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Predicting Temperature

Engagement:

The teacher begins the lesson by:engaging: the studentsin.a captivating storytellin
session 'that transports:them:to @mmclimate in.an urban environment: The story
highlights the effects lof temperature variations and introduces the concept:of urbal
heatislands! This storytelling-element:.creates:an.immersive and engaging
experience forlthe students.
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Following the:storytellingthe teacheninitiatesan . eduScrum: session:to form:teams
and assignroles..Each team appoints:a:Scrum:-Master; who will.facilitate the
team's progress;and’a Product:Owner; who:will.guide the-team's:goals and
objectives tihroughout the:lesson. This appiloradf eduScrum encourages
collaborative teamwork and responsibility distribution . among the students.

Exploration: To/fosterinquirpased learning (IBSE), the teachen distributes
IR/Visible photos containing warm and.cool thermal and-visible light images to
each team of students. Thestudents -are encouraged to-explore the images, obsel
the details; and discuss their-observationkiwitheir teams! This:hanads

exploration facilitates:student engagement and inquiry.

Using the elements| of.garbased learning; the teams-engage iin.afriendly
competition. They first examine the visible pictures and.make predictions about
the warmest.and ctest parts of eachiimagel Theteams record their predictions on
the Student'Worksheet: Predicting Temperatures fromThermal images,
incorporating-elements of gamification ta increase motivation-and participation.
The studentsianalyze the thermal images:coorefipg to the visible pictures.and
identify the warmest:and coolest partsusing the thermal temperature scale
provided. They compare theirpredictions/with the actual.observations and
collaborativelyfill in the correct:answers in-thé table lon:their.\warkshThe
eduScrum framewaork ensures that teams -work together to achieve @ shared
understanding of the:material.

Explanation:/ InnanduScrumi Daily-Scrummeeting; €ach: team presents their
findings :and reflectionsion the accuracy!of their/predictions. The teams:-engage in
thoughtful discussion, sharing-their. insights andreasoning behind the: predictions.
This promotes critical thinkingscientific reasoning; and ‘effective:communication
within the teams.

The teams entern the "Explanation':phase of the eduScrum cycle:They choose a
thermal .image!'that contains both aliving .organism:and 'abuilt object and-discuss
the temperature differences beamethem. Applying elements of storytelling; each
team constructs a narrative that explains the.temperature variations based on
factors:-such as-heat;capacity, water content,:insulation; and plant
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evapotranspiration. 'The teams present their.narratives tbetbe fostering
creativity and communication: skills.

In an eduScrum-retrospective session; teams reflect-on their brainstornvity act
exploring ithe interactions-between living and #iemg items iin the image! They
identify thelkey interactions and-discussi their significance, drawing:conclusions
aboutithe interconnectedness of naturalland built environments. This retraspective
acivity encourages criticahthinking and deepens:the students'understanding of the
topic.

Expansion: Building on the storytelling -element, teams:are.encouraged to further
expand their narratives by imagining-how-three different:animals (e.g:;.an ant, a
lizard, and a rabbit)would behave and;respond to.the temperature in the
microclimate depicted in.the photo. Theydiscussand describe the animals'
adaptations, behavior; and preferences in response to:the temperature variations.
Teams present theinimaginativerraives, -allowing for creative-expressioniand
further engagement with the material.

Evaluation: Throughout the lesson;studentwelst participate in'the eduScrum
process; complete theactivities; andfill out the worksheets.:-The teacherevaluates
the students!understandingthrough their.engagement in discussions, presentatior
and the quality of their.completed-assignments. -omebenation  of storytelling,
eduScrum) IBSE; and . garbased learning elements promotes.active learning,
collaboration, critical thinking;and creativity in.the classroom.

Surface Temperatures in Microclimates

Engagement:
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Storytelling: Begin thedesson by telling a captivating story that sets:the'stage for
exploring microclimates and surlatemperatures./The stary couldinvolve
characters navigating different.environments and experiencing temperature
variations. This storytelling' element engages! students' imagination.and curiosity.

eduScrumiintroduce thel eduSerum framework to the studeptajrérg the roles

of Scrum'Master:and-Product:Owner.. The!students form-teams-andassign roles
within their groups. Thiscollaborative approach:promotes teamwork and
responsibility distribution' throughout.the lesson.

Inquiry-Based-Science Education:(IBSE):kAstudents tormake predictions about
which environments they believe Wwill stay. cooler-orwarmer based-on:the shared
photos. Encourage them to:think:critically/land:provide reasoning for their
predictions.‘Record their predictions on the StudentWorkshedtce

Temperature Datal.og.

Exploration:

4) IBSE: [Engageistudents inladiscussion:about temperature-and:.thermometers.
Encourage'them to think about the! differences betweenathermometer used to
measure body temperature land aninfrared (IR) thermometer, Premptdh
considen theldistance fromwhich IR thermometers .can measure temperature.

GameBased Learning: Provide each student.group with:andR thermometer and
explainthow to use it.safely:.Demonstrate its functionality and:engage the:students
in a minkcompetition, challenging 'themtoimeasure temperatures of various
surfaces accurately.

IBSE: Facilitate:a brainstorming session.where students list different surfaces
found in their-environment;isuch as grass, concrete, brick, metal; etc. Encourage
themito think creately and-expand the:list if they-discover more surfaces:in the
schoolyard.
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GameBased Learning: Lead the students: outside to.measure temperatures, colors
and whetherlthe surfaces are in sun or'shade. Students record theirobservations
the Student'Workshedburface Temperature:Data L og;.combining elements of
gamebased learning and hands exploration.

Explanation:

9) eduScrum: Conduct.agroup discussion-to-reviewthe collected data.and allow
studentsto'share their observations: Ask probing: questions about tist dadte
coolest:spots they discovered, facilitating-a deeper-understanding of the data.

IBSE: Engagelthe students:inla:-class.discussion; posing questions about their
findings. Prompt/them to analyze the hottest arddesbt temperatures; the
corresponding surfaces, 'colors;'and sun exposure: Encourage students:to compar
and contrast the:naturaland built envirenments and identify differences they
observed.

Expansion:

11) Storytelling:"Summarize the factors that influence serfamperaturerand

how they:relate to-microclimates. Engage!students!in-a-discussion about the impa
of surface colors, materials;and the sun.ontemperature variations.: Prompt them t
consider vertical and horizontal surfaces and their differences.

IBSE: Definermicroclimate and:lead'a discussionon how surface temperatures
affect:microclimates. Explore the impact-of surface colors and types on
microclimates:and encourage students to considen how these factors:influence
temperature variations.

Evaluation:

Students will.complete:measurements; worksheets, and participate thoughtfully in
class discussions.IiTheirability torapply concefgisord-accurate data; and engage
in meaningful discussions will-serve @s the basis for.evaluation.

Extensions:
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Guide students to:calculate average temperatures.for the same:-surfaces and crea
a bar.graph.with:surface types on thaxts and.average surface {@enatures on

the yaxis. Discuss!the benefits of using-a bargraph as al visual representation of
the data! Encourage students to.-reflect.on why.itiis:a more effective way to
communicate results than:atable.

Students canrengage in;journal writing using tleempts provided in' the:Student
Worksheet:-Surface Temperature Journal Writing: This .extension encourages
reflective ithinking-and lallows students:to-express their.thoughts -and observations
in writing.
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Heat Related lliness

Heat Index Heat Index
Above 90°F Above 100°F

Heat Index
Off the Charts
=

oor workers become Children, eiderly adults,

Undetermined: any level
more susceptible to heat pregnant women, and of exposure is presumed
related iliness people with underlying extremely dangerous

conditions are at for all people and likely
heightened risk of heat- to result in heat-related
related iliness. illness or even death

¢ 2 1 RadtorONlezhany autor, licencj@C BXWGND
Engagement: Storytelling.and.eduScrum

Storytelling: Begin the-lessan by:sharing.a compelling story @bout a:student athlete
who expeienced-a heatelated iliness! during asports-event:; Emphasize the
importance of.understandingand preventing fnelated illnesses.

eduScrum: Form:groups of four:students, referred to.as home teams: Explain that
each home team will focus: onbecoming-an-exipeeither heat

cramps/exhaustion or:heat stroke: Assign two:students from each home team to
research and take notes ion the respective condition.

