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Population Analysis – Laboratory Report
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WARNING

This material has been reproduced and communicated to you by or on behalf of Adelaide University pursuant to Part VB of the Copyright Act 1968 (the Act).

The material in this communication may be subject to copyright under the Act. Any further reproduction or communication of this material by you may be the subject of copyright protection under the Act.

Do not remove this notice.
Timeline:

The deadline for submission of the laboratory report is Monday 13th October 2008, 4.00pm (week 10 of semester).
Please note that you will be required to collect the data on which to base your report in your own time as class time has not been allocated to this activity. The course coordinators will be available to provide assistance with data analysis (i.e. construction of life tables and graphs) in weeks 7 and 8 of semester and at designated times during the first week of the mid-semester break – September 22nd-26th 2008. Please consult the Human Biology IB Notice board in MyUni in week 8 of semester for the times when assistance will be available.
Late submission of the report will attract marking penalties at the rate of a 5% deduction from the total mark allocated to the task per day of lateness. Reports submitted more than 5 days late will not be awarded a mark. 
Rationale for Task: 

Throughout the Human Biology courses there has been an emphasis on the development of research and communication skills within a discipline specific context.  To date students have been introduced to, and given the opportunity to apply through a variety of assessment tasks, skills in the location, interpretation, critical evaluation and integration of scientific information.  While previous assessment tasks have been based around scientific research conducted by other individuals and reported in the literature, this assessment task requires that students collect and interpret their own scientific data set.  These data are then to be discussed in a short, written report supported by evidence (which is appropriately acknowledged) from similar studies in the research literature. 

Aims:

The broad focus for this assessment task is to undertake an analysis of the characteristics of a human population in order to gain an understanding of: 

· basic concepts of population demography

· how populations change over time

· factors that influence population change, and 

· what past and/or current environmental, social and political circumstances might predict about the composition of future populations.  

A suggested way of collecting relevant data for analysis, e.g. information about the age composition and sex ratio with a population, is to visit a cemetery and record details of ages at death for males and females who died during a particular time period.  Instructions on how to do this are provided later in this document.   [Note: You may choose to obtain your data in some other way.  This is acceptable, but you must fully document how and from where you obtained data in the Materials and Methods section of your report.]  

Through the successful completion of this assessment task each student has the opportunity to: -

1. Apply scientific method in the investigation of human population dynamics.

2. Learn about methods of data collection and their limitations, e.g. biases arising from sampling techniques and difficulties/limitations in data interpretation arising from collection methods.

3. Develop skills in the manipulation of data sets via the construction of life tables, and survivorship and mortality curves (graphs).

4. Investigate/research factors that shape the composition and dynamics of human populations.
5. Further develop skills in the communication of scientific information through the preparation of a short written report about the characteristics of the chosen population.
6. Consolidate skills in library research (use of search engines, indexes and databases), integration and referencing of scientific information.
7. Develop skills in critical analysis through self-evaluation of the report against a set of criteria around which the report will be assessed.
General Task Instructions:

The assessment task involves writing a short scientific report based on the collection and analysis of demographic data for a specific population of humans. Details of how to go about collecting and interpreting population data are provided in the following notes. Information about the general format of a scientific paper or report was provided in the notes for Lab 1: Principles of Scientific Writing. (Copies of these notes are available on MyUni).
Please take note of the following points before commencing your investigations.
i. You may choose to sample a time period and location different from the ones listed later in these notes, e.g. age at time of death during a particular year, or mortality patterns for individuals who are buried in a rural as compared with an urban locality.  What population you sample and the time interval you use will depend on the hypothesis or question you are posing about the composition of the population, or the aspect of population dynamics you wish to investigate.  Similarly, the time interval chosen may depend on availability of a large enough sample size.

ii. It is acceptable to collect data by methods other than visiting a cemetery.  You must, however provide full details of how, and from where, you accessed your data set. 

iii. You may choose to share the collection of data with a group of other students.  Each student must however analyse the data separately and write up their own report about the findings.

iv. There is no prescribed page or word limit for the report, but it is expected that the topic can be adequately presented in 6-8 pages, excluding figures, tables, references and appendices.

v. It is expected that the format of the written report will follow the guidelines for a short paper or report provided in the notes for Lab 1.  

vi. Hand written reports are acceptable provided that the script is legible.    

