


This activity has been developed by the Project maths Development team for Maths Week Ireland 2011.
Although designed primarily for post-primary schools in the Republic of Ireland and Northern Ireland, schools all over the world are welcome to participate. This activity is also suited to primary schools
 (
Objective:
)                  
 (
Materials:
)Students use statistics to decide on the best design for a loopy airplane and with the evidence they gather, convince others that their chosen design is the best. In carrying out the investigation students naturally engage with the phases of statistical inquiry: Problem, Plan, Data collection, Analysis and Conclusion.

 Plastic straws, different types of paper, scissors, ruler, sticky tape, measuring tape.
 (
Getting Started
)A loopy airplane is made from a straw and two loops at the ends of the straw. The picture on the right shows an example of one such design. 
. 
Logon to www.mathsweek.ie go to schools section. There you will find information to support you. (Including this handout)
You can watch a  video on Loopy Aeroplanes on the website
Download Individual aeroplane record sheets and print/copy for the students. This will make it easier for them to record data. 
Register your class and input your class’s data
You can visualise the data on the website in Heat Maps 
You can download your data and also all data from schools all over Ireland
Then, you can import your data into a spreadsheet and your students can run any number of statistical enquiries.

 (
Register Your Class
 investigation:
)


You must register your class before you can input data or retrieve data.
Go to www.mathsweek.ie. Follow the links to “schools”
You will be sent a Class i.d. You will need this to enter / retrieve data
Each student will have to give their plane an indentifying name and the student / teacher will enter the dimensions of their plane on the website form. 
The student/teacher will then enter all the flight data for that plane. 
Data for each plane in the class is entered in this manner
Data may be visualised in heat maps on the screen. These heat maps display relationships between any of the plane parameters and the distance travelled. In the heat map different colours (temperatures) show the concentration of data points.
Data for the entire class can be retrieved either as CSV format (comma separated variables) or as an Excel spreadsheet. 
All data from all schools can also be downloaded to compare the local data set with the larger data set.

NB it is useful to use the Plane Record Sheet (downloadable from www.mathsweek.ie)
NB No class, school or individual plane identification is visible in the global data

Data entry form on www.mathsweek.ie


 (
Note:
)
To get the most out of the investigation, it should be as unstructured as possible. The planning phase and collecting data is just as important as the other stages. So, for example, allow students to define how they are interpreting “best design” as this will have an effect on their conclusions. Is the best design the one that travels the furthest or reaches the greatest height while in the air? Allow students to explore what kind of data they need to collect and how they will collect it

 (
Phases of the 
Design
:
 investigation:
)

Ask every student to design the loopy airplane they think will work the best. Don’t define the parameters for them. They can use any length of straw, any width of paper, etc. Students can discuss with each other what their “hunches” are and base their design on this.

Problem: Students need to discuss how they define “best”, i.e. Is it the fastest, the one that travels the greatest distance, the one which flies the highest, spends the longest time in the air. etc. 
Plan: Students need to plan what data they are interested in collecting in order to answer the question they have posed. Encourage them to discuss factors which could be altered on the loopy aeroplane, such as width of paper, length of paper, type of paper, length of straw, diameter of the loops, area of the loops, ratio of the loops. What if the loops are placed at various positions? Once they have decided what data they want to gather, they can put together a plan as to how they will gather this data.
Data collection: Encourage students to discuss ways of gathering the data. Is one flight enough? Five, ten. How will you account for anomalies, etc? How will you ensure that your data is reliable? How will you collect the data; how will you ensure that it is accurate? You may want to decide as a class that you will do a certain number of flights each and compile all the data together. 

Data analysis: Once students have compiled all the data allow them to decide how best to analyse their data. This will be very much based on their interpretation of what the best design is. 

Suggestions for primary school students: Students could organise and display data, look for emerging trends. Encourage them to make judgements on the data set as a whole. For example they may look at the typical distance travelled by the airplanes. They could divide the data into “loops made with paper” and “loops made with card” and compare the data sets in order to establish which material is a better choice.
Suggestions for Junior Cycle students (Key stage 3): Junior cycle students could do all the above suggestions for primary school. Look for patterns in the data. In addition, they could look at measures of central tendency and spread by drawing displays which help them analyse the data (line plots, stem and leafs, encourage them to decide which display will help them most with their inquiry). They can look for outliers and make predictions based on their data.
Students may decide to plot the relationship between two variables and examine the effect that say the length of the straw has on the distance travelled. This doesn’t have to be formal (i.e. using correlation coefficient) just use an intuitive approach, although in the discussion the concept of a correlation coefficient may arise! Depending on prior learning, they can examine whether relations are linear, quadratic or exponential or none of these.
Suggestions for Senior Cycle students (Key stage 4/ Sixth form): Students can do all of the suggestions above, but can also examine relationships between variables and use scatter plots, line of best fit and analyse correlation coefficients in order to arrive at their conclusions. For example they could examine the relationship between the length of the smaller loop and the distance travelled.
If a number of classes in the school are carrying out the investigation, students could be encouraged to take a random sample from the data, decide how big the sample should be and make comparisons between the data on a school level and their own data. They can look at confidence intervals, margins of error as further ways of making presenting their argument.
[bookmark: _GoBack]Conclusions: In the conclusion phase, students interpret their results, reflect on the processes, and draw critical inferences. At this stage it is important to ask questions which will connect their conclusions to the question under investigation and the evidence they have collected.

Students could make a presentation to the rest of the group about why they made their selection based on their analysis of the data.
After the students have analysed the data, push them to make a decision about the “best design”. It might be interesting to discuss the limitations of their original designs and why the design they have arrived at is the best design.
Extensions: In Science class students could explore why the design they have chosen as the “best design” works. Where is the centre of gravity? Does the fact that the straw is hollow affect the flight distance? What about changing the wings? Would flat wings be a better design? 
Students could make a model loopy airplane based on their decision of what model is the “best design”.
Students could go on to develop a more advanced airplane and carry out the same analysis.
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As a fun activity for Maths Week, visit
our loopy Aeroplanes page and have
your class design and make their own
individual aeroplanes.
‘Students can then investigate which
design works best for the distance and
speed the airplane travels.
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