Pecking Order in Chickens Investigation
A note to teachers:

This is an interesting yet rather atypical dateestigation. Students investigating this datasatireq reasonable
level of competence with the graphic calculator Hredability to 'thinking outside the box'.

For this reason it is suggested:
Students need to have the graphic calculator ca@npetto generate and interpret statistics, boxdmsker
plots, scatter plots, lines of best fit and cotieacoefficients.

Students spend a few minutes carefully understgritiie problem to decide what it is they are acyuall
looking for.

The activity be run in an open-ended manner.

Students work in pairs or small groups.

It is very interesting to observe the strategiepleyed by students as they investigate this agtyiven the
chance to think through their ideas and strategi#®ut too much teacher intervention. Howeveritabcareful
‘prodding’ (questioning) is always beneficial fardents who become 'stuck’. It is therefore impurtiaat before
running this activity, teachers familiarize themssl with the variety of strategies available tqhekem formulate
the best questions.

NOTE: If you are new to STAT mode you may find éneficial to first work through the worksheet 'S@lfiided_9860_STAT".

NOTE: If you desire to modify this activity (for ample to make it assessable) and therefore désirertginal word document you may request it by ibnga
casio.edusupport@shriro.com.au

Graphic Calculator data activity = Casio 9860 Activity adapted by Richard Andrew from the 'Pecking Order in Chickens' dataset, 1
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Pecking Order in Chickens Investigation

'Pecking order' refers to the relative ranking tifegn occurs between animals of the same spedien they live
in close proximity. A researcher on animal behawants to study the relationship between peckingioand
weight. He places four chickens in each of severs p&d observes the pecking order that emergesinpen.

The dataset below contains the weights (in graf#)eochickens, arranged by pecking order. Thtaedfirst row
(pecking order 1) gives the weight of the dominantken in each pen, the second row (pecking dtligives the
weight of the second most dominant chicken in g@sh and so on.

Instructions:

Work in pairs or threes. Read and discuss thenmdtion carefully.
You are to investigate the data. Use your graphlicutator to assist your investigation. There mayrore than
one way to enter the data.

You may also may use strategies to investigateatttigity without technology.
You are to write a summary of your findings. (Rdfeyour teacher's guidelines).
Justify all your conclusions.

Pecking Order | Penl | Pen2 | Pen3 | Pen4 | Pen5 | Pen6 | Pen7
1 1880|1300|1600|1380 1800|1000 1680
2 1920/1700(1830|1520/1780|1740,1460
3 1600|1500 1520|1520|1360 1520|1760
4 1830|1880 1820|1380 | 2000 2000|1800

Source: Data collected by D. L. Cunningham, Corbeiiversity

Graphic Calculator data activity = Casio 9860

Weight in grams

Activity adapted by Richard Andrew from the 'Pecking Order in
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Examples of Investigative Strateqi®ecking Order in Chickens

Instructions Screenshots
A class of engaged students who are competentSAI&TI mode of the Casio 9860 will employ some indérg and varied Figl
strategies when tackling this investigation. Sorhthese strategies are outlined below. et ]zt 5 | List B Lige 0
| 1880 1300 1600
Finding the 'Pen Statistics' g 5 ieeal iemnl eam
The most common data entry students first exesui® eénter the data as it appears in the invegiigaDne of the first skillg | 4 ul 1830l ieeo] 1820
many students employ is to find the statisticscgjally the mean, on each pen. This of coursesdu# help in the quest to [ivar Eak [EE
determine if any relationship exists between chmokeight and pecking order. It is beneficial todmethe lookout for Fig2
students embarking on this course of action. Allbem time to explore and conclude that anothetegjyais required. A pit Bl a]lisein | Lzt
good question to ask students who become 'stutidaw does the mean of each pen help you to inyattithe relationship| |[EEEER 1eos| 1ooo| 1680
between pecking order and weight?" 2 teanl el iean :ﬁ:;‘i
y 1380 20oo 20oo E_jE_I%I]
Pecking order Scatter Plots [L0AR [2AF [P
If we include the pecking orders in a list alongsitle lists of data for each pen (Figl) then wddccganerate a scatter plot Fig3
for each pen and check the correlating coefficieneach. If students have already entered thefdatach pen BUT NOT Ekg‘;ﬁr‘?;gé B
THE PECKING ORDER, they can enter the pecking oedtar the pen-7 data. As long as the list comt@inhe pecking BList tListd
order is set as the X List of the scatter plobiesi not matter into which list the pecking ordembers 1, 2, 3 and 4 are T
entered.
Mo = =
The software emulator which generated the screets sim this page has the pecking orders in Listditae Pen Data in | Fig4
lists 5 through 11 (Figs1&2) FLalGrarhz

