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A Microcomputer Method for Behavioural 
Data Acquisition and Subsequent Analysis 
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DEPAULIS, A. A micr,,~,,mlmter /m'th,Jd li,r hch.vi~,ttral d.t~l .~'q.iGtit,n .rot wd~,~eq.c.t .mtlv~is. PHARMACO[. 
BI()CHEM BEHAV 19(4)729--732. 1983.--Using a microcomputer I'l RSS0. Model t i l l  a modular procedure ix described 
which allows rapid manual encoding of visually-observed behavioural t.nits (module I); processing of the data (e.g.. calcula- 
lion of [¥eqt,ency. duration, latency, sequence anal} si<l Imodule 2) and statistical ;malysis (module 3). "[his method can be 
used in sever;d behavioural task,; ;rod provides the po,,sibility of various subsequent analysis without reencoding or 
tr;mscribintz the initial data. 

Microcomputer Behaviour Data acqtfisition 

ANIMAl.  behaviour may be considered to consist of i| suc- 
cession of  definite units (i.e.. acts or items) and the quantita- 
tive assessment of these units [e.g.. frequency, duration, la- 
tency, sequence) provides essential data for behavioural 
analysis. 3"he collection of such data is especially required 
for the study of social interaction in laboratory animals [3.6, 8], 
but their subsequent amdysis often becomes rather tedious. 

When behavioural analyses are carried out in the labora- 
tory, microcomputers can be used for both encoding and 
analysis of the data and " 'software" methods have been re- 
cently proposed. However,  these methods are limited in the 
number of items which can be coded [5] or require transcrip- 
tion of the data for statistical analysis [4]. 

A procedure, developed for use with a microcomputer 
(e.g.. TRS80 Model li t .  Radio Shack) ix described in this 
paper. It is composed of programs, organised in three mod- 
ules, which allow respectively: the manual encoding of  
visually-observed behavioural items (module I): processing 
of the data--e .g. ,  total summation, periodical summation, 
sequence analysis--(module 2): statistical analysis (module 3). 

DESCRIPTION 

Ilardu'arc 

The procedure was developed for use with a TRSS0 
Model III (Radio Shack) microcomputer, including a 
keyboard and a video monitor, with 48 K of random access 
memory IRAM) and two 5 L,'.~ inch floppy-disk drives of 256 K 
memory. 

The procedure is structured in 3 modules: module I is a 
program for behavioural data acquisition, module 2 includes 

programs for data processing: module 3 includes programs 
for statistical analysis and printing of  the results. These pro- 
grams, written in BASIC" hmguage, can be used with 
BASIC-interpreter of the standard disk operating system 
(I'RSD()S) and will be obtained on request. 

Mod.h" I: data acqttil~ition. The acquisition of the data is 
made l:X)ssible by a single program called "'DATACQ.'" This 
program allows the encoding of  visually-observed behavioural 
items using the keyboard of the computer: any press on a 
letter of the keyboard being simultaneously detected. 3"he 
time elapsed between two presses is generated by an in- 
crementation loop. The codes and their respective duration 
are then stored in a sequential access file (=data file) {Fig. 1). 

,'~lod.lc 2: data pro('e,~.~i.,k,. Different types of analysis 
(e.g., Iota] summation, periodical summation, sequence 
analysis) can be undertaken for the data which has been 
stored by " 'DATACQ.'"  For instance, the total number of 
occurrence (frequency). total duration and latency of every 
item during a given period of observation is calculated by a 
program called " 'T()TSUM.'"  

According to the codes of the different behavioural items 
and the names of the individual animals, the data files are 
scanned and a tabulation of Ihe frequency and duration ix 
performed for each different code. When a code is read for 
the first time. the lime elapsed from the beginning of the 
observation period is taken its the latency. The data are then 
stored in table form (Fig. 2) ( rows-i tems:  columns 
=variables) in a direct-access file i -p rocessed  data file). 

,'l, lodtde 3: ~tatistic.I a.alvsi.s. Processed data as stored in 
module 2 are available for statistical analyses. For instance 
" 'TOTSTAT/U'" is a program which compares the data as 
processed by "TOTSUM'"  between two independent groups 
of animals using the Mann-Whitney test 17]. The mean 
_+S.E.M. of the different variable are calcuh|ted for every 
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Data File 

BEHAVIOURAI. DATA ACQUISITION 

Codes 

1 
F 
I 
E 
I 
E 
! 

U 
1 
E 
1 
E 
F 

E 

E 

E 

F 

E 

E 
G 
l 
E 
I 
E 
I 
E 
F 

Animal :  I'8 

Duration 
(see) 

5.74 
0.74 

14.45 
0.56 
1 . 0 9  
2.60 
6.54 
1 . 3 3  
3.22 
1 . 4 9  
8.29 
1.).90 
0.31 
1.95 
1 . 4 0  
2.51 
1.41.) 
2.45 
4.50 
0.71 
0.40 
0.53 
O.59 
6.54 

10.51 
1.).43 
7.13 
3.57 
0.62 
3.35 
1.12 
5.21 
0.59 

FIG. I. Sample of the data as stored by "'DA'TACQ'" (module I). 
The name of the animal observed is taken as the file label. 7he data 
(codes and durations) are stored according to their sequence of 
occurrence in a sequential file. 