Exploration:(GameéBased Learning-and:IBSE
4) GameBased Learning: Distribute: expert information sheets to theressbig
students; providing detailed descriptions of heat.cramps/exhaustion:and heat
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stroke.(Give guiding questions tol help them understand how: the treatments directl

address!the symptoms.

Explanation:Peer TeachingandIBSE

6) IBSE: After.completing!their-researthe two:membersiof .eachexpertteam
compare notes to.ensure: mutual understanding:of the medical condition they
studied.

Peer Teaching:/Have each expertiteam take turns teaching theirrhomelteams abol

heat.cramps/exhaustionand heat'stroke: This:peer teagpngach encourages
collaboration, knowledge sharing; and active:engagement.

Expansion: Gam8ased L.earning-and:IBSE

8) GameBased Learning: Divide the groupsof four.intorpairssconsisting of one
heat:stroke expert.and one:heat cramp/exhaustion: expert.

GameBasedL earning:and IBSE: Create:stations around the . room, ,each: presenting

a scenariorelated to heatiliness:Students/will read the:scenarios; determine
whether it involves heat cramps; heat -exhaustion, or-heat stroke; and suggest
appropriate actions to: helpetisituation.

Share the answers within-the student teams; promoting:discussioniand critical
thinking.

Evaluation:/Journal Prompt.and Storytelling
11) Storytelling:'Read aishortparagraph about heat illness.and student athletes,
emphasizing'the.importance jof preventio

JournallPrompt: 'Have students write procedures for helping student athletes
prevent heatelated ilinesses at area schools. Encourage them tolconsider their
personal-experiencesand knowledge gained from the lesson.
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Share:studentiideas on the whiteboard; fostering' collaborationand sharing of
innovative strategies.

Discuss Dr.\Mueller's.:recommendations; relating them:to:the students'ideas and
reflecting .on their effectiveness.

Extensions:

Encourage students to keep aiwritten and/or photo journal documenting their
experiencescoping with-heat invarious environments during.their:daily routines.
They can braistorm-ways o improve their environmentto mitigate heat risks.

Students can conduct interviews with family members; neighbors; and-friends to
assess their.experiences dealing with heat. This data: can/be analyzed, compared,
and discussed to. explore possibbdutionsifor mitigating urban-heat:islands and
addressing climate change.
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Alive or not?

T
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Engagement:
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Storytelling: Begin the lesson by telling a captivating story that highlights the importance of
understanding the concept of “alive or not" in ecology. Use chagactdngeir interactions with
Iving and noHiving elements of nature to engage students' curiosity and interest.

eduScrum: Introduce the eduScrum framework to the students, explaining the roles of Scrum Mas
and Product Owner. Divide students into sieaihs and assign roles within their groups. This
collaborative approach promotes teamwork and responsibility distribution throughout the lesson.

Exploration:

4) InquiryBased Science Education (IBSE): Provide students with the Alive or Not Worksheet,
which investigates the characteristics that determine whether something is alive or not. Encourage
them to think critically and fill in the worksheet based on their understanding.

GameBased Leaming: Take the class outside for a nature walk. Provaitssiuith the Nature

Walk Worksheet, where they list 20 things in their surrounding ecosystem that are alive, not alive, C
were once alive but are now not. Students can work individually or in teams to complete the
worksheet, tuming the activity intoarge where they try to identify and categorize as many items as
possible.

Explanation:

6) eduScrum: After completing the individual or team research, have students compare their finding
and discuss their reasoning behind categorizing each item astaiies raw once alive. Encourage
them to challenge each other's ideas and engage in meaningful discussions.

IBSE: Facilitate a class discussion where students share their observations and interpretations. Prc
them to reflect on the characteristictdetermine whether something is alive, not alive, or was once
alive. Encourage critical thinking and provide feedback to deepen their understanding.

Expansion:

8) Storytelling: Share a compelling story related to the ecosystem the students obsertiel during
nature walk. Use storytelling to explore the interconnections and dependencies between living and
nortliving elements in the ecosystem.

GameBased Leaming: Challenge students to create a game or simulation that demonstrates the
interactions betwediing and noAiving elements in an ecosystem. They can work individually or
in teams to design and present their games to the class, fostering creativity and deeper understanc
of ecological concepts.
Evaluation:
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10) Joumal Prompt: Have studentscilia their nature walk experience and write a journal entry
discussing the importance of understanding the concepts of “alive or not" in ecology. Encourage th
to connect their observations from the nature walk to the characteristics discussestin.the les

Extensions:

Students can conduct further research on a specific Iiving-anmgelement they encountered

during the nature walk. They can create presentations or posters to share their findings with the cla
integrating storytelling and visugéments.

Organize a class debate where students discuss the ethical considerations related to categorizing |
and noriving entities. Encourage critical thinking, empathy, and respectful argumentation as
students explore different perspectives.

Invite a guest speaker, such as a biologist or ecologist, to sHéeaseainples and experiences
related to the concept of “alive or not" in ecology. This will provide students with a deeper
understanding of the topic and its practical applications.

This project has been funded with the support from the European Commission
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Biomes

Terrestrial biomes
B Major lakes
B Mangroves
B Tropical moist forests

Tropical dry forests
Deserts/arid scrublands

B Mediterranean scrub
Montane grasslands/scrublands
Flooded grasslands/savannahs

Tropical/subtropical savannahs/grasslands

¢ 2 1 RemtorNieghany autor, licenciaC BXSSANC

Engagement:

Storytelling: Begin the lesson by sharing an engaging story that transports students to a specific
biome, highlighting the unique characteristics and challentiyes efivironment. Use vivid
descriptions and narrative elements to captivate students' imagination and curiosity.

eduScrum: Introduce the eduScrum framework to the students, explaining the roles of Scrum Mas
and Product Owner. Divide students intoldis@ms and assign roles within their groups. This
collaborative approach promotes teamwork and responsibility distribution throughout the lesson.

This project has been funded with the support from the European Commission

(project no: 20261-PLO1KA201081578).This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be madeinfdhmation contained
therein.


https://bio.libretexts.org/Under_Construction/Book:_Conservation_Biology_in_Sub-Saharan_Africa_(Wilson_and_Primack)/02:_Introduction_to_Sub-Saharan_Africa
https://creativecommons.org/licenses/by-nc-sa/3.0/

17

Exploration:

Inquiry-Based Science Education (IBSE): Provide students with Biome Sheets that contain
information about different biomes, including their characteristics, climate, and flora/fauna.
Encourage students to explore the sheets and ask questions about each biome, fostering curiosity
critical thinking.

GameBased Leaming: Distribute the Studentiteet, which requires students to identify and
describe the abiotic and biotic factors of each biome. Tum this activity into a game by setting a time
limit and challenging students to complete the worksheet as accurately and efficiently as possible.
Exdanation:

eduScrum: After completing the worksheet individually or in their teams, students can compare the
findings and discuss their interpretations of the abiotic and biotic factors in each biome. Encourage
them to collaborate, share ideas, andqiedeedback to one another.

IBSE: Facilitate a class discussion where students share their observations and insights about the
of organisms in ecosystems. Prompt them to analyze how abiotic and biotic factors interact and
influence the adaptationschsurvival strategies of organisms in different biomes.

Expansion:

Storytelling: Invite students to create their own imaginative stories set in one of the biomes they
explored. Encourage them to incorporate the abiotic and biotic factors discussdtigtdidhting

the interdependence and relationships between organisms and their environment.

GameBased Leaming and IBSE: Divide the class into groups, assigning each group a specific
biome. Challenge the groups to invent a unique organism thiatéimels adapted to their assigned
biome. Students should consider the abiotic and biotic factors of the biome when designing their
organism. They can create a visual representation or model of the organism and present it to the cl
explaining its addations and how it interacts with its environment.