Grrarh TxFre 1Scatler
i iListd

i=s iLis
Because each scatter plot will contain few poidtegch) we could generate 3 scatter plots at g tisieg a different mark Ekéﬁﬁemy :IIELE'
for each plot.
M= =
Set up StatGraphl for Penl scatter plot using the EMark Type (Fig3) (Your list numbers do not need to rhate
examples in Figs 3, 4 and 5)
Set up StatGraph2 for Pen2 scatter plot using the ZMark Type (Fig4)
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Fig5
' ' StatGrarh3
Set up StatGraph3 for Pen3 scatter plot using theFMark Type (Fig5) EPgPhP?;PE ' Scatter
wlist tListd
Y izt iListT
Frequetc: t1
M= =
Fig6
SLaltlararh 1 Drawln
3 ~aF = Lrawlin
StatGrarhd  fDrawln
Press EXIT and SEL (F4) to turn all three graphs on(use cursor and F1 to turn ‘Draw On' in each c@sgh)
o [ofe DRAL
Fig7
o ‘.' 1
Press Draw (F6)(Fig7) Remember the 'box' mark is Penl, the xkngaPen2 and the 'dot' mark is Pen3. i o
We need to interpret the shape of each graph. &ltiat only 2 of the 4 points for Pen3 (‘dot’ mamie showing. This is
because the last 2 points of Graph3 are commonpuwithits of Graphs 1 and 2. This is not a problemsftrace the graphs| Fig8
StatGrarh3
Press Trace (SHIFT F1) and use the down arrow to nve the cursor onto StatGraph3(Pen3) (Fig8) : i
P #
n=l ) Y=1600
Now use the right arrow tecroll and see the two 'hidden’ point{Fig9 shows the second 'hidden’ point) Fig9
StatGrarh3
Trace along each graphand discuss what is indicated about the chickeesch pen by the graphs. ° L
i
There seems little conclusive evidence of a retatiip between pecking order and chicken weight filoese graphs. But .
let's check the lines of best fit and correlatingfticients. H=4 v=1820
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To generate a line of best fit from a scatter fiettrace must be turned OFF
Turn the trace off bypressing SHIFT F1.
Press CALC (F1) then X (F2)(Fig10)

The screen indicates that StatGraphl is beingaiispl (By scrolling up or down the other graphssatected)

To generate the line of best fit for StatGraphInBeselect StatGraphl using the arrows. Tjirelss EXE.
The first screen will give the equation of the lofebest fit (Figll). Note the correlating coeféint is -0.4

Press Draw (F6)(Figl2)

To generate the line of best fit for Pep2ess EXIT EXIT SEL (F4) DRAW (F6) CALC (F1) X (F2)

Then press down arrow to select StatGraph2 (Figl3)

Press EXE then DRAW (F6)(Figl4)
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Performing the corresponding set of key strokekgeiherate the line of best fit for Pen3 (Figl5)

The only Pen so far to display a strong relation$l@tween chicken weight and pecking order is RdtiRa correlating
coefficient of 0.79

By returning to StatGraph Setup and resetting thist¥ to the respective lists for pens 4, 5, 6 artkde remaining lines of
best fit can be generated. These are displayeavbelo

Line of best fit for Pen4 (Fig16)

Line of best fit for Pen5 (Figl17)

Line of best fit for Pen6 (Figl18)

Line of best fit for Pen7 (Fig19)

NOTE: Some groups of students cleverly utilizertBecalculators so that all 7 graphs are displesyediltaneously.
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A summary table of Pen number and Correlating Goeffts appears below.

Pen No. r
-0.42
0.79
0.29

0
0.09
0.85
0.56
From these results it appears that two out of thens (Pens 2 and 6) indicate a strong correl&ginween pecking order
and chicken weight and one pen (7) could be argsdthving some kind of correlation. HOWEVER, realtizat this is not
the correlation that we might expect. The positoeelations mean that the higher the pecking ondenber (ie the lower
the pecking order) the heavier the chicken. Intéagns it appears the lighter the chickens in Petisahd 7 the
'bossier'/more assertive they are!

