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Carbon Cycle Introductory Activities 

•! Looks at carbon from a global perspective 
 
•! Use systems thinking to understand cycles and sub-cycles 

•! Introduces students to the important carbon concept of residence 
time 

 
•! Help students see the difference between the effects of human 

presence and human actions on the carbon cycle 

•! Allow students to move around the classroom, discuss with peers 
and explore science while using reading and math skills 

 
•! Included Activities: Carbon Cycle Story, Carbon Travels Game, 

Getting to Know Global Carbon, Pencil and Paper Carbon Modeling 
  



Modeling 

•! Introduces students to the use of models in science 

•! Applicable to students around the world  

•! Learn how carbon is stored and transferred at the ecosystem and 
global level 

 
•! Understand ways that carbon can change with a change in 

environmental conditions 

•! Connection to field collected data 
 
•! Included Activities: Paperclip Simulation and Computer Model, Paper 

and Pencil Carbon Model, Global Carbon Cycle Models, Biomass 
Accumulation Model, Earth Exploration Toolbook Biomass Model 

 



Classroom Experiments: Plant-a-Plant 

•! Hands-on activities: range of cultivation experiments with real plants 

•! Exploration and validation of variables necessary for plant growth 

•! Demonstrates that CO2 is incorporated into plant biomass 
 
•! Understand changes in carbon storage at the plant and ecosystem 

level 
 
•! Included Activities: Light, Water, CO2, Mineral Nutrients, 

Temperature, Soil Respiration, Plant-a-Plant Computer Models 



Field Measurements 

•! Field engagement learning activities that provide necessary 
background before collecting data 

 
•! New carbon storage protocol based on existing GLOBE land cover 

site set-up and biometry protocols 
 
•! Allow students to make connections between the global C cycle and 

their own schoolyard  
 
•! Data can be scaled from the sample site to schoolyard, state, region 

or country to make carbon storage estimates 

•! Included Activities: How do Scientists Measure Trees?, Biomass 
Units, Allometry, Site Set-up, Tree Mapping, Grass, Shrubs and Tree 
Measurements, Field Biomass Analysis, Scaling Up 
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http://globecarboncycle.unh.edu 
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The International Polar Year. . . 

W+3'3! W#0)+3'3!

<;)0!;)JJ%#&!.#!0;%!J-1)+!+%(.-#&!)d%30&!-0;%+!U-+1C!+%(.-#&!



!"#$%&X1H7.6&

a!&b+*6.2;&E69:&b2*0:2+4&-.&3&5&$&
a!&JBo&*.;&3&5$&X7,*44*;-+4&
a!&'*06169*92&40:--1&0-11*,-+*A-.4&
&9:+-H@:&!3&B*14&
a!&&X+0A0&$6+;&F6@+*A-.&;640H446-.4&
,29E22.&49H;2.94&6.&"67*V&B2+H&*.;&&
J.&&X1*4P*V&Rg3g&
&&&&
&
&



!!Classes paired between Australia and Alaska 
!!Each pair writes and illustrates collaborative  
   mystery story focused on the polar regions 
!!Scientist mentors 
!!Books done electronically using web  
   platform 

)-11*,-+*AD2&B+-O209&,29E22.&9:2&Rg3g&*.;&XH49+*16*T&
)-7,6.6.@&3062.02&V&"*.@H*@2&*.;&X+9&

J02&F/492+/&2MB-1*+&$--P4&



W1)&@)N!e>W:!!^!&3;--1&N!slMsd&S!&

e&;A).)N!W+(%#'#)T&&dd&3&

JBo&B-12&9-&B-12&
_6;2-0-.I2+2.024&
&

82,&):*94&&*.;&
82,&'-+H74&



Z6167*.O*+-&%=>2;6A-.&&
&&&&&&&&&leetV&leme&

utl&7&

dute&7292+4&

mVvpe&7&
*;)#(%!!.#!$%(%0)'-#!!
U.0;!21%$)'-#!

lvec&7&

cVelp&7&

67892!WS+.3)N!
>%)&-#&!G!9.-5%&!
61-,%!/)#b)#.)N!
67892!\%#4)!
67892!e>W!
<.0;!$.+0A)1!
J)+'3.J)#0&!!S+-5!
5-+%!0;)#!MP!
3-A#0+.%&!



.%4+(*+!M!>3()%+!4*=!N4&6(*!
!!!!!!!!!!!!!!N(GG46(&49(*!



>%)&-#&!)#C!9.-5%&!D+-S%&&.-#)1!X%$%1-J5%#0!5-C%1N!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!F)3%I0-IS)3%!<-+@&;-J!

Monday Tuesday Wednesday Thursday Friday 

Science 
Content 
and 
Process 

Introductio
n and 
setting the 
scene 

Atmosphere Phenology 
-!Budburst 
-!Green Up 
-!Green Down 

Hydrology 
-!Transparency 
-!Temperature 
-!Dissolved O2 
-!Electrical conductivity 
-!pH 

Ice Seasonality 
-!Freeze Up 
-!Break Up 
Frost Tube 

GLOBE 
Model 
for 
Student 
Scientific 
Researc
h 

Observatio
n 

Asking a question Data collection and 
analysis 

Design an 
investigation 

Putting it all 
together 
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Earth as a system 
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From Local to Extreme Environments 

FLEXE Project Overview 
FLEXE Four-Year Project GOALS:  

To help students deepen their understanding of:  

•! earth systems science, in particular through contrast with 
concepts illustrated by deep-ocean processes (the extreme!) 