Evaluation:

Joumal Prompt: Have students reflect on the connections between abiotic and biotic factors in
ecosystems and the roles of organisms in different biomes. Ask them to consider how their
understading of these concepts has deepened throughout the lesson and how they can apply this
knowiedge to realorld situations.

Extensions:
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Organize a biome fair, where each group sets up a booth representing their assigned biome and
presents their inventecyanism to other students, teachers, and parents. This event can incorporate
storytelling, visual displays, and interactive elements to engage the audience.

Encourage students to conduct further research on a specific biome or organism of interest. They
Create research projects or presentations to share their findings with the class, fostering independet
inquiry and expanding their knowledge of biomes and ecosystems.

Collaborate with the art or technology department to integrate creativity ancbgeimtokhe

lesson. Students can use digital tools to design interactive presentations or create artwork inspired |
different biomes, showcasing their understanding of abiotic and biotic factors in a visually appealing
way.
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Biodiversity
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Engagement:

Sorytelling: Begin the lesson by telling a captivating story that highlights the importance of
biodiversity in ocean ecosystems. Use storytelling techniques to engage students' curiosity and cre
a sense of wonder about the diverse organisms thattimbsgoienvironments.

eduScrum: Introduce the eduScitaamework to the students, explaining the roles of Scrum Master
and Product Owner. Divide students into small teams and assign roles within their groups. This
collaborative approach promotes teamwork and responsibility distribution throughout the lesson.

Exploration:
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Inquiry-Based Science Education (IBSE): Provide students with the Student Worksheet, which
includes sections for qualitative observations and quantitative data collection. Explain to students th
they will be exploring the biodiversity o ocean ecosystems and investigating both qualitative and
quantitative aspects.

GameBased Leaming: Divide the class into two groups, and assign each group to a specific statior
Station 1 will participate in qualitative discussions about tidal ghisms, while Station 2 will
investigate the biodiversity of microscopic turf organisms under microscopes. Frame these activitie
as interactive games, where students can eam points or rewards for active participation and accure
observations.

Explanatn:

IBSE: At Station 1, facilitate qualitative discussions about tidal pool organisms. Encourage student:
to share their observations, ask questions, and discuss topics such as biodiversity, population
dynamics, food webs, and physical characteristicaamtiations of the organisms. Guide the
discussion using storytelling elements to make the information more engaging and relatable.

eduScrum: At Station 2, students will investigate the biodiversity of microscopic turf organisms.
Provide microscopes agdide them to count and identify the organisms using the provided key.
Encourage students to hypothesize, collect data, and draw conclusions based on their observation
Facilitate discussions among the groups to share thelr findings and interpretations.

Expansion:

Storytelling: After completing the activities at both stations, gather the class and share another
captivating story that connects the concepts of biodiversity, population dynamics, and the
interdependence of organisms in ocean ecosystemss|skayiio deepen students' understanding
and encourage them to think critically about the importance of maintaining biodiversity.

GameBased Leaming: Divide the class into new teams, mixing students from the original Station 1
and Station 2 groups. dlbage the teams to create a game or interactive presentation that educates
others about the biodiversity and importance of the organisms they encountered during the activitie
Encourage creativity, storytelling, and the use of multimedia elementsge thegaudience.

Evaluation:

Joumal Prompt: Have students reflect on their experiences during the lesson, specifically on the
qualitative discussions and quantitative investigations. Ask them to write about the connections the!
made between biodiverspygpulation dynamics, food webs, and adaptations of organisms in the
ocean ecosystems. Encourage them to think critically and analyze how these concepts relate to th
broader field of ecology.
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Extensions:

Organize a class excursion to a local beach orewanter, where students can further explore ocean
ecosystems and interact with a wider range of organisms. Thihangigrience will reinforce

their understanding of biodiversity and provide additional opportunities for observation and inquiry.

Cdlaborate with the art department to incorporate artistic elements into the lesson. Students can cr
llustrations or artwork inspired by the organisms they encountered, using their creativity to depict th
diversity and beauty of ocean life.

Encouragstudents to conduct independent research on a specific organism they encountered duri
the lesson. They can create presentations ampits to share their findings, deepening their
knowledge of that particular species and its role within the esosyst
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Vegetation Study

To z g qurcNeena tr, Incl BY-SA-NC

Why study vegedation?
[ Plants form the &sic foundation of foodvebsandsupport other lifdorms.
[1 Native plants lave unique adaptations foiliving in degrt environments.

[1 Non-nativeplants haveliff erent requirements (soil, vater, nutrients)
thannative plants.

[1 Thevegetationcan influencehe kinds ofanimalsthat aresttracted to thearea

[1 Vegetationcan bea sensitive indicator o€hange in local orregional
environments.
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What vegdation should we study?

Theitems most comonly foundin a shodyard includegrass, tees,
shruos, cati, and groundcovwver.

What doesvegetation tell usabout the urban environment?

Vegetation tells usabout otherenvironmental factors sweh as nutient or
water avail ability. Differences between residental areas and absert
remnants telus about humanehavior and decisions to alter theahdscape.
|dentifying non-native vegetation contribugs to undersinding similarities
and differences betveen animal populations in deg remnants and
residential areas. Tlere may be many factors that lelp to explain why
cetan types of vegetation ee plarnted in paticular areas.Not allresicential
areas aredlike, so it is also wahwhile to compare differences among
schodyardsand/or bakyards.

What materials will you need? - Map of Your Schal i Pencil - DataSheet
Protractor- Ruler

- Metric Tape Meadure - Metric Measuring Wheel ¢ptional)
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An Introduction to Bird Behavior

To “z ¢ autorcNieznany autor, licencjaC BY-SA-NC

Objectives

Students will:

A i mprove their understanding of behavi
A | earn ab o u trecarding ie thevsciantiic a n d

process

Acreate a scitheinfindingi ¢ report of

Time
407 50 minutes

Background:

| tds no wonder that humans have a passi
for over 10,000 bird species all around the world. Bird watching is a fascinating hobby.
However, it requires a littlbit of patience and time. Once you begin to notice the way
birds behave, youdll find yoursel f ama:
do. Studying bird behavior can help you find out more about the way birds relate to one
another and live within thegnvironment.

This project has been funded with the support from the European Commission
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A scientist who studies animal behavior is an ethologist. Ethologists create ethograms
which is a list of behaviors with a description or definition of each one. Ethologists

form hypotheses about the causes and rates of a particular beBahaviors can be
divided into two groups: states are ongoing behaviors that can be timed, and events ar:
behaviors that happen so fast that they would be hard to time. Ethologists count the
number of times an event occurs. For example, reading a boskateand we could

time how long someone spends reading a book; sneezing is an event, and we could
count how many times a person sneezes.

This activity will introduce students to a variety of common bird behaviors.

Here are some behavidtsat your students might observe:

Flying: the act of staying aloft in the air

Flocking: birds grouping together for protection

Feeding/Drinking: eating or drinking from the ground or their stored food
Foraging: the act of looking through ground debuwisféod
Preening/Bathing: the act of cleaning oneself or another

Singing: communication that is species specific

Giving an alarm call: an abrupt form of communication to warn others
Walking/Hopping: movement along the ground

Territorial: the act of protding a tree branch or area on the ground
Vocabulary (see above)

Advanced Preparation: None

Materials:
ABird behavior checkl i st
ABinoculars (if availabl e)

Recommended Procedure:

Engagement:
1) Lead a discussion about bird behaviors. What have theysdsrdoing? Write
these on the board and introduce the correct terminology for the described behavior.

2) I ntroduce students to the term fiet hc
think of examples of people studying animal behavior (a commamgle are annal
trainers |ike the Adog whisperero who

to help train animals).

This project has been funded with the support from the European Commission
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Exploration:

3) Distribute Bird Behavior Checklist and model how #tedents should fill it out.

You may want to explain the importance of the time of @lay weather conditions.

