
“In the Loupe”

n PROGRAM OVERVIEW 
This program was developed to get 

students excited and actively involved 
in observing nature “up close and 
personal”. The title, “In the Loupe”, 
refers to the loupes which are used to 
closely observe the smaller elements 
of nature. They focus the students’ 
attention on the details. 

Our school had a need for this 
program because our students have 
limited opportunities outside of school to 
have meaningful interactions with nature 
/life science. Many of our students 
spend their afternoons inside watching 
television or playing video games. 
They have a limited knowledge of 
basic science and little experience with 
the tools used in science. We have a 
working Science Lab at our school, and 
students are excited when they get to 
go, but that is only once a month. This 
project got them active and gave them 
lots of experiences to draw on later. 

The students will gain a better 
understanding of the Nature of Science, 
be introduced to the benchmarks of Big 
Idea 6 (Earth’s Structure), patterns in 
nature, properties of matter, and some 
ways in which living things are both 
similar and different based on their 
observable structure. 

The skills taught include focused 
observation, comparing and contrasting, 
verbalizing orally and in writing detailed 
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descriptions,analyzing, use of the 
science tools provided, and producing 
a powerpoint. Students will learn 
about tree structure by looking at tree 
rounds using hand lenses and loupes 
to observe the variations. Students will 
take walking trips around the school 
campus observing trees and noting 
similarities and differences. 

Students will also learn to determine 
the ages of trees, growth patterns, and 
the possible effect of weather conditions 
on tree growth. Students will study a 
variety of bird feathers, using loupes, 
hand lenses, and microscopes. They 
will note the similarities and differences, 
and apply their observations to birds 
that are observed in various parts of 
our rural campus. Students will be 
given opportunities to collect samples 
of “nature” (living and nonliving) on our 
walks. These samples will be used with 
our various science tools to view their 
structures. 

The emphasis with all these activities 
is for students to closely observe these 
samples of nature, and to focus on the 
details. Groups of students will select 
or be assigned one of the activity topics 
to create a powerpoint presentation. 
This program was implemented with 
the entire second grade, but could be 
adapted to address the standards at 
any grade level.  

n OVERALL VALUE 
This project builds on the inquisitive 

sponge-like minds of young students to 
enhance their understanding of science 
and the important role it plays in our 
lives. Students are given the opportunity 
to focus their whole attention on the 
“close up” view of things without all the 
distractions around them, and to apply 
what they see to the larger whole. Basic 
science skills that are embedded in 
this program are observation, analysis, 
comparing/contrasting, describing 
accurately, and communicating. These 
skills are also important in other subject 
areas, although they are applied 
differently.

During the program implementation, 
students were excited and totally 
engaged. They improved their ability 
to observe and describe. They couldn’t 
wait to go outside and collect samples.  
Students began to understand that 
differences with outside conditions might 
affect what they would find. The quality 
of student discussion improved. The 
improvement of student performance on 
the Pre-Post Test was very positive.  76 
students were tested. On the posttest, all 
students improved, 57 students scores 
increased by 60% or more. All 20 of 
the lowest performing students’ scores 
increased by 40% or more.



“In the Loupe”

n LESSON PLAN TITLES
• “Tree Ring Discoveries”
• “Birds of a Feather”
• “Bringing the Outdoors In”

n MATERIALS 
See individual lesson plans.  

n ABOUT THE DEVELOPER 
Cathy Mack is the daughter of a 

Foreign Service father, and has lived 
in Morocco, Washington D. C., France, 
Guinea (West Africa), and Belgium, 
where she graduated from Brussels 
American High School. She earned 
a Bachelor of Science Degree from 
Swarthmore College in 1977, and moved 
to Tallahassee where she worked toward 
certification through a Master’s program 
at FSU. 

She taught in Leon County before 
moving to Polk County in 1985. She 
taught at Kathleen Elementary for 
19 years and has been at Boswell 
Elementary for 15 years. She earned 
National Board Certification in 2003 
and was a District Teacher of the Year 
Finalist in 2011. 

Cathy is passionate about teaching, 
and has incorporated her overseas 
background and love of History, 
Literature, and Science into hands on 
learning experiences for her 2nd grade 
students. 

