
 

 

Pag | 1  

 

 

     

Coordinator   

     

Partners    

 

 

 

  

 

     

 

Forensic Toolbox  
Teachers Guide 

Grant Agreement number: 

2016-1-PT01-KA201-022893 



 

 

Pag | 2  

CONTENTS 

HOW TO USE THIS GUIDE _______________________________________________________ 5 

CASE 1 ___________________________________________________________________________ 7 

CASE 2 ___________________________________________________________________________ 9 

CASE 3 __________________________________________________________________________ 11 

Summary of Evidence, Suspects and Activities __________________________________________ 13 

INTRODUCTION ______________________________________________________________ 15 

Forensic Science ς What is it? _______________________________________________________ 16 

History of Forensic Science _________________________________________________________ 16 

 _______________________________________________________________________________________ 16 

Fingerprints _____________________________________________________________________________ 17 

Entomology _____________________________________________________________________________ 17 

Toxicology ______________________________________________________________________________ 18 

Haematology ____________________________________________________________________________ 18 

Ballistics ________________________________________________________________________________ 19 

DNA Testing _____________________________________________________________________________ 19 

Areas of Forensic Science ___________________________________________________________ 20 

References ______________________________________________________________________ 22 

CHAPTER 1: HUMAN INDIVIDUAL IDENTIFICATION__________________________________ 23 

Blood Analysis ___________________________________________________________________ 24 

Composition of Human Blood ______________________________________________________________ 25 

Blood Typing ____________________________________________________________________________ 25 

Forensic Analysis of Blood _________________________________________________________________ 26 

Presumptive Tests _____________________________________________________________________ 26 

Luminol ______________________________________________________________________________ 27 

Kastle-Meyer Test _____________________________________________________________________ 27 

Fingerprints _____________________________________________________________________ 28 

Characteristics of Fingerprints ______________________________________________________________ 28 

Types of Fingerprints _____________________________________________________________________ 29 

DNA Profiling ____________________________________________________________________ 31 

DNA Structure and Function ________________________________________________________________ 31 

Forensic DNA Profiling ____________________________________________________________________ 32 

file:///C:/Users/Maria%20Macedo/Desktop/Euro4Science%202.0%20Forensic%20Toolbox%20Teachers%20Guide_%20finalsemamarelo%20-%20Cópia.docx%23_Toc18396282
file:///C:/Users/Maria%20Macedo/Desktop/Euro4Science%202.0%20Forensic%20Toolbox%20Teachers%20Guide_%20finalsemamarelo%20-%20Cópia.docx%23_Toc18396294


 

 

Pag | 3  

References ______________________________________________________________________ 34 

Blood Analysis ___________________________________________________________________________ 34 

Fingerprints _____________________________________________________________________________ 34 

DNA Profiling ____________________________________________________________________________ 34 

Real Life Case Studies ______________________________________________________________ 36 

Stratton Brothers (1905) ___________________________________________________________________ 36 

Ludwig Tessnow (1901) ___________________________________________________________________ 37 

Tommie Lee Andrews (1986) _______________________________________________________________ 38 

ACTIVITIES ______________________________________________________________________ 39 

Activity I: Is this Really Blood? ______________________________________________________________ 39 

Activity II: Blood Typing Analysis ____________________________________________________________ 52 

Activity III: DNA Profiling___________________________________________________________________ 61 

Activity IV: Comparison of different fingerprint patterns _________________________________________ 71 

Activity V: Dusting and Lifting Latent Fingerprints ______________________________________________ 77 

Activity VI: Revealing Latent Fingerprints using Iodine Fuming ____________________________________ 82 

CHAPTER 2: ENVIRONMENT EDUCATION _________________________________________ 87 

Palynology ______________________________________________________________________ 88 

Morphology of Pollen Grains _______________________________________________________________ 89 

Entomology _____________________________________________________________________ 90 

The Importance of the Life Cycle of Insects in PMI ______________________________________________ 90 

Hair and Footprints _______________________________________________________________ 91 

Hair ___________________________________________________________________________________ 91 

Footprints ______________________________________________________________________________ 91 

Footprint characterization _______________________________________________________________ 92 

 _______________________________________________________________________________ 92 

References ______________________________________________________________________ 93 

Palynology ______________________________________________________________________________ 93 

Hair and Footprints _______________________________________________________________________ 94 

Real Life Case Studies ______________________________________________________________ 96 

Mellory Manning murder (2008) ____________________________________________________________ 96 

Insect Informants ________________________________________________________________________ 97 

Cold Case Murder Solved by a Hair (1977) ____________________________________________________ 98 

ACTIVITIES ______________________________________________________________________ 99 

Activity VII: The Hidden Secrets of Pollen Grains________________________________________________ 99 

Activity VIII: The Insect Clock ______________________________________________________________ 103 

file:///C:/Users/Maria%20Macedo/Desktop/Euro4Science%202.0%20Forensic%20Toolbox%20Teachers%20Guide_%20finalsemamarelo%20-%20Cópia.docx%23_Toc18396323


 

 

Pag | 4  

Activity IX: Hair and Footprints _____________________________________________________________ 111 

CHAPTER 3: HEALTH EDUCATION _______________________________________________121 

Alcohol effect on liver ____________________________________________________________ 122 

Ethanol _______________________________________________________________________________ 122 

Potential harm of ethanol consumption _____________________________________________________ 122 

Effect of Alcohol in Human Liver ___________________________________________________________ 122 

Forensic relevance ______________________________________________________________________ 123 