4) When scientists record data from field studies, they are careful to include all relevant
information, including the time of day, weather, and area of study. This makes the
information valid and allows other scientists to condbhetsame exact observations,
further increasing the validity of the study.

5) The students will go outside to a spot of their choice (be sure they know to stay on
the school grounds). They will then sit for five minutes in the same spot and record all
of the bird behavior that they witness.

6) You can also choose to have your students spend some time walking, quietly throug
the school grounds and making bird observations for a specified amount of time.

Explanation & Expansion:

7) Regroup the class andvesa brief discussion about what they saw. Can they place
their observed behavior i nto fist@As&Es O ¢
them to come up with an individual scientific question that they wish to determine aboui
the bird behaviors thalhey withessed.

9) Have students find a new spot and watch bird behavior for 5 minutes. The students
will try to create an ethogram for the bird behavior they observe recording the amount
of time a bird is in a Astateod and cour

Evaluation:
10) Student will turn in their, bird observation data sheet, ethogram and question about
bird behavior

This project has been funded with the support from the European Commission
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drilled every ten centimeters. The string was then weaved through the holes to create
the webbing. |l tds quick and easy to malk

Advanced Preparation:

Grid frames can vary in size and construction depending on the study dmiag. The

grid frames used with this lesson are one square meter divided inttecingeter

squared sections. This provides a small enough area to study and with a hundred
squares makes calculations easy. The grids are made of PVC pipe and holes were
drilled every ten centimeters. The string was then weaved through the holes to create
the webbing. |l tds quick and easy to malk

A One meter PVC tubes

APVC joiners at each corner

AHol es drilled every 10 c¢cm Materi al s:
AOne grid frame for every four students

AGrid handout

AColor pencils for each group

Recommended Procedure:

Engagement

1) Talk with your students about maps and why people draw maps of different places.
Do they draw maps of large or small placEsplain that in this activity they will be
making a detailed map of a small area to study. Their goal is to be as detailed as
possible as they record what they see.

Exploration

2) Choose areas that you or your students are interested in comparing imgstudy

Some examples include: a trampled vs. untrampled area, middle of the habitat vs. the
edge, near water vs. away from water, etc. Examples of things they might locate (you
can come up with the list or have students generate it depending on what you are
studying): stones, dirt patches, twigs, anthills, pieces of paper, other trash, grass plant:
weed plants

Students can come up with their own method for recording what they see. Some
teachers find it easier if a key is decided upon before the activity.

This project has been funded with the support from the European Commission
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3) Give students plenty of time to map. The handout is 1/4 of a single grid frame, so a
group of 4 students would each complete 1/4 of the gridframe. The group will then neec
to determine a key if not already determined by the teacher. For example: green fo
grass,

brown for dirt, black for twigs, etc.

Explanation

4) Once students have finished their maps they can

answer some of the questions below. Each group can report their findings and compare
them with other groups. Students will start to see pattana hopefully begin to ask

further questions for possible investigations.

Questions from the data:

Awhat was the average number of plants
Aln which area were plants further apar
AWhi ch area had mor e abjectst patches, stor
AWhi ch plants are able to grow where t°I
traffic?

A What are some of the ways in which f¢
an area of lawn?

AwWhat percent of the area is covered by
Al f we «coul deadronopeaple walkiag ow forratongaeriod, how do you
think it would change?

Elaboration
5) To conclude have students write about the observations they made and any further
guestions they might have about habitats.

Math Concepts

AUse differentcolor string for the vertical and horizontal lines. Have students describe
where objects are in the grid using the
third vertical | i ne crosses the second
AThere are one hundred squares, siua games and recording of data can be done to
learn percentages, area, and fractions. How many of the squares are covered in green
grass? 10 of the one hundred so 10% or 1/10. As students catch on, use fewer strings
that there are only twentjive total squares.

This project has been funded with the support from the European Commission
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Evaluation:
AStudent completes a detailed map of
observations and questions about habitat based upon their map.

This project has been funded with the support from the European Commission
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Water Use In Plants

Transpiration with leaves

Objectives:

Students will be able to:

Aunderstand the pathway

water takes through a plant

as a result of evapotranspiration.

Ai dentify three different types of wat e
Aunderstand that precipitation is | ow i
Arecogni ze that ttgpwiterate asefdiffepehtéinmurabdesarn d p | e
vs. urban areas.

Background:

How is water important to organisms? Water makes up most of every living creature.
Every cell in an organism needs water for important processes, such as turning food int
usable eargy. Plants are special because they make their own food through
photosynthesis in the cells of their leaves. The process of photosynthesis requires wate
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Plants move water from their roots to their leaves and this water evaporates from the
leaf throughsmall pores called stomata. Most stomata in terrestrial plants are on the
underside of leaves. This evaporation into the air is the force that draws water upward
against gravity. Water molecules cling to each other through weak attractive forces and
theynrove upward along the inside walls of
to cohesion. This water transport through the plant due to evaporation from leaves is
called transpiration.

Students can observe transpiration by collecting water vapor incdbasts, which re
condenses into liquid water as it cools. Transpiration, and the resulting water collected
in the bag, increases with increasing temperature. In deserts, precipitation is low and tf
temperature is often hot, so evaporation is also higlle’¢an be scarce in the desert.
Over many generations in the dry, desert environment, the most successful organisms
survive and reproduce the best. These organisms arsuwitel to their environment
because they have special adaptations to desertiomsdiSome plant adaptations to
conserve water include:

1) small leaves, less surface area and fewer stomata

2) leathery or waxy coating

3) stems store water

Also spines and hairs reflect heat and reduce airflow (evaporatibey make tiny

shadows to aal |eaf.

Vocabulary:

conserve to use less or use well

ecosystemall the biotic and abiotic components within a specific area (i.e. Sonoran
desert ecosystem

adaptationscharacteristics/traits that help an organism to survive and reproduce
evapotransipation-transpiration from leaves and evaporation from soil
organismsliving things such as plants, animals, fungi and bacteria
photosynthestshe process by which plants convert water and carbon dioxide into
chemical energy (sugars) and release oxygen

ruraloutside of cities, countryside

stomata openings on the surface of leaves that are controlled by guard cells and allow
gas exchange with the atmosphere

urbanrpertaining to cities

This project has been funded with the support from the European Commission
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Recommended Procedure:

Engagement
1) What happens to us when we get hot? We sweat ...or perspire. Water and salts cor
out of the pores in our skin. Plants dc

words rhyme. Compare pores with stomata.

2) How does water get into plants in the fpkice?

3) Review desert plant adaptations

4) Using images or real plants, guide students to name three types of adaptations that
help plants to conserve water in the desert.

1) small leaves, less area

2) leathery or waxy coating

3) stems store water

Also spines and hairs reflect heat and reduce airflow (evaporatioay make tiny
shadows.

5) Ask students, which type of plants would transpire more, a native desert plant or a
plant from a cool wet forest? Show some images and have students locate

coder, wetter areas on a map.

6) Which type of plant would be better to plant in our yards if we want to conserve
water? (Students may need to review the term conserve = to use less or use well). You
may ask which plants are better water savers?

Exploration/Explanation

7) Direct students to the worksheet and introduce the Scientific Question: How is
transpiration different in different types of leaves?

8) Explain how to tie bags over stems and leaves, emphasize that the bag must be
wrapped tightly to preve water vapor from escaping.

9) Assist students to answer the THINK questions:

What will the bag do?

What evidence should we look for in the bags?

10) Prepare to go outside and collect data. Ask the students: What types of leaves
should we look for? (narrow and wide, waxy and not waxy. Any cacti?) Will it
matter if they are in the sun or the shade? Explain how the class will control for this
variabke (all sun, all shade, or two groups for comparison).

This project has been funded with the support from the European Commission
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11) Go outside and assist each student
worksheet students should circle the type of leaves on their plant.