•! scientific inquiry skills, including the process and nature of 
science "

To evaluate FLEXE activities  effectiveness"

To integrate with GLOBE"
 



From Local to Extreme Environments 

Why the deep-sea? 
•! Hydrothermal vents and cold seeps 

offer novel examples of integrated 
Earth Systems. Geology 

Hydrology Biology 

•! Vents and seeps are EXTREME   
•! Immense pressure 
•! Extreme temperatures, steep gradients 
•! Toxic fluids, low pH 
•! Absence of light 

•! The contrast with more familiar 
local ecosystems helps deepen 
students  understanding. 



From Local to Extreme Environments 

FLEXE Components 
•! Comparison of Data/Environments 

"!  Local/Schoolyard data  (primary data) 
"!  Partner school data / GLOBE database  

 (secondary data)  
"!  Deep-Sea data ( EXTREME  data)"



From Local to Extreme Environments 

FLEXE Components, con t. 
•! Links to the Extreme Environment 
•! Facilitated interaction with scientists 
around data analysis (FLEXE Forum) 
•!  Live Research Cruise featured via 
interactive website 



From Local to Extreme Environments 

FLEXE Components, con t. 
•! Community of Learning 

Student  Student  

Scientists 

Teachers  

 
•!  Student-Student (Partner school 

 exchange, Peer Review) 
•!  Student-Scientist (FLEXE Forum, 

 Cruise website) 



From Local to Extreme Environments 

Systematic Evaluation 
Energy Unit & partial FLEXE System pilot tested in Fall 07, revised, 
added partnering function and final tested in Spring 09  
•! 44 GLOBE schools involved from four countries (US, Germany, Thailand, 

Australia) with ~1400 students. 
•! Evaluation of effect of international vs. domestic partnering 
•! Analysis of student data using argumentation analysis and QQ  surveys. 
 

Ecology Unit & FLEXE Forum tested in Spring 10 
•! 36 schools involved from 4 countries (US, Thailand, England, Costa Rica) 

with ~1100 students 
•! Evaluation of effect of student-scientist interaction (FLEXE Forum) 
•! Analysis of students  Forum responses over time. ""

"

!
" " " ""



From Local to Extreme Environments 

FLEXE Results 
•! Earth Systems Science Understanding: FLEXE has developed and 
tested two instructional units - one on Energy Transfer, and a second on 
Ecology. Both units emphasize the use of data and the process of scientific 
investigations in understanding earth systems science.  

•! Science Process Skills: We have developed and demonstrated the 
effectiveness of innovations like web-based student peer review, student-
scientist forums, and the integration of student schoolyard research with data 
from extreme environments.  

•! Science Education Research: FLEXE has successfully implemented 
international web-based projects in which students interact with each other 
and with scientists online, all while complying with very high standards 
concerning human subjects protection.  



From Local to Extreme Environments 

General findings  
•! The deep-sea environment IS engaging for students.  

•! FLEXE makes deep-sea concepts accessible to students. 
•! The contrast with local  does help deepen students  understanding.  

•! Scheduling of live events  (i.e., FLEXE Forums, Peer Review, Cruises) 
within the school year is challenging but doable. 
•! Middle school students are capable of valid peer review. 
•! International Partnerships result in greater impact on student learning.  
•! Student-Scientist interactions via FLEXE Forum are considered very 
positive (from teacher feedback) and are effective in engaging learners. 
•! FLEXE Forums are scalable although require an education intermediary. 
We are currently testing these ideas with the other ESSPs.  "

" ""



From Local to Extreme Environments 

FLEXE Publications  
 
 

Kerlin, S., Goehring, E., Carlsen, W., Larsen, J., Fisher, C. (2009). Design of an 
online global learning community: International collaboration of grades 7-9 
science students. CSCL 2009: Proceedings of the 9th International Conference 
on Computer Supported Collaborative Learning Vol. 2. 

Kerlin, S., Goehring, E., Carlsen, W. (2010). Online science classroom 
collaborations: a comparison of domestic and international learning communities. 
ICLS 2010: Proceedings of the 9th International Conference of the Learning 
Sciences Vol. 2. 

Kerlin, S., Carlsen, W., Kelly, G. & E. Goehring (2011). Students  Online 
Argumentative Discussions of Local and Extreme Environments. WEEC 2011: 
Proceedings of the 6th World Environmental Education Congress. 

 

 

 

 
 

More to come!  



On behalf of our team:  
 

Liz Goehring (Pennsylvania State University) 
Dr. Bill Carlsen (Pennsylvania State University) 

Dr. Chuck Fisher (Pennsylvania State University) 
Dr. Steve Kerlin (Northern Kentucky University) 

Dr. Matt Smith (University of Florida) 
Eric Simms (University of California, San Diego) 

Along with entire Ridge2000 research community  
 

Many Thanks to YOU, the GLOBE community! 
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