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Getting to GRIPs with Climate Change 
 
Forty thousand years ago the climate was extremely cold; how do we know this?  Do 
you simply accept the scientists’ proclamations? Well, now you no longer have to. 
 
Using real data from the Greenland Ice Core Project (GRIP) you and your class can 
become scientific researchers and look back in time.  Discover the Earth’s past climate 
by studying data from an ice core and analyse this in the same way that scientists 
working in the field would. 
 
Your class will use actual data from an ice core drilled in Greenland to look at changes in 
climate over the past 40,000 years. Pupils will then write a scientific report to detail their 
findings.  This activity is based both in the classroom and the computer lab using 
Microsoft Excel and the data we provide to produce your very own average temperature 
graph.  By interpreting this graph your pupils will be able to explain the Earth’s major 
climate change events in the last 40,000 years. Will they spot the last really cold period?  
This is a great cross curricular activity that will link IT, topical science and literacy skills 
allowing pupils to apply their knowledge in different curricular areas.  
 
You will need: 

• Computers for each pupil with internet access and Microsoft Excel 

• A printer for their graphs (optional) 
 

 

Workshop Title Pre/Post Suggested CfE Stage 

Climate Change 
Getting to GRIPs with 

Climate Change 
Post Fourth 

 

Learning Intention 

We are learning how climatologists use ice cores to investigate the Earth’s past climate.  
We are learning how scientific reports are written. 

 

Task 

We will imagine that we are climate scientists working on the GRIP.  We will use Microsoft Excel to 
examine real data from an ice core drilled from the Greenland ice sheet to produce a graph that will show 
how temperature in the North Atlantic region has changed over the last 40,000 years.  We will then write a 
scientific report using the information gathered from this data. 

 
 
 



 

Success Criteria 

• Using Microsoft Excel and the data supplied pupils will make a scatter graph showing levels of 
Oxygen-18, (

18
O), over the last 40,000 years 

• The graph should have an appropriate title, suitable annotations and an appropriate scale  

• By the end of the activity each pupil should have written a report consisting of summary/aims, 
introduction, methods, results and discussion/conclusions  

• By studying major climate events in history and comparing the dates to the graph, pupils should 
be able to identify major trends and changes in the data and explain what they mean   

 

 

CfE Capacities 

Successful Learners  

• able to use literacy, communication and numeracy skills   

• able to use technology for learning  

• able to link and apply different kinds of learning in new situations 
 
Confident Individuals   

• able to achieve success in different areas of activity 
 
Responsible Citizens  

• able to develop knowledge and understanding of the world and Scotland’s place in it 

• able to evaluate environmental, scientific and technological issues 
  

Effective Contributors  

• able to communicate in different ways and in different settings through the use of spreadsheets 
and graphs   

• able to apply critical thinking in a new context; create and develop a working graph and solve 
problems 

 

CfE Outcomes and Experiences 

Science – Topical Science 
Having selected scientific themes of topical interest, I can critically analyse the issues, and use relevant 
information to develop an informed argument.  SCN 4-20b 
 
Leads to: 
Sciences - Planet Earth – Processes of the planet 
Through exploring the carbon cycle, I can describe the processes involved in maintaining the balance of 
gasses in the air, considering causes and implications of changes in the balance.  SCN 4-05b 
 
Numeracy and Mathematics – Information handling – Data and analysis 
I can evaluate and interpret raw and graphical data using a variety of methods, comment on relationships I 
observe within the data and communicate my findings to others.  MNU 4-20a 
 
I can select appropriately from a wide range of tables, charts, diagrams and graphs when displaying 
discrete, continuous or grouped data, clearly communicating the significant features of the data.  
MTH 4-21a 
 
Literacy and English – Reading - Finding and using information 
Using what I know about the features of different types of texts, I can find, select, sort, summarise, link and 
use information from different sources.  LIT 3-14a / LIT 4-14a 
 
By considering the type of text I am creating, I can independently select ideas and relevant information for 
different purposes, and organise essential information or ideas and any supporting detail in a logical order.  
I can use suitable vocabulary to communicate effectively with my audience.  LIT 3-26a / LIT 4-26a 

 

 

 



 

Description 

This activity takes place in both the computer lab and in the classroom and aims to introduce/improve 
pupils’ experience of analysing real data and extrapolating that to real life situations. The pupils will use 
ready prepared data to create a simple scatter graph showing changes in average temperature in the 
North Atlantic region over the last 40,000 years. Pupils will then write a report using the supplied data and 
summarise their results in the style of a scientific report. 
 
The data provided for this exercise (see supporting Excel file) is taken directly from an ice core extracted 

as part of the GRIP. 
 

• Column A shows the age of each sample given as years “before present” (years BP) 
 

• Column B shows levels of the oxygen isotope 
18

O at each sample point; this is used as an 
indicator of temperature 

 

 
Supplementary information on 

18
O is provided in the “Further Background Information” section at the end 

of the page.
 

 
Creating the graph:

 

• A graph indicating average temperature change over the last 40,000 years can be created by 
highlighting both columns and clicking on the ‘chart’ icon (a sample chart is included in the 
worksheet). In ‘chart type’ select ‘X Y (scatter)’ and in ‘chart subtype’ select the icon on the bottom 
right picturing lines only. Name both axis.  

 

• The graph can be made clearer by double-clicking on both the ‘X’ and ‘Y’ axis in turn and 
changing their scale; the maximum value on the X-axis should be 40,000 and the minimum value 
on the Y-axis should be -30. 

 

• Double-click on the X-axis and under the ‘scale’ option highlight the box entitled ‘values in reverse 
order’. This will re-order the axis placing the past to the left and the present to the right.  