12) Back in the classroom, make a table on tlerdand tally the total number of leaf
types for the whole class. Explain how to read a table with two categories of two
variables. Assist students to complete the table on their worksheet. (If comparing sun
and shade plants, include this in the tablmake two separate tables).

13) Ask students to predict which leaf types will lose the most water and complete their
worksheet. Discuss their reasoning.

14) Based on the reasoning above, model the construction of hypotheses as explanato
statements. Writbypothesis statements on the board.

15) Discussion and presentation on water use by plants:

AShow pictures of desert and mesic | anc
students: What differences do you séetater!

A  Ask: Where does t he e x tfrom® Show ficeurestdo n ur
illustrate irrigation and washing cars etc.

ADi scuss how humans change the desert
Explain that there is not more precipitation in the city, humans must manage and
redirect water from other sources to support the mede in a desert city.

17) Explain that scientists must understand why they predict what we do so they can
test it. Discuss their prior predictions based on the plant adaptations above.

Allow students to change their predictions if they wish and gilnelien to write

explanations on their worksheet.

18) Retrieve bags: Ask the teams to ret
moisture has collected in the bags. Visually compare the bags from different leaf

types and sun/shade. Try to measure thekwusing beakers or graduated cylinders.

19) Ask students: Where do you think the moisture in the bags came from?

[You may need to explain evaporation angcomdensation]

20) Ask students to describe the leaves that gave off the most moisture aabthe |
moisture in the bags. Based on the traits of narrow and wide, waxy and non

waxy, have students fill out the results table as a class or in small groups for all plants i
the investigation.

Expansion

21) Conclude by asking students: which types of plants are best to grow in a desert city
(waxy leaves or not waxy; thin, medium or wide leaves?

This project has been funded with the support from the European Commission
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22) Complete the data analysis and THINK questions verbally or on the back of the
worksheet. Clean up.

Evaluaion:
AStudents wil. participate in discussic
AStudents wil!. record data and respond
Extensions:

Students may draw a picture to illustrate their answers to the synthesis THINK
guestions (e.g. water vapaaaping from stomata and-cendensing in the sky as
clouds, producing rain).

Students can graph the group data from their data table and compare it to the graph of
another group. As a class, graph all the narrow leaf data from each group to make a
vertical bar graph on the board and compare the variation. Is it possible that some
narrow leaves lost more water than some wide leaves? You can then compile the wide
leaf data for comparison. This illustrates the importance of replication.

Students can combiral class data as averages and make a class graph, emphasizing
that the six leaves from each group represent one replicate of the larger investigation

This project has been funded with the support from the European Commission
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Creating a School Herbarium

¢ 2 1 RamtorONlezhany autor, licencjeC BY

Objective:

Students will:

Al dentify common plants
Adevel op an adwvesiteness of plant
Acreate a herbarium

Background:

As an ecologist observing vegetation patterns in your schoolyard, you may have trouble
identifying all the plants. It may require more careful examination and time with
reference books and a hand lens insiéectassroom. Perhaps you would like to

compare the leaf shapes or flower structures of a few plants from different natural sites
Maybe you would like to compare the height or leaf size of garden plants you grow
from one season to the next. Other studeeéshers or parents at your school may

want to learn about the plants you have observed.

Vocabulary:
herbarium: a collection of pressed, dried, and mounted plants referenced in space
and time.
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Materials:
For each team:

A pruners (scissors)

A f plaatlguide or plant classification key

A plant | abels (attached)

A pencil s

A plant press ( with news print) or phc
A seal able plastic bags

A glue

A small paint brush

Advanced Preparation

Obtain permission to collesamples from public places.

Recommended Procedure:

Engagement:

1) Brainstorm with kids various ways that we can share information about plants that
are found in their schoolyard. Do they know all the plant names? How do scientists
share information abogliants with scientists from other parts of the world?
Exploration:

2) Assign students to small groups giving each student a specific task.(i.e. collector,
recorder, materials handler, plant identifier)

3) Explain scientific questions and the purpose for collecting chosen plants. Remind
students to be gentle with specimens and conservative in the size and number of
samples (particularly in

natural areas).

4) Direct teams to specific collection area wiile following materials: pruners, plastic
bags, pencils, reference books or classification key, and plant labels.

5) Have students collect samples of each chosen plant species in their specified area.
A. place each sample in a plastic bag

B. on plantlabel, record common name, location and date collected

C. place label in baggie with sample then seal shut

6) Have students use a plant press or phone book to

press all specimens. (*Both methods are listed below.)

Drying time varies dependent on climai®pecimens will dry in 2 weeks in a hot, dry
climate.)

7) While specimens are drying, have students complete the remaining portion of the
plant labels.

This project has been funded with the support from the European Commission
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8) Remove all dried specimens from the press then match each with the appropriate
plant label.

9) Usediluted glue and a paint brush to mount specimens and labels to white paper.
Pages may be laminated to form a book or placed under glass for display.

*Plant press method: (Stack items in the following order.)

1) Wood base (on bottom)

2) Corrugated cardbod

3) Acid-free paper

4) News print

5) Plant specimen

A Press down keeping the natural form c
A Arrange flowers for display

A Keep seeds or fruit in a spate envel c
A - Record common name w®wSbpegmerant on news [

6) news print

7) acidfree paper

8) corrugated cardboard

9) repeat steps #2 until all specimens are mounted

Evaluation:
Students will make neat pressed specimens and complete labels accurately.

Extensions/Expantion:

Follow up with initial scientific questions by carefully identifying the species of

collected plants and observing subtle differences in structures. Variables you might
want to record and measure for each plant include: height, leaf shape, length and width
leaf hairs, waxy coating, color, flower size and shape, root length, root shape, root hairs
root to shoot ratio, herbivore damage, arthropod evidence, galls.

Variables you might want to record and measure for each collection location include:
shade/sunground cover, soil type, soil moisture, soil /air temperature, nearest neighbor
plant.

Some questions you might try to answer include:

1) What is the variation in certain plant traits among different species in the same area”
For example: Howdosarb | eaves differ from cactus
2) What is the variation in certain plant traits within species? In the same area? In

different habitats? For example: How does average leaf size differ for brittle
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bush collected in an urban schoolyard comparedtoah roadside?
3) How do certain abiotic factors relate to certain plant traits? For example: Are leaves
larger or smaller in shady areas compared to sunny areas?

The Web of Inquiry:
Urban Spider Behavior

¢ 2 1 RamtorONlezhany autor, licenciaC BXSA

Background:

Behavioral ecologists explore how and why animals behave théhemylo. These
scientists study how natural selection shapes behavior. They ask the question: what
helps animals survive and reproduce in their environment? This is important in urban
environments where humans and other animals interact closely. Human activities and
the structures they build in cities can cause natural selection to favor certain traits of
individual animals. These traits that help individuals survive and reproducelize
adaptations.
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Classroom animal behavior studies offer students and teachers a unique and stimulatir
context for exploring their own scientific questions. This unit allows students to

build their skills in scientific inquiry while studying the lahor of arthropods.

Many young investigators are fascinated by black widows. Our experience suggests

t hat some fAarachnophobeso (both teacher
and less fearful as they learn to appreciate the lives and bebasders through
supervised, firshand experience.

These lessons guide students to generate their own questions about spider behavior
and lead them stepise through the hypothetiadeductive method to test their

predictions in a class controlledptiment.

Students generate hypotheses through a series of scaffolded activities:

1) observing spider behavior,

2) brainstorming questions,

3) identifying independent variables that can be manipulated, and

4) modifying initial questions to more testalhypotheses.

Then the class designs methods to collect data. Finally they present their experimental
process, results and conclusions in scientific posters.