She has been awarded numerous 
grants including Eisenhower grants, a 
Service Learning grant, several T2T 
Adaptor Grants and a S2S Developer 
Grant. She enjoys working in the 
school’s Butterfly Garden and Science 
Lab which she helped establish.
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n SUBJECTS COVERED 
Science, Math, Reading, and Writing

n GRADES
Second

n OBJECTIVES 
Students will… 

… use loupes and hand lenses to 
closely observe the rings in tree 
rounds. 

… learn what the rings are and what 
information they provide about 
the tree.

… measure the width of the rings 
and compare/contrast the rings 
in a number of rounds. 

… discuss their f indings with 
o t he r s  i n  t he  c l as s  and 
develop conclusions about the 
significance of the rings.

n MATERIALS 
• (1) loupe per student
• (1) hand lens per student
• class set of tree rounds
• metric rulers
• mater ials/tools to measure 

circumference (based on student 
ideas): Could include: bendable 
rulers, tape measure, string

• Information sheet/pair or group-
included following the last lesson, 
and available with the kit from 
Acorn Naturalists

• Observation Cards to complete 
(1 or 2 pages per student)-also 
included here and available with 
the kit from Acorn Naturalists

n STANDARDS 
 FSS / NGSSS
Florida StandardS: 
 (Language Arts and Math)
MAFS.2.MD.1.1  
 Measure the length of an object to 

the nearest inch, foot, centimeter, 
or meter by selecting and using 
appropriate tools such as rulers, 
yardst icks, meter st icks, and 
measuring tapes.

 LAFS.2.RF.4.4   
 Read with sufficient accuracy and 

fluency to support comprehension.
 a.  Read on-level text with purpose 

and understanding.
 LAFS.2.RI.2.4    
 Determine the meaning of words 

and phrases in a text relevant to a 
grade 2 topic or subject area.

 LAFS.2.RI.3.7    
 Explain how specific images (eg. a 

diagram showing how a machine 
works) contribute to and clarify a text.

 LAFS.W.2.6
  With guidance and support from 

adults, use a variety of digital tools 
to produce and publish writing, 
including in collaboration with peers. 
(will be at the conclusion of the 
project)

LAFS.2.SL.1.1
 Participate in collaborative con-

versation with diverse partners 
about grade 2 topics and texts with 
peers and adults in small and larger 
groups.
a. Follow agreed-upon rules for 

discussions (e.g., gaining the 
floor in respectful ways, listening 
to others with care, speaking one 
at a time about the topics and 
texts under discussion).

b. Build on others’ talk in conversa-
tions by linking their comments to 
the remarks of others.

“In the Loupe” Catherine Mack
lesson Plan no 1: tree ring discoveries
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SunShine State StandardS: 
(Science)

SC.2.N.1.1    
 Raise questions about the natural 

world, investigate them in teams 
through free explorat ion and 
systematic observations, and 
generate appropriate explanations 
based on those explorations.

SC.2.N.1.2    
 Compare the observations made 

by different groups using the same 
tools.

n VOCABULARY 
• loupe
• tree round
• heartwood, sapwood, cambium, 

inner bark, outer bark, early 
wood, late wood, softwood, 
hardwood, pith 

• annual

n DIRECTIONS 
Students use loupes and hand 

lenses to observe 2-3 tree rounds. 
Collaborative partners will discuss their 
observations, and brainstorm what they 
think the rings mean and why there is so 
much variation in the tree rounds. 

Nex t ,  par tners wi l l  read the 
handout with the activity directions and 
information. They will choose two tree 
rounds to draw and label according to the 
diagram provided in the handout. Using 
the loupes and hand lenses, students 
will closely observe 2-4 tree rounds. 
Using rulers, students will measure the 
width of the rings. They will complete the 
Observation Cards for each round with 
as much detail as possible, including 
the texture differences (indicating hard 
or soft wood). 



“In the Loupe” Catherine Mack
lesson Plan no 1: tree ring discoveries (cont.)
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The diameter and circumference 
of each round can also be measured 
with that data added to the Observation 
Card. (Students will problem-solve 
to determine how to measure the 
circumference). Partners will discuss 
their findings and determine the ages of 
the trees and how many favorable and 
unfavorable growing seasons their trees 
may have experienced. 