N[O WIN ([

Investigating the data according to Pecking Ordsihér than Pen Number)
Another valid strategy requires the data to beredtento 4 lists ie Pecking Orders 1, 2, 3 andig4#0&21)
This allows for a comparison between chickens ohgsecking order.

Comparing the Box Plots of the weights of the tkéns of each Pecking Order

We can only display three box plots on the scremnlsaneously so we will display Pecking Order2 Bnd 3 on one scree
(Fig22 — Pecking Order is on top) and then PecKingers 1, 2 and 4 on another (Fig23 — Pecking Gtdgion the bottom).

NOTE: Some groups of students will cleverly utilzealculators so that all 4 graphs are display@dlsaneously.
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A table of Pecking Order and Median Chicken Weigb&ned from the Box Plots, appears below. Med =1830
Peck Order | Median Weight
1 1600
2 1740
3 1520
4 1830
Again, although not conclusive it appears therddcbe a mild trend that the lighter chickens tenttedave a higher
Pecking Order, ie lower Pecking Order Number @atier chickens in this study tended to be the mssertive).
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A 'crude’, yet effective, 'no-technology' method:

This is an interesting activity ‘closer' which does require technology. To see at a glance whekieeheaviest chickens
tend to have the highest pecking order (ie arertbst assertive - we know this is not the case)plsimolour in the heaviest
chicken weight in each pen.

An example of this 'graph’ appears below. We carasa glance the heaviest chickens tend to eedbower end of the

pecking order.

Peck | Penl | Pen2 | Pen3 | Pen4 | Pen5 | Pen6 | Pen7 | Tally

1 1880 | 1300 | 1600 | 1380 | 1800 | 1000 | 1680 | O
1780 | 1740 | 1460 | 6
1360 | 1520 | 1760

1830
Total | 25
Continuing this method we can investigate the ramgiweight rankings'.
Below is a 'graph’ of the second-heaviest chickens.
Peck | Penl | Pen2 | Pen3 | Pen4 | Pen5 | Pen6 | Pen7 | Tally
1 1880 | 1300 | 1600 | 1380 | 1800 | 1000 | 1680 2
2 1920 | 1700 | 1830 | 1520 | 1780 | 1740 | 1460 6
3 1600 | 1500 | 1520 | 1520 | 1360 | 1520 | 1760 6
4 1830 | 1880 | 1820 | 1380 | 2000 | 2000 | 1800 4
Total | 18
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The 'graph’ of the second-lightest chickens:

Peck | Penl | Pen2 | Pen3 | Pen4 | Pen5 | Pen6 | Pen7 | Tally
1 1880 | 1300 | 1600 | 1380 | 1800 | 1000 | 1680 3

2 1920 | 1700 | 1830 | 1520 | 1780 | 1740 | 1460 2

3 1600 | 1500 | 1520 | 1520 | 1360 | 1520 | 1760 6

4 1830 | 1880 | 1820 | 1380 | 2000 | 2000 | 1800 8

Total | 19

The 'graph’ of the lightest chickens:

Peck | Penl | Pen2 | Pen3 | Pen4 | Pen5 | Pen6 | Pen7 | Tally
1 1880 | 1300 | 1600 | 1380 | 1800 | 1000 | 1680 3

2 1920 | 1700 | 1830 | 1520 | 1780 | 1740 | 1460 2

3 1600 | 1500 | 1520 | 1520 | 1360 | 1520 | 1760 9

4 1830 | 1880 | 1820 | 1380 | 2000 | 2000 | 1800 4

Total | 18

Note that a tally row has been included (a hightgdhchicken is allocated points equal to its Paegkinder number)

The higher the Tally Total, the larger the Peckidirger numbers, therefore the less assertive tlokehs. We can see the
heaviest chickens in this study were definitelyldeest assertive (Tally Total = 25). However, temaining three categorigs
of chicken weights are virtually identical (tallgtals of 18, 19 and 18). We could therefore caelthat although the
heaviest chickens tended to be the least assettime is little to suggest that, of the remainthgckens, the lighter the
chicken the more assertive they were.

Graphic Calculator data activity = Casio 9860 Activity adapted by Richard Andrew from the 'Pecking Order in Chickens' dataset,
Hgpng Data website: http://exploringdata.cqu.edu.au/