Vocabulary:

arthropod: invertebrate animals from the phylum Arthropoda, which includes insects
arachnids and crustaceadaptation: in biology: a trait or characteristic of an organism
that results from Natural Selection and helpsragividual survive and/or reproduce in

its environmenvariation: in biology: the differences among the traitsxdividual

organisms within a populatiamatural selection: a natural process where the
environment causes differences in the survival and reproduction of individual organism:
urbanization: the process of people building and moving to cities, which causes
environments to change from natural vegetation to heim@hstructures hypothesis: a
possible explanation for observations; it attempts to answer the scientific question
prediction: the expected result of a scientific test, if the hypothesis is subporte
independent variable: the factor of interest in a scientific study; the factor that may
cause the hypothesized effects; the variable that is changed in an expdeperdent
variable: the factor that is measured in a scientific study; the variableithdétermine

if the hypothesis is supporteeplication: repeated trials of the independent variable; it
increases the sample size in a scientific study to account for the variation in nature and
any experimental errodata: the measurements colledbgdh scientist in a study; the
dependent variablessults: a summary of the data collected in a study that are used to
evaluate the hypothesiange: in science and math: a measure of how the data are
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spread out; the lowest value subtracted from thedsigValue; a measure of the
variation in the dependent variable in a scientific study

Advanced Preparation:

Consider displaying a list or graphic organizer of the above vocabulary throughout the
study. An example appears in the Background secdtuulents and teachers should be
familiar with spider safety and the ethical treatment of animals in research. Héae a
for the animals after the experiment is complete. The International Society of Applied
Ethology offers guidelines

for using animal$n research:

http://www.appliedethology.org/ethical guidelines.html

For lessons 1 and 2: Some background in distinguishing

between subjective and objective observationsiandf er ences wi | | be
spider | ooks scared. 0 \Psorintridldiia tosgiuratl e r
selection and adaptation will help students ask more substantive questiasic
understanding of invertebrate/arthropod struegwand functions is helpful (e.g.
exoskeleton, ectothermy etd-or lesson 3: Practice designing tables for data collection
and discuss the effectiveness of different alternative table formats. Remind students
how their math skills are important in scienc

Materials:

A Two focal animals for each group of
groups.

f

A Secure containers to house organi sms.

should:

1) be transparent

2) allow organisms to behave as naturally as possible
3) allowventilation

A Exact materials will depend on the v
decides to manipulate (independent variable) and measure (dependent variable).

A Note cards or post it notes

A White board or chart paper

A Data sheets. The class will work tog

variables they will quantify and prepare a data sheet
that allows them to record their observations easily.
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The Natural and Built Environment

2

¢ 2 1 RadtorONlezhany autor, licenciaC BXSA

Objective:

Students will be able to:

Adi stingui sh bdbuiltengionmerh.e natur al an
Ahypothesize about interactions among
Background:

As cities grow, the natural environment becomes transformed, from the native
vegetation into a diverse assemblage of built materialsjdimgd buildings, parking lots
and roadways. This has impacts on all organisms, native andatioe, including
humans.

This project has been funded with the support from the European Commission
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One result is that concrete and asphalt increase mass density astbirsg capacity,
which increase the Urban Heat Island effect.

Vocabulary:

environment surroundings made up of living and nlving items

natural-i t em not created by people (i.e. in
built-i t em created by people (1. e. rail roa

Advanced Preparation:

Cut apart the sheetd natural and built photos, keeping each set of four together.
Observe school yard or environment where students will be exploring.

Materials:

A natural/built pictures, answer key Ve
A butcher paper

A clipboards

A St udent Nawa dndBuitt Envirenment Model, pages 1 and 2
Recommended Procedure:

Engagement:

1) Show pictures of one natural item and one built item. Ask students: Are you familiar
with these items? What do you notice about them? How are they different? Discuss
student soé descriptions and commemt s. Gl
built and natural items.

2) Have students brainstorm: How might these items interdlceianvironment?
Exploration:

3) Form groups of four students. Give each student one of the Natural and Built
Photocards from each sheet, sheet? 1Have students identify their card as living or
nortliving, built or natural. Ask: Are each of the imagen the same scale? Solicit
explanations.

4) Have each student brainstorm how their item might interact with the other four
items in their group. Use the Student Worksheets: Natural and Built Model, page 1,

to have students organize their items aneratttions.

5) Students can be given four new cards and a new page 1 worksheet to repeat steps
3 and 4.

6) Students then complete the Student Worksheets: Natural and Built Model, page 2,
to brainstorm and label interactions between their four enviroraheleiments and
humans.
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7) Using large sheets of paper, have students arrange

t heir four cards on the paper and a 06Hu
represent how the items might interact with each other.

After trying a few different configurations, ask them

to dedde on a permanent arrangement and tape their

photos to the paper.

Explanation:

8) Guide students to use arrows or other symbols to represent the interactions. Ask the
to label each arrow or

symbol with a description of the interaction.

9) Ask students: Are the interactions desirable, undesirable or neutral from the
perspective of each of the four

items? Guide them to include symbols representing

these relationships next to their interaction symbols.

Elaboration:

10) Have each group of four pair up with another group

and compare their images and models.

11) Have each student swap their image with someone

from the other group. Each group should then return to

their own model and try to incorporate the new items,

including interaction symbols.

12) Additional images can be incorporated as time allows.

13) Have each member of each group present one or two

interactions in their model. Ask students to summarize

the patterns they noticed and the main differences in

interactions between built and natural items. Ask: How

do natural and built items respond differently to heat?

Why?

Evaluation:

14) Students follow the journal prompts on Student Worksheet 3: Built and Natural
Journal Writing.

Extensions:

15) Introducehe photos from sheets 13 and 14 to the

groups to discuss.
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Exploring Microclimates In Your Schoolyard

¢ 2 1 RamtorONleZhany autor, licenciaC BXSSANC

Objectives:
The student will be able to:
Acompare the | and cover and

temperatures in different
microclimates to begin to
explain why organisms live
where they do.

A r e mperatlire teadings
and detailed observations
while exploringmicroclimates.
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Background:

The contour of the land, the presence or absence of plants, moisture and time of day
may result in many climates (microclimates) within one ecosystem, or in this case

your schoolyard! Comparing the land cover and temperatures in different microclimates
can help students to become aware of why organisms live where they do.

Why studymicroclimates?

ATemperature has an impact on the ki nd:
particular place
Avarying types of | and cover can affect

What kinds of scientific investigations can be developed from this activity?

Students cananpare data gathered by others with different land cover, different
times of the day, and other variables that interest students. From their observations,
they may begin to see patterns that link temperature with land cover and determine
what this mean®r the plants and animals within their ecosystem, or schoolyard.
Advanced Preparation:

None

Materials:

ATher mometer (one per plot ;)

**Teacher note about thermometers: Calibrate the thermometers. Place all the
thermometers into a beaker of ice water fonifutes. The thermometers should read
between 0o

C to 0.50

C. Choose one thermometer that 1S corre
(TOE). Make a note of how each thermometer differs from

the TOE and record on you data sheet. When you aemmur data you will need

to add or subtract this amount from your thermometer readings.)

AScal e map of schoolyard (If availabl e)
AData Recording Sheet

Recommended Procedure:

Engagement

1) Discuss with your students that they are going to explore riroaies. You might

ask what they think a microclimate is, why study these, and how might they go about
exploring them.

Exploration

2) Explain and model the next steps before sending students on their exploration.

3) Define the boundaries of your studyid may include your entire schoolyard or one

small area of the schoolyard. Students will look for the hottest and coolest locations
This project has been funded with the support from the European Commission
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within these boundaries. At each location they will need to record the following
findings on their data sheet:

Aair temperature (everyone should | et t
sit for 5 minutes),
Aobservations of animals and plants in

other unique features. Examples include signs of animal
life, plants (if students do not know the names of the
plantsthey can describe them), holes, disturbances,

et ce.
Amark the | ocation where they took the
rocks, twigs, etcéoturetovlbei t e down definir

able to identify the location again

4)Send students out to explore. Give them about twenty

minutes to do the activity. The time depends on their

interest and engagement in the activity.

Explanation and Expansion

5)0Once students have finished their plc
and compare dat&ind out the hottest and coolest

location found by the students. Go to each of these

locations and use the questions below as a discussion

guideline. It is OK if you are not sure of the answers

yourself. This can be a great start to further investiga in your schoolyard.

