
Use of personal digital assistants for Use of personal digital assistants for 

data collection in field biology classesdata collection in field biology classes

Glenn Glenn BaggottBaggott, , 

School of Biological and Chemical Sciences,School of Biological and Chemical Sciences,

BirkbeckBirkbeck, University of London, University of London

PDAs and field biology – Glenn Baggott



PDAs and field biology – Glenn Baggott

THE PROBLEMTHE PROBLEM

contextcontext

--investigation of the composition of a plant community on a investigation of the composition of a plant community on a 
shingle bar in Devonshingle bar in Devon

--part of year 2 undergraduate field biology unitpart of year 2 undergraduate field biology unit

current situationcurrent situation

--with 6 groups of students this exercise generates a very large with 6 groups of students this exercise generates a very large 
amount of dataamount of data

--collation and processing of data from written recording sheets collation and processing of data from written recording sheets 
is very time consumingis very time consuming

--occupies most of the evening lab session that should be occupies most of the evening lab session that should be 
focussed on focussed on evaluationevaluation of analysed dataof analysed data

--so how to capture and process data rapidly?so how to capture and process data rapidly?
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THE SOLUTION?THE SOLUTION?

--collect data directly into Personal Digital Assistants (collect data directly into Personal Digital Assistants (PDAsPDAs))

--in the field transfer data by Bluetooth to laptopin the field transfer data by Bluetooth to laptop

--extract data into a form utilisable by bespoke analysis softwareextract data into a form utilisable by bespoke analysis software

July 2006 July 2006 

-- done along with paper recording methods used in done along with paper recording methods used in 
previous yearsprevious years
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Belt transectBelt transect

Stations 1 to 4Stations 1 to 4Stations 4 to 10Stations 4 to 10
= 8 *10 = 8 *10 quadratsquadrats/group /group –– 6 groups =480 data points6 groups =480 data points

more than 60 speciesmore than 60 species

112233
44

77 66
55

1010 99 88

44

How is the data collected?How is the data collected?



8 quadrats per station8 quadrats per station

quadrat 0.5m*0.5mquadrat 0.5m*0.5m

Station 1Station 1
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for each groupfor each group



Station 1Station 1

Station 2Station 2

16 quadrats16 quadrats

PDAs and field biology – Glenn Baggott



Station 1Station 1

Station 2Station 2

Station 3Station 3

24 quadrats24 quadrats
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Station 1Station 1

Station 2Station 2

Station 3Station 3

Station 4Station 4

32 quadrats32 quadrats
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Station 1Station 1

Station 2Station 2

Station 3Station 3

Station 4Station 4

Station 5Station 5

40 quadrats40 quadrats
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Station 1Station 1

Station 2Station 2

Station 3Station 3

Station 4Station 4

Station 5Station 5

Station 6Station 6

48 quadrats48 quadrats

to stations 7,8,9,10 to stations 7,8,9,10 ––another 32 quadratsanother 32 quadrats

PDAs and field biology – Glenn Baggott



PDAs and field biology – Glenn Baggott

recordingrecording

recordingrecording

summarysummary

paper recordingpaper recording
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Toshiba Portege with Dell Toshiba Portege with Dell 
Axim x51 PDAs. Data Axim x51 PDAs. Data 
transfer by Bluetooth.transfer by Bluetooth.

Portege R200 only 1.3 kg Portege R200 only 1.3 kg 
and Axim battery life >6 and Axim battery life >6 
hours of field work.hours of field work.

data collected in data collected in 
MSAccess database MSAccess database 
Cybertracker v3 formsCybertracker v3 forms
http://www.cybertracker.co.za/http://www.cybertracker.co.za/

-- integrated GPSintegrated GPS

http://www.cybertracker.co.za/


PDAs and field biology – Glenn Baggott

database structuredatabase structure

within quadrat 24 within quadrat 24 
speciesspecies

-- tap box to record tap box to record 
presencepresence
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database reportdatabase report

quadratquadrat
stationstation

recordrecord

groupgroup
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report structurereport structure

transposedtransposed
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transfer to processing softwaretransfer to processing software
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 Stations 234 
 

Stations 789 

Group Number 1 2 3 4 
 

1 2 3 4 

Number of duplicate 
quadrats 0 1 1 0 

 
0 0 0 0 

Number of corrected 
quadrats 0 0 7 0 

 
0 0 0 1 

Number of 
observations on pda 
but not on form 

2 0 1 5 
 

9 7  1 

Number of 
observations on form 
but not on PDA 

3 0 0 9 
 

1 3 1 3 

Number of presences 147 188 170 159  100 94 113 118 

errors as % of 
presences 3.4 0 5.9 8.8  10.0 10.6 0.9 3.3 

Total number of 
potential records 384 384 384 408

 
408 384 312 408 

errors as % of total 1.3 0 0.3 3.4 
 

2.4 2.6 0.3 1.0 

 

Incidence of inaccuraciesIncidence of inaccuracies

a

a – both types of error/total presences*100



PDAs and field biology – Glenn Baggott

-- gained lab time to evaluate gained lab time to evaluate 
and discuss the changes in and discuss the changes in 
plant community structure.plant community structure.
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another outcome another outcome –– more beach timemore beach time

OutcomeOutcome –– technology increased student time for technology increased student time for learninglearning
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Thanks to the HEFCE eThanks to the HEFCE e--learning funding via elearning funding via e--LAG.LAG.

Students and teaching staff of the Field Biology unit.Students and teaching staff of the Field Biology unit.

No handouts just a linkNo handouts just a link

http://193.61.20.125/cyber/bienvenue.htmlhttp://193.61.20.125/cyber/bienvenue.html
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Wheatgrass grown to 4 different Wheatgrass grown to 4 different 
heights heights –– plants sampled and length plants sampled and length 
measured.measured.

-- individual lengths individual lengths 
(mm) recorded in PDAs (mm) recorded in PDAs 
Cybertracker formsCybertracker forms

-- transfer to Excel, transfer to Excel, 
compute means and compute means and 
standard deviations, plot standard deviations, plot 
graphgraph

PDA/Cybertracker training exercisePDA/Cybertracker training exercise

Form Form 
structurestructure



Figure. The effect of application of different strengths of fertiliser on the mean height (+/- 
SD) of wheat grass 7 days after germination (two groups per treatment, n=13 per group)
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With 8 groups this plot produced in < 10 minutesWith 8 groups this plot produced in < 10 minutes
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ObjectiveObjective

-- to measure change in to measure change in GammarusGammarus
length (mm) along a streamlength (mm) along a stream

hypothesis hypothesis -- possible link to water possible link to water 
velocityvelocity

use individual lengths recorded by use individual lengths recorded by 
‘‘wheatgrasswheatgrass’’ formsforms

GPS to measure altitudeGPS to measure altitude

GammarusGammarus –– a cautionary talea cautionary tale



mm no.
1
2
3 1

4 1111

5
6 111
7

8 111111

9 111
10
11 11

12 1111

13
14 1

GammarusGammarus lengths tallied; lengths tallied; NOTNOT recorded singly as for wheatgrassrecorded singly as for wheatgrass
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within group within group --
sampling stationssampling stations

database structuredatabase structure

save next 
screen
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database structuredatabase structure

within stationwithin station--8 8 quadratsquadrats
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