To assist you in determining whether your report includes all of the attributes that will be assessed, please self-evaluate your report against the criteria identified in the Report Checklist. (This is provided as a separate document that you can download and print from MyUni). The checklist must be attached to your submitted assignment, along with a coversheet that includes a signed statement to the affect that the report is your own work.  You should also access the Marking Criteria document for this task (on MyUni).  
Background to Population Dynamics:

A population is a group of interbreeding individuals that inhabits a particular place. The study of populations is known as demography meaning in Greek "description of the people".

Populations vary in both space and time.  In order to understand the dynamics of a population, the number or proportion of males and females and their ages must be known, along with how rapidly the population’s numbers are increasing or decreasing.  Fluctuations in the size of a population are related to differences in its birth and mortality rates (natural movement), and the rate of migration into or out of the population (migratory movement).  These properties of a population are measured in a statistical way by calculating a number of biometric functions as defined below.
The four simplest measures of changes in the size of a population are:

1.
The crude birth rate, calculated as the number of births during a year divided by the total population size.

2.
The crude death rate (the number of deaths occurring during a year as a proportion of the total population size).

3.
The rate of emigration from the population (number of persons leaving during a year as a proportion of the total population size).

4.
The rate of immigration into the population (number of people arriving as a proportion of the total population size).

Such simple measures however do not take into account the age or sex composition of a population, hence the name "crude rates".  Many biological phenomena vary in a more or less orderly fashion with age.  For example, the probability of living from one instant to the next is a function of an organism's age, as well as the conditions encountered in its environment.  Although individuals become fecund (capable of child-bearing) at puberty, they reach their full child-bearing potential only at around 20 years of age.  An age-specific approach, then, is essential to understanding the dynamics of a population.

Age-specific rates are more precise measures of population dynamics as they relate births, deaths etc. not to the total population size, but to the number of individuals of a given age.  For example, the age specific fertility rate of women aged 20-24 years is the number of children born to mothers aged 20-24 years divided by the total number of women aged 20-24 years within the population.  The age specific mortality rate is commonly expressed as the probability of dying during a year at a given age.  For example, the probability of dying at age 43 is the number of persons aged 43 who died during a year, divided by the total number of 43 year olds in a population.
If the age-specific rates of fertility, mortality, emigration and immigration for a population are known, it is possible to predict the characteristics of the population in the future, assuming that the rates will remain constant, i.e. that environmental conditions will not change.  Of course, the characteristics of the population at the present time are the result of occurrences in the population in the past.

Life Tables

A life table is a convenient format for describing the pattern of mortality in a population in a formal, mathematical way.  The first life table was calculated by the British astronomer Halley during the 17th century for the City of Wroclaw (now in Poland).  Life tables were developed and are commonly used by demographers working for life insurance companies, who have a vested interest in knowing how long people can be expected to live.  An example of a life table is presented as Fig. 1.  Formulae for calculating age-specific biometric functions of the life table are included with these notes. The meaning of these functions will be explained during the laboratory session..

Figure 1:  Life Table: Australian Population, 1960's.

	age x 

(yrs)
	dx
	lx
	qx
	Lx
	Tx
	ex

	    0
	0.0294
	1.0000
	0.029
	9.853
	68.028
	68.03

	  10
	0.0084
	0.9706
	0.009
	9.664
	58.175
	59.94

	  20
	0.0149
	0.9622
	0.015
	9.547
	48.512
	50.42

	  30
	0.0187
	0.9473
	0.020
	9.379
	38.964
	41.13

	  40
	0.0439
	0.9286
	0.047
	9.067
	29.585
	31.86

	  50
	0.1102
	0.8847
	0.125
	8.297
	20.519
	23.19

	  60
	0.2251
	0.7746
	0.291
	6.620
	12.222
	15.78

	  70
	0.3028
	0.5494
	0.551
	3.981
	 5.602
	10.20

	  80
	0.2087
	0.2467
	0.846
	1.424
	 1.621
	 6.57

	  90
	0.0372
	0.0380
	0.979
	0.194
	 0.198
	 5.21

	100
	0.0008
	0.0008
	1.000
	0.004
	 0.004
	 5.00

	110
	0.0000
	0.0000
	1.000
	0.000
	 0.000
	 0.00


Methods for Investigation of a Population:

One method of investigating the characteristics of a population is to sample a "captive" group, such as that found buried in a cemetery.  Most tombstones and plaques in memorial walls provide information about the dates of birth and death of individuals and their age at the time of death; analysis of these data then provides a snapshot of the population's characteristics. Hence by collecting data from local cemeteries, information can be gleaned about the population of Homo sapiens that inhabited particular regions of Adelaide and South Australia over the last 150 or so years.

Each student is required to collect data on the age at death of individuals within a specific population of their choice.  In order to determine whether population characteristics have changed over time, different time frames should be investigated by the class as a whole. Suggested populations that could be investigated include those from specific localities where individuals died:
· Prior to 1860.

· Between 1860 and 1879.

· Between 1880 and 1899.

· Between 1900 and 1914.

· Between 1915 and 1919.

· Between 1920 and 1939.

· Between 1940 and 1949.

· Between 1950 and 1969.

· Between 1970 and 1985.
· Between 1986 and 2000
· After 2000
· During any other time interval as designated by the investigator.

Collect data for one population group only; if you wish to undertake a comparative study of populations living in the same locality in different time frames, or living during the same time frame but in different localities, you are permitted to share data collected by other students.
From where should I collect my data?
Suitable cemeteries (in terms of their size) from which to collect data include: -
· West Terrace Cemetery

· Hindmarsh Cemetery

· Luhr's Road Cemetery, Payneham.

· Mitcham Cemetery

· Cheltenham Cemetery

· Enfield Cemetery

· Centennial Park Cemetery
· Klemzig Pioneer Cemetery
· any other cemetery from which a large enough data set can be collected.  You might like to confirm with the subject coordinator that your choice is suitable before collecting your data.

PLEASE DO NOT CONTACT CEMETERY AUTHORITIES WITH REQUESTS FOR THEM TO SUPPLY YOU WITH DATA FROM THEIR RECORDS AS THEY ARE UNABLE TO DO THIS FOR NUMEROUS STUDENTS.
How should I collect my data, and how much data is required?

The success or otherwise of this activity depends in part upon an efficient and valid system of data collection.  The aim is to systematically collect data from EACH RELEVANT TOMBSTONE in the cemetery or section of the cemetery.  Do not collect data just from those tombstones that are "nicer looking" or more readable, as this will bias your sample.  Likewise, do not sample a tombstone more than once.  Each student should aim to collect data for at least 1000 individuals in their population group.  In order to minimise the work involved in data collection, students collecting data for the same population group may like to organise themselves into teams of three or four, with individuals collecting data from tombstones in different sections of the cemetery and then pooling their data into one data set.  In this way a larger data set can be obtained for less individual effort.

Data on the age of individuals at the time of their death should be collected.  In most cases, an age will be displayed on the tombstone.  In others you may have to calculate an age from the dates of birth and death given.  Age at time of death need only be estimated to the nearest year for our purposes.  Please record data for females and males separately.  Separate data sheets for females and males have been provided with these notes.
How should I analyze my data?
Each student should:

· Express the results of their data collection in the form of a frequency distribution graph of age at time of death for each sex (if working as part of a team, collate the data collected by all team members before doing this).

· Calculate the percentage of the total population of each sex represented in the cemetery that died at a particular age.

· Calculate all biometric functions of the life table for males and for females separately.  These functions are explained on the following page of these notes.

· Discuss the results obtained and their possible significance, i.e. what they might infer about the characteristics of the populations and possible factors influencing the population.
You might like to consider the following questions when analyzing your data and writing your report.  Some or all of the questions might generate discussion that is applicable to your sample population.  It is not appropriate however to just answer these questions in the discussion section of your report without placing your study within the wider context of other population studies reported in the literature.
Are there any differences in the pattern of mortality between men and women?  If so, what are these differences and how might they be explained?

