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Assessment — student drawings

Brenna

Pre-assessment:

« Students most often drew multiple images of flowers or
the faceted insect eye to represent the multiple images.

« One student believed that insects could only see in
black and white, another that insects can’t see plants or
parts of the plant (i.e. the flowers), and another felt the
image would be “fuzzy.”

« Only one student recognized the size differential. Other
drawings were straightforward flowers.

« Three simply did not know and drew nothing.

Post-assessment:

. . . P Are the « 10 drawings reflected the ultra-violet photographs of
(2) Children examined basic optical illusions. horizontal lines flowers with dark centers and light outer edges.
straight or « Three students drew multiple images of the flower in
bent? the post-assessment; all three had drawn multiple

images in the pre-assessment as well.

« One of these, however, seemed to incorporate the ory
different colors of flowers in the drawing as well as the
multiple images.

Tanner

Post-Assessment

(1) Students were engaged in activities as part of an investigation to help them understand their
own hinocular vision; they pretended they were flies looking for cheese.

Al nent — | agree, | don’t know, | don’t agree
Do you see

Most students came into the experience with an
the gray . N 9 .
hosts? understanding that insect eyes aren't the same as human eyes;
9 ) we may not see things the same way, and our eyes aren’t the
same. Students had a better understanding of the differences

Skyler

(3) We turned to insect pollinators and discussed factors after the inquiry.
that might influence plant pollinators. We explored . . .
the world of ultra-violet photographs of flowers, Proportion of students that disagreed with the statements
discussing where nectar was located and how St Percentage n
insects might be able to find nectar if they could see human
with the ultra-violet portion of the color spectrum. . Insects see flowers the same way | see flowers
The statements “Insects see
flowers the same way | see Pre-test 50% 14
flowers” and “Insect eyes are just
(4) We examined pinned insect pollinators and discussed like human eyes" differed Post-test 88%* 7
what scientists did know about the structure of insect significantly between pre- and Insect eyes are just like human eyes
eyes us‘ing diagrams from tegtbooks. We focuseq the post-assessment for the inquiry Pre-test 77% 13
discussion on what and how insects might see, given classroom, and all changes moved Post-test Qavp 17
what we knew about our own eyesight and how that toward the correct answer. St-tes .
might affect how we can know about insect (or dog or - The way | see the world is the way the world
Y y insect lly is
fish) eyesight. really
Pre-test 21% 14
st e Post-test 1% Y
(5) We introduced the students to the v - Scientists know how insect eyes work
and scanning electron microscope (SEM) y rying to fig 9 3 Post-test 1206 17
photographs and challenged them to P =
explore their outdoor classroom, watch ) Z=-246,p=001
the insect pollinators, and make Z=-173,
observations about insect eyes.
Compound eye of common
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“Ithink they see quadruples.

Lauren

1 think they see in tlack and white."

Hunter

“It could see in
different color.”

“I think they see black and white.”

Pre-assessment:

« Only one student indicated multiple images (insects see
four images, to be exact), but three students suggested
insects could only see in black and white.

Assessment — student drawings \_/

Classroom 2: Mrs. S.

Pre-Assessment

Learning about
insect Eyes
through Inquiry

PLUS
a Story

Assessment — | agree, | don’t know,(l don’t agree!

The way I see the world is the way the world
really is

Pre-Assessment

Evan

Ming

“The insect's
greeneye is
green.”

Assessment — student drawings
Pre-assessment:

« The majority drew flowers that were
straightforward, but four incorporated some kind
of multiple images of the flower or insect’s eye.

« Other students were diverse in the way they
approached color vision.

« One student believed insects could see through
flowers, two argued for black and white, and two

How can they see straight
if their eyes are on the side?

Jack

Classroom 3: Mrs. D.

Learning about
Inseet

Eyes
threugh Stery Only

Assessment — | agree, | don’t know, | don’t agree
The story alone had a small effect on students’ learning.

« Students’ understanding of concepts showed no
consistent difference with the story alone.

* Mrs. D. felt she had to keep reminding students to read
the story and was not confident of her success.

Proportion of students that disagreed with the statements

A Statement Percentage n
« Two students offered a different range of colors (visible suggested that insects had only smell as a way Insects see flowers the same way | see flowers
light), and one suggested that insects could only see Only the combination of Inquiry + Story was effective for of finding flowers.
flowers (not stems). learning ideas about insect eyes and ideas related to the « Two students drew the size disparity between Pre-test 63% 19
Post-assessment: nature of the scientific process, that our brains process insects and flowers. Post-test 82% 11
« Flowers were consistently drawn with dark centers and information we see and that science is an active process. Post-assessment: Insect eyes are just like human eyes
contrasting outer petals (16 students), even though the . . Pre-test 79% 19
f : . . . « Nine students drew flowers with
plant t‘hey were given to drav‘v h?d solid ye!low TlDWEfS-. Proportion of students that disagreed with the statements large areas of dark and light Post-test 91% 1
. ;Lhe single student ‘tNhlo hzd mdtlhcat;d multiple images in Statement Percentage n Ming contrast. The way 1 see the world is the way the world
e pre-assessment also drew the flower as a ) . really is
contrasting dark center with light petals, but he added Insects see flowers the same way 1 see flowers * Three students’ drawings were Y .
the insect would “see millions of the same picher [sp].” Pre-test 25 12 une:]flfec't(ed;(;:nzfirew thehflmger Pre-test 1% 19
« One student drew the flowers as colorful for humans Post-test 1007 14 as black and white, another drew Post-test 55% u
and gray for insects. f i a straightforward flower, and the Scientists know how insect eyes work
" Insect eyes are just like human eyes third drew the flower as multiple
Pre-test 77 13 images. Pre-test 5% 9
Post-Assessment Post-test 1000 15 Post-test 9% 11

Taylor

treatments affected responses.

respect to insect eyes.

Learning Outcomes Varied Among Classrooms

« We used the differences in pre- and post-assessment scores for each student to test how

« Students experiencing the inquiry (both Inquiry Only and Inquiry + Story) changed their
answers to the correct ones more often, or to a greater degree, than the story alone with

« The largest treatment effect was evident regarding the nature of the scientific endeavor,

Lauren
2 Grade

“There was a difference in the quality of

[Emma
lo Grade

Pre-test 36 11 N
ho discover
Post-test 80¢ 15 who ed
The fly Scientists know how insect eyes work that insects have
or bee
will see Pre-test 9 11 Post-Assessment So mqny ey657
. millons Evan
1 think of the Post-test 93¢ 14
insects ofthe
seo se.s|  wz=-276,p=001
hmerent b z=-173, p=0.08
humans. ©7=-227, .02
Serena 47=-227,p=002

i.e., getting students to realize that scientists don’t know everything. the things they brought into class. It wasn't

just something they found, it was more in-
depth. They wanted to share what they
understood about things. They noticed

Tests for differences in the distribution of differences scores (the inverse of the
post-assessment score minus pre-assessment score) for the three classrooms.

Question legalggod df P more relationships and transferred
knowledge from different things they
Insects see flowers the same way | see 10.917 6 009 learned about insects to other areas, for
flowers example eye symmetry in sharks and insects.
Insect eyes are just like human eyes 12.983 6 0.04 For 1st and 2nd graders, that's just really
The way 1 see the world is the way the world exciting when you see that.”
really i3 Y 8025 8 043 - Mrs. S, teacher
P : . sh
 Scientists know how insect eyes work 23.526 8 0.003 Can insects see _C‘PES? www.bioed.org/ECOS
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Can insects ™