AwWhat might be making this the hottest
AHow does this spot compare to your hot
spot?

Awhat plants and animals do you notice
you notice any differences between the plants and

animals that live in the other locations? What were the

differences?

AHow might the highs and | ows change d1
The year? How might these changes affect the plants

and animals?

6) Have teams of students compare their data using the

above quesons as a guideline.

7) Each team can report their findings and create a class

data sheet to look for patterns and make more comparisons.

8) Have students mark their findings on a map of the
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schoolyard.

9) Complete the investigation by having studeatkect

on the activity by writing about their observations

during the activity. What did they learn about microclimates? How do they know this?
What further questions do they have about microclimates? (Choose some

or all of the previous discussion quess to reflect upon.)

Evaluation:

AStudent completes data sheet with det
and accurate temperature readings.

AStudent s written reflection displays
concept that by comparing the land cover and tengiares in diffeent microclimates

one can begin to

explain why organisms live where they do.

Extensions:

AStudents can then go on to do more ob
creating plots at various locations and look for any interesting patterns. The plots can
vary in size from a mete

square to a twenty meter square.

ARecord temperatures at various times

year.
AGo back and visit plots to look for ¢
animals (or signs of animals).

AHave students design investigations b

theyasked during the activity or in their reflections.

This project has been funded with the support from the European Commission
(project no: 20261-PLO1KA201081578).This publication reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be madeinfahmation contained therein.



Thermal energy: Winds arise from
movement of air as the atmosphere tries
to equalize global temperatures (Ch. 18).

Chemical energy: Burning is the Nuclear energy: Nuclear fusion produces  Radiant energy: Many materials
oxidation of carbon compounds, as energy in the Sun, which is the ultimate absorb energy from radiation as
in an engine (Ch. 21). source of all energy on Earth (Ch. 43). heat or electricity (Chs. 18, 33, 39).

Electrical energy: Mechanical energy
produces electricity by moving a conductor
through a magnetic field (Ch. 29).

¢ 2 1 RabtorNlezhany autor, licencjiaC BY



https://courses.lumenlearning.com/suny-osuniversityphysics/chapter/8-5-sources-of-energy/
https://creativecommons.org/licenses/by/3.0/

50

IBL:

- Each group receives a tas# topic to be studied, which is part of the teaghin
unit that is covered . Eg: 1. energy in thermodynamics

2. internal energy of the working body

3. work in thermodynamics

4. types of work

5. converting energy into work and vice versa.

- Students study the given topic, they have textbookgrenaohternet at their
disposal- Groups make short presentations of what they have learned (PPP,
STRIP ...).

- Students present what they have learned so that through their presentation they
train other students PEER EDUCATION.

- Discussion: studentsomment on what and how they learned.

Heat and heat capacity

A) 4 B)4 »
Cc
10 H,O(l) & H,0(g) / H20(g) _
g w 5
o S
3 60 e e
g 40 H,0()) %
g 20 a ‘Water vapor
2 ol_H:0(s) & H.00) > (gas)
191 / he06)
Amount of heat added _1'0 o 160 >
Temperature (°C)
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Outcomes:

- Students distinguish between temperature and heat and distinguish between their
units;

- Understand the concept of heat capacity and distinguish types of heat capacity as
well as theirunits;

- They understand the importance of specific heat capacity data for different
materials.

Activities:

- Students watch a film and a presentation on "Heat and heat capacity"
- Students are divided into groups

STEM

- Students do interactivepractical éercises according to the given instructions:

1. Measurement of temperature changes in various processes in which heat energy is
exchangedcalculation of the amount of heat from the obtained data

2. The influence of the value of the specific heat ciypaa the rate of heating of
different materials.

- The results of the analyzes are presented in tabular and graphical
form. - Each group presents its results and conclusions.
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Moist air and air humidity measurement

Effect of Humidity on Plant Transpiration

H,O concentration

is greater outside the
leaf

!

Rate of Transpiration |:>

Humidity >
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Outcomes
- Students understanide concept of moist air,

- They can give examples of when atmospheric air humidity has increased and
when it hasdecreased and how it affects the human body

- There are different instruments for measuring air humidity and you can use them
independentlyto measure air humidity.

Activities:

- Students watch a film and a presentation on "Moist air and air humidity
measurement™. Students are divided into groups.
STEM

Students do interactivepractical exercises according to the given

instructions: Each group of students receives one type of instrument for
measuring air humidity;

- Each group measures the air humidity in the classroom, hallway, school bakery
and schoolyard;
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- Depending on the instrument, students use diagramestabtl perform
calculations: The students present the results in a table and compare them with
each other; Discussion about how they came to the results, what they learned,
what they concluded.

Grinding wheat
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Outcomes:

- Students understand why grinding of wheat and grain is necesBayils
distinguish between the ways of grinding wheat and the types of milled products;
- Students differentiate the machines used in a certaidigg process.

Activities:

eduSCRUM

- Formation of teams based on abilities;
- The teacher sets the topic and gives instructions;

- Work planning, deciding who will do what;
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- Students distinguish types of flour depending on the method of

grinding; - Students can explain where certain substances in flour

come from;

Students classify substances from flour according to their nutrition (carbohydrates,
proteins, fats,minerals, viamins) and according to their role in the body (energy,
building, protective).

Activities:
- Division of students into groups groups;
IBL

- Each group is assigned the task of studying one type of nutrient found in wheat
flour. - Students and thieacher form basic questions that should be guidelines in
solving the task- Students are researching, they have a textbook and the internet at
their disposal.

- Presentation of what has been learned (PPP, slides...) so that other students learn
what males up the chemical composition of flouPEER EDUCATION.

- Discussion.
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To zdau

Outcomes:

1. Students independently analyze the finished products in accordance
with the applicablelegal norms;

2. Students acquire knowledge and vests needed to properly analyze and
manage the qualitypf water for drinking and food industry

Activities:

- Pupil spill to groups based on the vests

- Students watch the educational movie "Water"
Ibl:
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- Each groupgets a task a topic to study, which is part of the teaching
unit that is processed 1. Circulation of water in nature

2. The quality of water for drinking and food industry
3. Basic analyzes for water quality implementation
4. Wastewater and trangsion procedures

5. The influence of municipal wastewater and the water of the
food industry to theenvironment

- Students study the task theme, they have textbooks and the Internet
available- groups of making short presentations of what they have
learned (PPP, Flajer, comic -.ptudents present learned so that
through their presentation they train other studeRtser education

- Discussion: Students comment on what and how they learned.

FE FEMENT IN WATER
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Outcomes:

1. Students independently analyke finished products in accordance
with the applicablelegal norms;

2. Students acquire knowledge and vests needed to properly analyze and
manage the qualitypf water for drinking and food industry
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3. Students use accessories independently, perfater wampling,
perform analysis, draw ahart and read the results

Activities:

- Students take the accessories individually, perform an
experiment according to therocedure, perform a budget and
make a conclusion

Stem

- Students are doing interactiveractical veses by given instruction:
1. Preparing a standard solution series

2. Preparing a water sample

3. Reading absorption

4. Drawing graphics

5. Reading a sample results

- The results of the analysis show tktsand graphically.

- Each student presents his results and conclusions.
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Determination of carbonate water hardness

¢ 2 1 Radwr:Miehany autor,
licencja:CC BSSANC

Outcomes:

1. Students independently analyze the finished products in accordance
with the applicablelegal norms;

2. Students acquire knowledge and vests needed to properly analyze and
manage the qualityf water for drinking and food industry

3. Students use accessories independently, perform water sampling,
perform analysis, workbudget and interpret the resuistained

Activities:

- Students watch the movie and presentation on
"Carbonate Hardness'Students are going to groups
based on competencies.

Stem
Students are doing interactiv@ractical veses by given instruction:

- each group of students reeeione special water pattern;
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- each group performs analystgration;
- Each group is budgeting

- the results of the students display the tabembarrange them with
each other; The discussion about how they came to the results, what
they learned, what they concluded.