What is the average age at which death occurs in men and women?

Do all of the individuals in the cemetery represent a single cohort?  In what ways will this affect interpretation of the data?

Are there any peaks in the mortality schedules?  How do you interpret these?

Did you find any evidence of migration into or out of the population?  What form might such evidence take?

How does natural increase influence the data?

What differences might you expect in the appearance of a frequency histogram for a population with a high infant mortality, as compared to one for an ageing population?

Life Tables: Calculation of Age-Specific Biometric Functions
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Raw Data Collection Sheet – FEMALES

Cemetery: .......................................................
Population Group: .........................................
	Age  at death
	Number of deaths in age group during time period sampled
	Total deaths

	0-4
	
	

	5-9
	
	

	10-14
	
	

	15-19
	
	

	20-24
	
	

	25-29
	
	

	30-34
	
	

	35-39
	
	

	40-44
	
	

	45-49
	
	

	50-54​
	
	

	55-59
	
	

	60-64
	
	

	65-69
	
	

	70-74
	
	

	75-79
	
	

	80-84
	
	

	85-89
	
	

	90-94
	
	

	>95
	
	


Raw Data Collection Sheet - MALES

Cemetery: .......................................................
Population Group: ...........................................
	Age  at death
	Number of deaths in age group during time period sampled
	Total deaths

	0-4
	
	

	5-9
	
	

	10-14
	
	

	15-19
	
	

	20-24
	
	

	25-29
	
	

	30-34
	
	

	35-39
	
	

	40-44
	
	

	45-49
	
	

	50-54​
	
	

	55-59
	
	

	60-64
	
	

	65-69
	
	

	70-74
	
	

	75-79
	
	

	80-84
	
	

	85-89
	
	

	90-94
	
	

	>95
	
	


 Life Table - FEMALES

Cemetery: .......................................................
Population Group: ...........................................
	age (x)
	D(x)
	d(x) [%]
	l(x)
	q(x)
	L(x)
	T(x)
	e(x)

	0-4
	
	
	
	
	
	
	

	5-9
	
	
	
	
	
	
	

	10-14
	
	
	
	
	
	
	

	15-19
	
	
	
	
	
	
	

	20-24
	
	
	
	
	
	
	

	25-29
	
	
	
	
	
	
	

	30-34
	
	
	
	
	
	
	

	35-39
	
	
	
	
	
	
	

	40-44
	
	
	
	
	
	
	

	45-49
	
	
	
	
	
	
	

	50-54​
	
	
	
	
	
	
	

	55-59
	
	
	
	
	
	
	

	60-64
	
	
	
	
	
	
	

	65-69
	
	
	
	
	
	
	

	70-74
	
	
	
	
	
	
	

	75-79
	
	
	
	
	
	
	

	80-84
	
	
	
	
	
	
	

	85-89
	
	
	
	
	
	
	

	90-94
	
	
	
	
	
	
	

	>95
	
	
	
	
	
	
	


Life Table - MALES

Cemetery: .......................................................
Population Group: ...........................................
	age (x)
	D(x)
	d(x) [%]
	l(x)
	q(x)
	L(x)
	T(x)
	e(x)

	0-4
	
	
	
	
	
	
	

	5-9
	
	
	
	
	
	
	

	10-14
	
	
	
	
	
	
	

	15-19
	
	
	
	
	
	
	

	20-24
	
	
	
	
	
	
	

	25-29
	
	
	
	
	
	
	

	30-34
	
	
	
	
	
	
	

	35-39
	
	
	
	
	
	
	

	40-44
	
	
	
	
	
	
	

	45-49
	
	
	
	
	
	
	

	50-54​
	
	
	
	
	
	
	

	55-59
	
	
	
	
	
	
	

	60-64
	
	
	
	
	
	
	

	65-69
	
	
	
	
	
	
	

	70-74
	
	
	
	
	
	
	

	75-79
	
	
	
	
	
	
	

	80-84
	
	
	
	
	
	
	

	85-89
	
	
	
	
	
	
	

	90-94
	
	
	
	
	
	
	

	>95
	
	
	
	
	
	
	


Do not use this equation as it is incorrect.
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