Finally, each group will display 
their rounds and their Observation 
Cards. The class will do a Gallery walk 
and discuss the general findings. As a 
culmination, the class will do a campus 
tree walk to identify the trees on our 
grounds. Students will examine the 
bark and note which trees have visible 
sap, the condition of the trunks, and 
which trees are most likely hard woods 
or soft woods. 

n ACCOMMODATIONS
ELL students with limited English 

will work with their partners to record 
observations. Those students and 
ESE students who have dif f iculty 
with completing tasks in writing  may 
complete fewer Observation Cards, and 
receive additional help from partners (or 
work in groups of 3).

n EVALUATION/
ASSESSMENT 
Students will be evaluated based on 

a participation rubric and the completion 
of the Observation Cards
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n SUBJECTS COVERED 
Science, Math, Reading, and Writing

n GRADES
Second

n OBJECTIVES 
• Students will become familiar 

with a variety of feathers from 
different birds. 

• By observing the feathers 
closely, students will learn what 
the function of those feathers is 
likely to be. 

• Students wi l l  observe the 
feathers using loupes, hand 
lenses, and microscopes. 

• Students will describe their 
similarities and differences and 
the function of the different types 
of feathers based on diagrams.

n MATERIALS 
• 1 hand lens/student
• 1 microscope per group 

(optional)
• class set of peacock feathers 
• assorted feathers from a 

variety of birds (kit)
    could also add to the feather 

collection by finding feathers
• Bird identification guide if 

available
• ruler (inches/centimeters) per 

student
• Birds of a Feather Activities in 

kit from Acorn Naturalists

• Diagram of bird with different 
feathers labeled (http://www.
paulnoll.com/Oregon/Birds/
feather-flight.html)

• various feather description 
sources (http://www.irdwatching-
bliss.com)

   (https://wiki.kidzsearch.com/wiki/
Feather)

n STANDARDS 
 FSS / NGSSS
Florida StandardS: 
 (Language Arts and Math)
LAFS.2.L.3.5    
 Demonstrate an understanding of 

word relationships and nuances in 
word meanings.

LAFS.W.2.6     
 With guidance and support from 

adults, use a variety of digital tools 
to produce and publish writing, 
including in collaboration with peers. 
(Will be at the project conclusion)

LAFS.2.SL.1.1
 Par t i c ipate  in  co l labora t i ve 

conversation with diverse partners 
about grade 2 topics and texts with 
peers and adults in small and larger 
groups.
c. Follow agreed-upon rules for 

discussions (e.g., gaining the 
floor in respectful ways, listening 
to others with care, speaking one 
at a time about the topics and 
texts under discussion).

d. Build on others’ talk in conversa-
tions by linking their comments to 
the remarks of others.

MAFS.2.MD.1.1
 Measure the length of an object to 

the nearest inch, foot, centimeter, 
or meter by selecting and using 
appropriate tools such as rulers, 
yardst icks, meter st icks, and 
measuring tapes.

“In the Loupe” Catherine Mack
lesson Plan no 2: Birds of a Feather
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MAFS.2.MD.1.4
 Measure to determine how much 

longer one object is than another, 
expressing the length difference in 
terms of a standard length unit.

MAFS.2.MD.4.10
 Draw a picture graph and a bar 

graph to represent a data set with 
up to 4 categories. Solve simple put-
together, take-apart, and compare 
p rob lems us ing  in fo rmat ion 
presented in the bar graph.

MAFS.2.MD. 4.9
 Generate measurement data 

by measuring lengths of several 
objects to the nearest whole unit, or 
by making repeated measurements 
of the same object. Show the 
measurements by making a line 
plot, where the horizontal scale is 
marked off in whole-number units.

SunShine State StandardS: 
(Science)

SC.2.N.1.1
 Raise questions about the natural 

world, investigate them in teams 
through free explorat ion and 
systematic observations, and 
generate appropriate explanations 
based on those explorations.

SC.2.N.1.2
 Compare the observations made 

by different groups using the same 
tools. 

SC.2.P.8.1
 Observe and measure objects in 

terms of their properties, including 
size, shape, and color.

n VOCABULARY 
• traits
• flight feather, vaned feather, 

down, semiplume
• vane, rachis (shaf t),  barb, 

barbule,  quill



“In the Loupe” Catherine Mack
lesson Plan no 2: Birds of a Feather (cont.)
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n DIRECTIONS 
Feather discovery: Students look 

at a variety of feathers (without 
seeing name labels). With shoulder 
partners, tell what traits stand out 
initially. Then share as a group. How 
do they appear to the same? How 
are they different?