BI'~ttAVIOURAI. I)A'I"A ACQUISITI()N 

Processed l )ata File 

ObservationExperiment: BMI 

Duration 
Animal No. Codes Frequency Isec) 

l ,atcnc~ 
(see) 

1'8 5 

PI9 6 

[- 43 15{I.69 20.93 
"I 1 14.14 135.32 
(" 2 2.73 11.}9.34 
I 56 286.44 0.00 
U 7 29.57 31.71 
S 2 2.83 119.23 
A 7 10.91 17[.28 
R 8 17.34 121.27 
P 22 59.33 172.95 
1. 0 0.00 600.{X) 
( ) 0 01.)0 600.00 
G 2 3.89 78.74 
F 9 15.62 5.74 

I- 73 212.78 (I.00 
1 15 32.95 78.06 
C 8 7.47 82.o0 
1 8 6  2 2 0 . 2 6  1.1.)5 
t.l I I 25.51 7.56 
S 17 70.46 51.93 
A (1 0.00 61)0.00 
R 2 3.36 337.36 
P 3 O.87 335.87 
1. 1.) 1.).00 600.00 
( ) 1.) 0.01} 600.00 
('i 0 1.) .1.)0 61.)1.1.00 
F 2 12.12 551.83 

FIG. 2. Sample of the processed data file as generated by "'TOl- 
SUM" (module 2). The name of the experiment.obscrvation is taken 
as the file label. The data Irrcquency. duration, latency) are located 
in a random-access file. 

i tem and for the two groups  o f  animals.  In each case the 
value o f - U ' "  is calculated (Fig. 3). 

Operating Procedure 

Data acquisition. Each selected behavioural  item is as- 
signed to a " 'one-let ter '"  code  from the keyboard  o f  the com- 
puter.  When  run, "'DATACQ'" program requires  the name of  
the animal to be obse rved  for file specif icat ion.  The encoding  
cons is t s  o f  press ing the co r respond ing  key once  when  the 
behavioural  item occurs ;  the code letter  is then displayed on 
the screen.  Press ing ano the r  key (i.e., when the following 
item occurs)  de te rmines  the durat ion of  the item. The timing 
of  the obse rva t ion  period begins with the first press  ill any 
letter  key. Press ing on key "'(.'" s tops the encoding  and 
c loses  the data file. Pressing on key "'Z'" crea tes  a pause in 
the observa t ion  and the time elapsed until the next press  
would not ~ taken into account  in the fur ther  analysis.  

Data pro('e,L~ine. When run, " 'TOTSUM'"  requires  the 
user  to type the list o f  the codes  of  selected i tems and the 
name of  the animals in the exper imenta l  groups.  For  each 
animal a number  is also reques ted  in order  to locate the data 
within the file. The expe r imen te r  must  also indicate the time 

alloted for the observa t ion  period and a file label for the 
series of  animals.  It is possible  to store add{tonal data in the 
same processed  data file. 

Stati,sti(al amdv.~i,s. " T O T S T A T / U ' "  requires  the name 
and the code  of  the different  i tems used in the observa t ion  or 
exper iment  and, for the two groups to be compared ,  the 
location n u mb er  of  the animals.  The results are then dis- 
played on the screen or printed.  

I)ISCUS~ION 

The procedure  descr ibed  in this paper  provides  a simple 
and flexible single sys tem that can be used for both acquisi- 
tion and subsequent  process ing/analys is  o f  the data. The use 
of  " 'one-let ter '"  codes  provides  a conven ien t  and rapid 
e n c o d i n g - - i . e . ,  the obse rve r  can then use the keyboard  as a 
typewri ter ,  concent ra t ing  all his a t tent ion on the behaviour  
of  the animals. The display of  what is being coded and the 
possibility of  checking;correc t ing  the data files af terwards  
ensure  the reliability of  the sys tem.  Although the number  of  
i tems which can be coded  is limited it) 26 upper  case letters,  
it may be doubled  by the use of  k)wer case  letters.  

