were |00king at? After all teams have
made their guesses, reveal the true identity of eaCch specCimen.

Why do biologists use miCroscopes? Most people think the purpose of a
mMiCroscope is to |0OK at tiny orgahisms that we Cannhot see with our own
eyes. Actually, many field biologists use miCroscopes to examine
MiCrosCopicC (tiny) CharacCteristiCs of many maCrosCopicC (large) orgahisms
for identification and research. What were some of the miCroscopic
CharacteristiCs the students discovered that they would have missed
using only their eyes to examine the specimens?

ASK students to compare the field miCroscope with the compound
microscope. Make a list comparing the two. Which did they think was
easier to use? Which would be easier to take in the field? When might a
biologist choose to make a quiCk identification? TAThen might a biologist
prefer to bring a Sample baCk for closer inspection instead?
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SpecCimen Collecting List

1. Leaf bud

2. Seed or seed holder

3. Moss/Lichen

4. Bark

5. At |east one item Of their choice

SpecCimen Collecting List

1. Leaf bud

2. Seed or seed holder

3. Moss/Lichen

4. Bark

5. At |east one item Of their choice

SpecCimen Collecting List

1. Leaf bud

2. Seed or seed holder

3. Moss/Lichen

4. Bark

5. At |east one item Of their choice
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Microscope VocCabulary

arm - this attaches the eyepiece and body fube to the base.
base - this supports the microscope.
body tube - the tube that supports the eyepiece.

coarse focus adjustment - a knob that makes large adjustments to the
focus.

diaphragm - an adjustable opening under the stage, allowing different
amounts of light onto the stage.

eyepiece - where you place your eye.

fine focus adjustment - a knob that makes small adjustments to the
focus (it is often smaller than the coarse focus knob).

high-power objective - a large lens with high magnifying power.

inclination joint - an adjustable joint that lets the arm tilt at various
angles.

low-power objective - a small lens with low magnifying power.
mirror (or light source) - this directs light upwards onto the slide.

revolving nosepiece - the rotating device that holds the objectives
(lenses).

stage - the platform on which a slide is placed.

stage clips - metal clips that hold a slide securely onto the stage.
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KEY

Label the parts of the compound microscope

Eyepiece
14
Coarse adjustment knob
Body tube
4
Fine adjustment knob Revolving nosepiece

0
Arm Low power objective
a

Stage Clips High power objective

RSN

Inclination joint — "‘H
Diaphragm

: ]
Base q Mirror light source
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