 After closer observation (still without 
name identification), students note 
the color, size, shape, texture, etc. 
of each feather. Ask students what 
they find most interesting about 
each feather. Students can guess 
what kind of bird it is from and what 
part of the body it is from.

Feather examination: Using loupes 
and hand lenses, students examine 
the feathers more closely. They 
describe the details they can see 
including color differences, the 
dif ferent parts of the feathers. 
Students place feathers under a 
microscope. They describe how 
the feathers look. What details are 
easier to see? Using a diagram, 
students identify the different parts 
of the feathers. They choose two 
feathers to draw and label. Students 
also describe how the feathers feel. 
How do down feathers feel different 
from flight feathers. How do those 
differences relate to the probable 
function of those feathers? These 
observations should be written 
down and compared with other 
students. 

Feathers and Measurement: Once 
the feathers have been identified 
by bird, they can be measured 
in centimeters (and inches), and 
ordered by size. Students can make 
a Line Plot Graph with the class 
data. Are students able to draw any 
generalizations from this?

Peacock Feathers: After observing 
peacock feathers, students can 
“play” with them: Can they balance 
them on their fingertip, on their nose. 
They can predict how long they can 
balance it. Student partners can 
time each other and use the data to 
create a class bar graph. Students 
can try tossing the feather in the air 
and catch the tip on their hand. 

Feathers and Figurative language: 
After observing and handling the 
feathers, invite students to write 
similes comparing a feather or 
part of a feather to something else. 
(example: the barbs and barbules of 
a feather are like a zipper)

imaginary Feathers: Based on what 
students have learned about real 
feathers, they will draw the feather 
of a bird that does not exist. Is it 
a flight feather, a down feather, 
or totally unique like a peacock 
feather? What colors will it be? How 
big or small will it be? How will it be 
different from other 
feathers? Students 
can write a description 
to accompany their 
drawing. 

Bird Walk: As a culmina-
tion, the class takes a 
campus walk to iden-
tify as many birds as 
possible.

n ACCOMMODATIONS
ELL students with limited English 

will work with their partners to record 
observations.  Those students and 
ESE students who have difficulty with 
completing tasks or writing may share 
their ideas orally and through pictures. 

n EVALUATION/
ASSESSMENT 
Students will be evaluated based on 

a participation rubric and the completion 
of their feather drawings, line plot, and 
data contributed to the class bar graph..
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n SUBJECTS COVERED 
Science, Math, Reading, and Writing

n GRADES
Second grade. Can be adapted to K-3.

n OBJECTIVES 
Students will… 

… closely observe many different 
examples of objects in nature. 

… take a campus walk as a class 
and students will collect a variety 
of things that they find (both living 
and nonliving). 

… use loupes,  hand lenses, 
and microscopes to make 
observations.

… prepare three quiz questions or 
riddles for their classmates to 
solve based on the descriptions 
they give.

n MATERIALS 
• 1 loupe/student                                        
• 1 hand lens/student
• 1 microscope/group (optional)
• forceps
• 1 gallon ziplock bag/student
• 1 lunch size paper bag/student
• several bug boxes/class

n VOCABULARY 
• owl pellet
• properties
• living, nonliving

n STANDARDS 
 FSS / NGSSS

Florida StandardS: 
 (Language Arts and Math)
LAFS.2.L.1.2    
 Demonstrate command of the 

conventions of standard English 
capitalization, punctuation, and 
spelling when writing.

LAFS.2.L.2.3    
 Use knowledge of writing and its 

conventions when writing, speaking, 
reading, or listening.

LAFS.2.L.3.6    
 Use words and phrases acquired 

through conversations, reading 
and being read to, and responding 
to texts, including using adjectives 
and adverbs to describe. 

LAFS.W.2.6
 With guidance and support from 

adults, use a variety of digital tools 
to produce and publish writing, 
including in collaboration with peers. 
(Will be at the conclusion of the 
project).

SunShine State StandardS: 
(Science)

SC.2.N.1.1
 Raise questions about the natural 

world, investigate them in teams 
through free explorat ion and 
systematic observations, and 
generate appropriate explanations 
based on those explorations.

SC.2.N.1.2 
 Compare the observations made 

by different groups using the same 
tools.  SC.2.P.8.1    Observe and 
measure objects in terms of their 
properties, including size, shape, 
and color.