Microorganisms of Detals: Prokariota and Eukariota

Prokaryotic cell Eukaryotic cell

Plasma membrane
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Outcomes:

1. Acquiring knowledge of morphological and physiological
characteristics ofmicroorganisms

2. Students understand the difference between prokaryotic
and eukaryotic cells Activities:

eduscrum

- formation of teams on the basis of competence;

- the teacher gives the topic and gives instructions;
- work planning, deciding whwill do anything;
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- Students make eduscrum board where they show their activities

- Students investigate on the task of the topic, at their disposal are
textbooks and the Internetstudents prepare their presentations (PPP,
poster, comic ....);

- preentation;

- discussion and evaluation.

Morphology of yeast

Cytoplasm
Nucleus —e

Cell membrane
Chitin cell wall

Mitochondrion
Vacuole
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Outcomes:
- students distinguish between basic types of microorganisms;

- students know that they explain the morphological
characteristics of the yeastStudents know that theyte the
use of yeasts in the food industry

Activities:
This project has been funded with the support from the European Commission
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Digital Storytelling
- pupil to groups;
- The main character and heroine in the story is yeast;

- Each group devises a story in which the main character goes through
different adventureshroughwhich he will

to tell the others the story of their role in the food industry (bakery,
conductor, biotechnology.Group members collect pictures, videos from
the Internet ...

- Groups choose how they will tell their story (comic Disigner, Canva
Strip, Comic Life, Storykit ...)

- Each group presents its own story to put on other students
through the story peers EDUCATION;

Vitamins

¢ 2 | RaatorONlezhanv autor. licenciaC BY

Outcomes:
- Students distinguish between vitamin types;
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- Students can explain the diseases that occur due to
vitamin deficiency: Students classifyitamins soluble
in water and in fats

Activities:

- pupil to groups 2 groups;

Ibl

- Each group gets the task of studying one group of vitamins

- Students with a teacher form basic questions that should
be croaking in grid task.

- Studentsnvestigate, have a textbook and the Internet available.

- The presentation of the learned (PPP, Hamer, slides ...) so that other
students learn what thieasic characteristics of individual vitamins age
council education.

- Discussion debate.

Organic, conventional and GMO food

“
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Outcomes:
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- students are introduced to differences in organic,
conventional and GMOs;explains the role and
significance of organic, conventional and gmo feod
Explain the importance of food call and influence on the
environment Activities:

Gamidification.
- pupil to 3 groups;

- each group draws a note with a type of food that becomes the main character in the
game;

- Each group makes up a game in which the main character goes through
different challengesand the beating is to explain the good and bad sides
of the food through play

- Members of the groups collect pictures, video views from the Internet card ...

- Students set up the rules of the game, a booty is a group that gives the
most arguments andxpensive the highest number of points, for organic,
conventional or GMO food

- Each group presents its own game so that through the game it trains
the other studentspeers
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Alcohols
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Outcomes:

A Ilntroducing students to the concept

A Getting to know students and gai ni

ng

to obtain alcohol A /phygicaliandi ng knowl edg

chemical characteristics of alcohol A
about the use of alcohol

Activities: EduScrum

A Division of students into four teams
summer, autumn anainter)

A Defining and dtdifaredtitaskg) t asks (teams g
A The professor gives instructions on
A Student s, using the internet and tex

the task that theyneed to present to the other teams
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A St udent sesearchdhe tppc ofaheidassignment, explaining
and applying theacquired knowledge.

A Students within the team agree on ho\
poster- Canva Desingor some other application, short video...)
A Presentation of works
ACommunication, discussion, presentation of conclusions
AEvaluati on
Amino acids
Carbon
Amine Base
R-Group or Side Chain
¢ 2 1 RantbrONleghanv autor. licenci&C BY

Outcomes:
A Introducing students to the concept
A Getting to know students and gaining

and production ofamino acids
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knowledge about the importance of amino acids for the human body

Activities: STEM

A Divi
A Defi
A The

A Student s,

A Student s

A Student s

A Presentat.i

A Communi

sion of students into teams
ning and dividing tasks (te
professor gives instruction
using the | nreparationeof an
the task that theyneed to present to the other teams
engage and research th
and applying theacquired knowledge.
within the team agree
poster- Canva Desingor some other application, short video...)
on of wor ks
cation, discussion pres
uati on

A Eval
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Proteins

¢ 2 1 RadtorONlezhany autor, licencj@&C BXSANC

Outcomes:
Alntroducing students to the concept and division of proteins

A Getting to know students and gaining
structure of proteins A Gaining knowl e
chemical characteristics of proteins A

the mportance of protein in the diet

Activities: IBSE
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A Division of students into teams, by 1
autumn and winter) A Defining and diVvi

tasks)

A The professor gi v e sassignnentusingtheilBSE siethoch |

A  Students, using the internet and t ext
the task that theyeed to present to the other teams

A Students engage and research the topi
and applying theacquired knowledge.

A Students within the team agree on ho\
poster- Canva Desingor some other application, short video...)

A Presentation of works
A - Communication, discussion, presentat.

A Evaluati on

Enzymes
Enzyme changes shape &, Products
Substrate slightly as substrate binds an
{ Active site / i
Sglbslrale entering Enzyme/substrate Enzyme/products Products leaving
active site of enzyme complex complex active site of enzyme

¢ 2 1 ReatordNleghany autor, licenci@C BXSA

Outcomes:

A I ntr oduc theagnceptoliehzmymess t o
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A Getting to know students and gaining
structure of enzymes A Gaining knowl ed

of action of enzymes

Activities: Storytelling

A Division of students into two teams,
(dayand night) A Defining and dividing t
the same tasks)

A The professor gives instructions on

A Student s, using the iIinternet and tex
the task that theyeedto present to the other teams

A Students engage and research the top
prepare a story on thassigned topic

A Students within the team agree on ho
poster- Canva Desingor some other applicatioshort video...)

A Presentation of works
A - Communication, discussion, presentat

A Evaluati on
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Carbohydrates

Simple Complex

Monosaccharldes Dlsaccharldes Polysaccharides

;

Glucose Maltose Starches

Fructose Lactose Fibers

Galactose Sucrose Glycogen
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A The professor gives instructions on |

A St uudimgrthe isternet and textbooks, approach the preparation of
the task that theyneed to present to the other teams

A Students engage and research the topi
and applying theacquired knowledge.

A St udent smagieé¢ dn haw theyhwil présenaithe task (PPT,
poster- Canva Desingor some other application, short video...)

A Presentation of works
A Communication, discussion, presentat.i

A Evaluati on

Alkaloids and antibiotics

Inhibition of Protein Synthesis by Antibiotics

Chloramphenicol
hinds ta 505 r-RMA and
inhikits farmation of
peptide bond

Growing peptide

FRRA Erythramycin

FRMA binds to 505 -RMNA and
prevents movernent
along m-RkA
rm-RA
Streptormycin Tetracycline

changes shape of 305 interfers with the FRRMA
r-RMNA and causes m-RMA anticodon reading of

to he read incorrectly m-RMA codon

C. Ophardt, c. 2003

¢ 2 1 RamtorONiezhany autor, licencj@C BYSANC

Outcomes:
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A 1 nt rswudentsto thegconcept and classification of alkaloids
and antibiotics A Gaining knowledge ab:

and antibiotics on the human body
Activities: Storytelling

A Division of students i nt-mghtf) wo t eams,

A Defining and d-ialkaloidsiamlg tasks (Team 1
Team2anti bi otics) A The professor gives

how to do the task using Storytelling

A Student s, using the internet and t ex!
"story" that theyshouldpresent to the other teams

A Students within the team agree on ho\
poster- Canva Desingor some other application, short video...)

A Presentation of works
A - Communication, discussion, presentat.i

AEvaluation
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Mineral substances

Tol R 2 tadidr: lieznany autor, licencj@C BSSANC
Outcomes:
A Ilntroducing students to the concept

substances A Acquiring knowl edge about
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