In te rp re ted-BASIC language provides  a speed of  execu-  
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BEHAVIOURAI.. DATA ACQUISITION 

Statistical Analysis 

Experiment: Simt,lation 

Behaviours Frequency l)uration I .atency 

I",x pk)ralion A 50.56 
B 44.14 

t" Values (97) 22.5 

A utogroon'l A 7.89 
B 5.14 

U Values (9.7) 23 

Crawl A 5.44 
B I . (Xt  

[I Valtles 19.71 7 

Approach A 55.22 
B 39.(X) 

[.- Values (9.7) 14.5 

Anogen A 9.44 
B 1.43 

U Values 197) 9 

AIIogroom A 7.78 
FI 1.86 

L) Values (97~ 18.5 

5.72 . . . .  07 20.36 
5.65 ~0~.08 _..49 

g.64 2.90 
2.31 1.39 

12 18 

1.93 57.30 _8.0_ 114.41 25.09 
2.30 32.78 10.33 272.73 91.83 

30 22 

1.56 6.88 1.98 144.28 58.21 
(I.38 I.(19 I).41) 4111.81 86.33 

5.5 10.5 

7.38 181.07 27.08 0.25 0.17 
4.03 122.20 20.52 0.89 0.39 

18 18.5 

~ s 23.28 "" _.4. 5.24 1__.97 71.09 
1.13 2.65 1.81 429.77 109.88 

6.5 20.5 

3.03 21.73 8.13 267.45 79.84 
I).86 8.95 4.37 533.04 32.16 

19.5 I 1.5 

t.I(L 3. Statistical analysis (module 3). I:or each item and for the different varia- 
bles, the data of IV,'() groups of animals (A and B) are compared using the Mann- 
Whitney test. The rexvlts tire expressed in Mean_" S.E.M. 

tion of  the program in module  1 which  allows a t ime resolu- 
l ion qui te  suff icient  for behav ioura l  encod ing  I I ]. h should  
be noted  lhat  the execu t ion  o f  the program is in te r rup ted  for 
0.25 sec each  t ime the buffer  con ten t  is t r ansc r ibed  on the 
disk file. H o w e v e r ,  this in te r rupt ion  occu r s  only once  eve ry  
20 presses  and the delay is thus  negligible.  

This  sys tem can  be used in any s i tuat ion where  quant i ta -  
l ive m e a s u r e m e n !  o f  behav ioura l  i tems is required.  In our  
l abora tory  it is cu r ren t ly  used for the record ing  of  data  in 
social in te rac t ion  s tudies  12]. "[he size of  the appa ra tu s  
a l lows it to be easily t r anspo r t ed  into the expe r imen ta l  
rooms ,  h o w e v e r ,  t r ansc r ip t ion  from video record ing  is gen-  
erally prefer red .  

Several  l imi ta t ions  should  be noted .  First ,  this  p rocedure  
a s sumes  that  only  one  behav ioura l  i tem occu r s  at a g iven  
t ime and this l imitat ion must  be t aken  into accoun t  in deter-  
mining the list of  b e h a v i o u r s  to be encoded .  Such  an as- 
sumpt ion  has,  howeve r ,  been  widely adop ted  in many  be- 
havioura l  s tudies  13, 6, 8]. Second ,  the p resen t  me thod  
al lows for the  behav ioura l  encod ing  o f  only one  animal  at a 
t ime. For  this  r eason  v ideo tape  record ing ,  including the dis- 

play o f  a "'real-time'" t imer ,  is necessa ry  when  in te rac t ions  
be tween  an imals  are s tudied.  N e v e r t h e l e s s ,  a par l icu lar  ad- 
van tage  with this  me thod  is the possibi l i ty  to ana lyse  the data  
in var ious  ways,  wi thou t  having  to r eencode  the behav ioura l  
obse rva t ion .  This  is made  possible  by the modu la r  p rocedure  
of  this method:  in module  1, the data  are stored in their  initial 
s equence  of  o c c u r r e n c e  thus al lowing,  in module  2, a great 
flexibility in the possibili t ies of  analysis .  Finally, blind 
s tudies  can  be easi ly c o n d u c t e d  since group  cond i t ions  tire to 
be known  only the module  3. 

In conc lus ion ,  the cu r r en t l y -p r e sen t ed  me thod  al lows the 
acquis i t ion  of  behav ioura l  da ta  and the i r  fu r the r  analys is  by 
the same mic rocompu te r .  It can be used for a large var ie ty  of  
behav ioura l  tasks  in the  l abora to ry  and prov ides  for the 
possibi l i t iy of  var ious  kinds of  s u b s e q u e n t  data  process ing .  
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