 
Writing the report: 
Once the graph is complete each pupil should write a report on their data and results. Their report should 
include the following sections: 
 

• Title: including author’s name written below. 

• Summary: This does not have a ‘summary’ heading and is simply an abstract (often written in 
bold font). It should be no more than half a page and could include an overview of the project aims 
and conclusions. 

• Introduction: This section should provide background on climate change, concerns and 
implications as well as addressing questions such as why do scientists drill into ice sheets. Pupils 
should mention that our modern climate could change and that by studying the climate of the past 
we may be better prepared for the future.   

• Methods: In this section each pupil should describe how ice cores are drilled and the methods 
used to represent the data.   

• Results: In this section pupils will present their graph and describe it.  They should try to do this 
objectively, only discussing what the graph actually shows. There should be no interpretation at 
this point.  

• Discussion: In this final section the pupils should discuss their findings and interpretation of the 
data.  They should try to answer any question set in the introduction and reflect on changes in the 
Earth’s climate over time. They may wish to take into account the larger changes and discuss the 
final stages of the latest cold period and the possible reasons for its cessation. This last point 
cannot be answered from the graph alone and may require further research; we have supplied 
some useful links in the ‘Web Resources’ section which may help.  

 

 

Web Resources 

Ice Cores (General): 
http://www.gisp2.sr.unh.edu/MoreInfo/Ice_Cores_Past.html  
http://earthobservatory.nasa.gov/Features/Paleoclimatology_IceCores/  
 



 

The Ice Age/Last Cold Period: 
http://news.nationalgeographic.co.uk/news/2003/03/0317_030317_iceshelf.html  
http://www.bbc.co.uk/weather/features/understanding/iceage_01.shtml  
http://www.bbc.co.uk/weather/features/understanding/iceage_02.shtml  
http://www.homepage.montana.edu/~geol445/hyperglac/time1/milankov.htm  
 
Complete datasets are also available online supplied in dat. file format. These may be extremely large, 
comprising several thousand values and will require importing to Microsoft Excel.   
 
All information originally sourced from: http://www.ncdc.noaa.gov/paleo/icecore/greenland/ 

 

Further Background Information 

Oxygen Isotopes 
Oxygen-16, (

16
O), and Oxygen-18, (

18
O), are the most common isotopes found in nature and therefore 

useful when investigating climate. 
16

O is around 12% lighter than 
18

O and so evaporates preferentially to 
18

O.  When the climate is cooler 
16

O evaporates from the oceans and falls as snow onto the glacier or ice 
sheet.  This means that 

16
O becomes locked up in the ice and the oceans become 

18
O rich.  However, 

when climatologists study the ice cores they sometimes find 
18

O rich layers which are interpreted as 
warmer periods in our climate history. In this data Column B shows levels of 

18
O from each ice sample.  

(Note that this is 
18

O in the ice and not in trapped gas).   
 
Description of the Climatic Timeline 
The dataset begins 40,000 years BP. This corresponds roughly with the start of the last glaciation in the 
UK.  At this point levels of 

18
O are low and with the exception of a few peaks remain so until circa15,000 

years BP.  At this point the graph shows a distinct peak in 
18

O indicative of a much warmer period.  
However, around 13,000 years BP there follows another short dip in 

18
O; for c2,000 years the climate 

appears to have cooled again resulting in glaciers growing back in Northern Europe.  In Scotland, this 
shorter ‘mini ice age’ is known as the ‘Loch Lomond Stadial’.  In broader scientific terms it is called the 
Younger Dryas.  Most of the glacial landforms you can see in Scotland today were formed during the 
Younger Dryas. Following this period, levels of 

18
O begin to climb again and revert to a prolonged period 

of high values leading up to the ‘present’.   

 

References 

The data presented for this exercise was adapted from the following sources: 
Johnsen, S.J., H.B. Clausen, W. Dansgaard, N.S. Gundestrup, C.U. Hammer, U. Andersen, K.K. 
Andersen, C.S. Hvidberg, D. Dahl-Jensen, J.P. Steffensen, H. Shoji, A.E. Sveinbjörnsdóttir, J.W.C. White, 
J. Jouzel, and D. Fisher. 1997. The d18O record along the Greenland Ice Core Project deep ice core 
and the problem of possible Eemian climatic instability. Journal of Geophysical Research 102:26397-
26410. 
 
Dansgaard, W., S.J. Johnsen, H.B. Clausen, D. Dahl-Jensen, N.S. Gundestrup, C.U. Hammer, C.S. 
Hvidberg, J.P. Steffensen, A.E. Sveinbjörnsdóttir, J. Jouzel, and G.C. Bond. 1993. Evidence for general 
instability of past climate from a 250 kyr ice-core record. Nature 264:218-220. 
 
GRIP Members. 1993. Climate instability during the last interglacial period 
recorded in the GRIP ice core. Nature 364:203-207. 
 
Grootes, P.M., M. Stuiver, J.W.C. White, S.J. Johnsen, and J. Jouzel. 1993. 
Comparison of oxygen isotope records from the GISP2 and GRIP Greenland ice cores. Nature 366:552-
554. 
 
Dansgaard, W., J.W.C. White, and S.J. Johnsen. 1989. The abrupt termination of the Younger Dryas 
climate event. Nature 339:532-533. 

 

Enjoyed this activity?  
Get in touch at education@dynamicearth.co.uk and let us know how it went. Remember to visit the website 
regularly for further activities as we are constantly working on novel content to enhance your Dynamic Earth 
experience both pre and post visit.  

 


