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Goals 
• To introduce the act of observing 
• To examine the types of information collected when observation is unplanned and 

unstructured 
• To discuss the biases each researcher brings to an observational study 
• To understand the logic of generating questions, hypotheses, and predictions about 

animal behaviour 
 
Part 1: The Highland Enigma 



Biology 321 Lab 1 
Measuring behaviour 
Sept. 19-23, 2011 
	  

2	  

Part 2: How to measure behaviour 
 
Adapted from Martin and Bateson. 1993. Measuring Behaviour. Cambridge Univsersity 
Press: Cambridge. 
 
Definition of behavioural units 
Behaviour is made up of a continuous series of movements, and it never really stops. We 
need to define units that we can recognize and measure. Sometimes this is easy – for 
example, when a bird produces a call. Other types of behaviours, like the interactions 
between individuals, can be quite difficult to define. In general, behavioural units should 
satisfy the following requirements: 

1. Each unit should be precisely defined and recognizable. 
2. The definition should include as much relevant information as possible. 
3. You should define enough units to cover the whole behaviour in detail. 
4. Units should be independent. They should not measure the same thing in different 

ways. 
 
When we’re still at the stage of defining behavioural units, it’s important to avoid making 
functional inferences – for example, what looks like “kissing” in birds might have a 
completely different function, such as sharing food. Similar motor patterns can have very 
different functions, depending on the species. 
 
Behavioural units are often grouped together in an ethogram, or an inventory of all the 
behaviour patterns characteristic of a species. These can be organized hierarchically by 
context and sequence. An ethogram provides a starting point for any behavioural study. 
Once we have our units defined, we can begin to think about how to quantify them. 
 
Types of measurements 

1. Latency is the time from some event (for example, the beginning of a recording 
session or the presentation of a stimulus) to the onset of the first occurrence of the 
behaviour. Latency is measured in units of time (e.g., s, min or h). 

2. Frequency is the number of occurrences of the behaviour pattern per unit of time, 
measured in reciprocal units of time (e.g., s-1, min-1 or h-1). 

3. Duration is the length of time for which a single occurrence of the behaviour 
pattern lasts, measured in units of time (e.g., s, min or h). 

4. Intensity has no universal definition. Nonetheless it may be helpful or even 
essential to make judgments about the intensity or amplitude of a behaviour 
pattern. There are several ways to do this: you could define categories based on the 
presence or absence of certain elements of the behaviour, or you could measure 
the number of elements per unit time spent performing the activity (i.e., a local 
rate). 
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The type of behaviour pattern to be measured 
When choosing a measurement, it is useful to distinguish between two fundamental types 
of behaviour patterns, events and states. You can think of these as lying on opposite ends 
of a continuum. 
 

Event: a behaviour pattern of relatively short duration, such as a discrete body 
movement or vocalisation, which can be approximated as a point in time. The 
salient feature of events is their frequency. 
State: a behaviour pattern of relatively long duration, such as a prolonged activity 
or body posture. A state can also involve a measurement of proximity. The salient 
feature of states is their duration. 

 
Tests of preference and differential response 
In some cases, we’re interested in how animals respond to different stimuli – including 
other members of the same species. These responses can be quantified in various ways 
using the methods described above. Note that proximity measures are often part of these 
choice tests. 
 
Bias 
Bias is the human tendency to make systematic errors based on cognitive or 
environmental factors. These can include errors of judgment, attribution or memory. We 
all carry prior knowledge and experience; the challenge is to identify and control for bias 
wherever possible. 
 
Anthropomorphism 
To anthropomorphize is to interpret the behaviour of other species in terms of human 
emotions and intentions. We often have the impression that animals know what they are 
doing, but much seemingly purposeful behaviour can be produced by simple mechanisms 
that require no conscious awareness or intention. Using anthropomorphic language to 
explain animal behaviour can obstruct our attempts to understand it. At the same time, be 
wary of applying this rule too strictly and overlooking the richness of behaviour in 
animals. 
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Part 3: Generating ideas from observation 
Adapted from Elizabeth M. Jakob. Exercise 2 in the Lab Manual for Alcock: Animal 
Behavior, 8th edition. 
 
Background 
Animal behaviour research begins with observation. In this exercise, you will watch an 
animal for an extended period of time, and think about how you might begin to conduct a 
research project. 
 
Methods 
Work with a partner. Make sure you each have pencils, paper and a watch. 
 
Preliminary observations 
As you start to observe the video, pick an individual animal to focus on with your partner. 
Each of you should take separate notes on the same focal individual. If the animal moves 
out of sight, choose a new one and continue observing. Be as specific as possible with 
your notes – the goal is to provide enough detail so that someone else could visualize 
exactly what you saw. Remember not to interpret the animal’s behaviour; just describe it. 
 
Generating questions and developing a testable hypothesis 
At this point, compare notes with your partner. Look for the following: 

• Differences in how you described the physical characteristics of the animal 
• Disagreement/agreement in what the animal did 
• Differences in the level of detail you presented 

 
This species is the blue manakin, Chiroxiphia caudata. There are 6 birds in the clip – 5 
males and 1 female. Did you spot the female? 
 
The next step is to ask questions about what you saw. Try to generate two questions about 
the behaviour of the animal you observed. One should be an ultimate question that deals 
with either the function of the behaviour, or the selective processes that led to that 
behavioural trait. The other should be a proximate question about the mechanisms 
underlying the trait, such as the role of genes, hormones, the nervous system or 
environmental cues in triggering the behaviour. 
 
Suppose you want to ask about the leapfrogging behaviour. A proximate question might 
be, “Is the rate of leapfrogging consistent, or does it vary with environmental cues?” An 
ultimate question might be, “What is leapfrogging for?” or, “Why might an individual have 
a better chance of surviving or reproducing if it possesses a proximate mechanism that 
causes leapfrogging behaviour?” 
 
Now take one of your two questions and generate a speculative answer, or a working 
hypothesis. This should be a testable hypothesis: that is, it should make predictions that 
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you could address by collecting data. For example, think of the ultimate question “What is 
the function of leapfrogging behaviour?” One hypothesis might be that the birds leapfrog 
to distract or confuse predators. Historically, perhaps individuals who joined leapfrog 
lineups were more successful at surviving and reproducing. We can test this hypothesis 
because it makes predictions: for example, we might predict that individuals who miss a 
turn, and fail to keep up with the group, are more likely to get predated. One could collect 
data from many different leapfrogging groups to test this. Note that the birds do not have 
to be aware of why they do something for that to be the ultimate function of the 
behaviour. 
 
Think about other predictions that we could test about leapfrogging. For example, what 
might you predict about the rate of leapfrogging in the presence of a close predator vs. 
one that is far away? An ambush predator (i.e., one that sits and waits for prey) vs. a more 
active predator that hunts by chasing? 
 
Write out your hypothesis and two testable predictions. Try to generate at least one non-
testable hypothesis as well. A non-testable hypothesis might be, “The manakins leap over 
each other because they think it’s fun.” Maybe, but we’ll never know! 
 
So, for this exercise, you should have a proximate and an ultimate question, a testable and 
a non-testable hypothesis about one of these questions, and two testable predictions that 
follow from your testable hypothesis. 