“In the Loupe” Catherine Mack
lesson Plan no 3: Bringing the outdoors in
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n DIRECTIONS 
During a class campus walk students 

will collect a wide variety of samples to 
bring back. Student pairs will organize 
their collections into living (or once living) 
and nonliving. They will need to write 
down their criteria for determining which 
group the samples belong in. 

Students will use the loupes, hand 
lenses, and microscopes to study 
the samples, focusing on the details. 
Par tners discuss and share their 
discoveries. The samples should be 
discussed based on their properties and 
traits, and may be classified in any way 
that students can justify. 

After suf f icient time has been 
alloted for free observation, students 
select three of their samples to draw 
and describe in depth. These will be the 
basis for their quiz questions or riddles. 
Each question or riddle is written on a 
4x6 note card. The teacher will randomly 
pass them out. All the selected student 
samples should be displayed on a table 
or on trays around the room. Students 
will travel the room trying to match their 
cards to the actual objects.
owl Pellets: 
 On a day separate from the previous 

activity, student pairs will investigate 
an owl pellet. The teacher gives 
a short introduction based on the 
information that is provided in the 
owl pellet kit. Student partners 
observe and draw the owl pellet. 
Then, using forceps, they gently pick 
it apart. Inside they will find many 
small (tiny) animal bones. Using the 
loupes and hand lenses they will try 
to identify what they find based on 
the identification paper that comes 
with the kit



“In the Loupe” Catherine Mack
lesson Plan no 3: Bringing the outdoors in (cont.)
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animal tracks rubbing Plates: 
 On a walk around the campus, it is 

quite possible to see small animals 
and perhaps their tracks. Students 
will use the rubbing plates to make 
the tracks of animals that are seen 
on the school grounds. Students 
share the tracks they have made 
and discuss the similarities and 
differences.

n ACCOMMODATIONS
ELL students with limited English 

will work with their partners to record 
observations.  Those students and 
ESE students who have dif f iculty 
with completing tasks or writing may 
share their observations orally and in 
drawings.

n EVALUATION/
ASSESSMENT 
Students will be evaluated based on 

a participation rubric and the completion 
of their Quiz questions or riddles

n ADDL INFORMATION
The activity sheets are included 

after these lessons as well as a Pre-Post 
Test that can be administered. 

Although the standards are 2nd 
grade standards, the other grades 
have standards that could apply as 
well. Although only 3 lesson plans 
are included, the nature walk can be 
repeated, perhaps during different 
seasons. Students could be directed to 
bring samples from home for the class 
to work with. Every nature walk has the 
potential to yield different samples.
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AMOUNT

  
“In the Loupe” Catherine Mack

Lesson Plans Materials Budget
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Acorn Naturalists T-2705 Set of 18 Private Eye Loupes 68.95 2 137.90

  #Kit-14076 Tree Ring Discovery Kit Eastern Edition (Class Kit) 159.95 1 159.95

  #Kit-22151 Climate Change, Forest Change, and 
       Tree Ring Analysis Discovery Kit 79.95 1 79.95

Nature Watch # 134s-1 Birds of a Feather Activity Kit (100 projects) 144.00 1 144.00

  # x134z Feather Assortment Set (10 Feathers) 21.99 3 65.97

  # 400e Owl Pellets: Pack size: 25 pellets: Large Size 73.75 1 73.75

  # 400b: Owl Pellets: Pack size: 25 pellets, Standard Size 54.75 1 54.75

  # 422c Animal Tracks Rubbing Plates 10.49 1 10.49

Catherine Mack
Boswell Elementary

726.76

73.00

$799.76
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 0 1 2 Score

Participation in 
Whole Group 

Activities

Participation in 
Small Group 

Activities

Followed
Directions

Tree Round 
Observation 
Cards, Bird 

Feather Line Plot, 
Quiz Questions/

Riddles

Powerpoint and 
Presentation

Did not 
Participate

Did not 
Participate

Did not 
Participate

Off Topic

Off Topic

Partial
Participation

Partial
Participation

Followed 
Some 

Directions

Partially on 
Topic and 
Complete

Partial
on Topic

Full
Participation

Full
Participation

Followed 
Directions 

Fully

On Topic 
and all 

Components 
Complete

Completely 
on Topic with 
Many Details

Overall 
Total

Student Name _______________________________________________________________

/ 10
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