Excess of sugar consumption _______________________________________________________ 124 

Forensic relevance ______________________________________________________________________ 125 

References _____________________________________________________________________ 127 

Alcohol effect on liver ____________________________________________________________________ 127 

Excess of sugar consumption ______________________________________________________________ 127 

ACTIVITIES _____________________________________________________________________ 128 

Activity X: Alcohol effect on liver ___________________________________________________________ 128 

ACTIVITIES _____________________________________________________________________ 136 

Activity XI: Sugar in Blood _________________________________________________________________ 136 

CHAPTER 4: CHEMISTRY ______________________________________________________143 

Document Evidence ______________________________________________________________ 144 

Ink ___________________________________________________________________________________ 144 

Ink Composition ________________________________________________________________________ 144 

Paper _________________________________________________________________________________ 145 

Document analysis methods ______________________________________________________________ 146 

Alternative light sources __________________________________________________________________ 146 

Chemical analysis _______________________________________________________________________ 146 

Microscopic analysis _____________________________________________________________________ 147 

References _____________________________________________________________________ 148 

Real Life Case Studies _____________________________________________________________ 149 

The Hitler Diaries (1983) __________________________________________________________________ 149 

ACTIVITIES _____________________________________________________________________ 150 

Activity XII: Invisible Ink __________________________________________________________________ 150 

 

 

file:///C:/Users/Maria%20Macedo/Desktop/Euro4Science%202.0%20Forensic%20Toolbox%20Teachers%20Guide_%20finalsemamarelo%20-%20Cópia.docx%23_Toc18396344
file:///C:/Users/Maria%20Macedo/Desktop/Euro4Science%202.0%20Forensic%20Toolbox%20Teachers%20Guide_%20finalsemamarelo%20-%20Cópia.docx%23_Toc18396359


 

 

Pag | 5  

 

 

HOW TO USE THIS GUIDE 
 

This Toolbox Teacher Guide has been developed to provide 
information on how to implement the Forensic Science activities 
in the classroom. 
 
This teacher guide contains four main chapters to be used with students. These ŎƘŀǇǘŜǊǎΩ help 

students better understand the nature of the various forensic disciplines (blood analysis, 

fingerprints, botany, entomology, DNA analysis, toxicology, and general forensics) as they think 

critically about authentic situations. Students will learn to apply the skills used by forensic specialists 

to observe, recover, analyse, identify and explain evidence.  

 

Each chapter includes:  

 Learning Objectives 

 Background context and scientific information for each topic  

 Case studies, providing real-life examples of forensic science  

 Practical activities including technician notes 

 Suggested answers to Student Guide questions 

 

For each chapter, you will find the following symbols that associate the chapter to a subject of study.  

 

 

 

This guide was developed to be used in conjunction with the Forensic Toolbox, which contains many 

of the materials needed for the practical activities. Additional resources should be found either 

within a well-stocked secondary science department, or readily available through normal school 

suppliers. Wherever possible, activities have been designed to minimise impact on science budgets 

whilst still providing activities and inspiration for engaging science using the theme of forensic 

science.  
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In order to help you apply this guide, three fictitious cases are presented that may be used in 

accordance with the different activities proposed ς helping students solve a crime whilst learning 

about the science behind being a Crime Scene Investigator. Each activity can also be used on its 

own, making it easy to incorporate these into existing schemes of work.  

 

We hope you enjoy using this resource within your classroom! 
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CASE 1 

9ŀǊƭȅ ƻƴŜ ƳƻǊƴƛƴƎΣ ¢ƻƳ {ƳƛǘƘ ƘŀŘ ƎƻƴŜ ǘƻ ōƻǊǊƻǿ Ƙƛǎ ƴŜƛƎƘōƻǳǊΩǎ ƭŀǿƴƳƻǿŜǊΣ ŀǎ Ƙƛǎ ƘŀŘ ōǊƻƪŜƴΦ 

He found the front door slightly open, which was unusual. He pushed the door open, calling for Josie 

Barrows, the elderly lady who lived there with her son, but there was no answer. About to leave, he 

noticed red spots on the kitchen door opposite. Alarmed, he ventured into the house and found the 

lifeless body of her son, a 27-year-old man, lying on the floor. Tom immediately left the scene and 

called the police.  

The victim was named as Steve Barrows. His parents were divorced, and although Steve lived with 

his mother, he often saw his father, Charles Barrows, although the neighbours said that their 

relationship had never been good.  

At the crime scene, the medical examiner found that the victim had sustained severe injuries to the 

head and determined the probable time of death was at 23h45. Around the body were several pools 

of blood and signs of fighting were verified ς noted to be defensive injuries. 

The CSI team labelled and packed various objects to send for analysis: samples of blood stains found 

on the floor (Evidence#1) and on the kitchen door (Evidence#2); a hammer that was behind the 

kitchen door (Evidence#3); a knife that was on the kitchen table (Evidence#4) and a towel found 

under the bench near the kitchen sink (Evidence#5). All objects had red spots. Fingerprints were 

found on the knife and hammer.  In total, two different fingerprints were taken, which matched 

those found on nearby glassware. These glasses were removed for examination, and after 

processing them, it was determined that one matched the victim and the other did not. 

All across the room, the CSI team found signs of disorder, pointing towards theft or the search for 

something particular. However, nothing was found to be missing. The suspects are: the father, 

whose relationship with his son was troubled (Suspect 1); the mother, who was being medicated 

for suffering from schizophrenia and who apparently did not take the medication regularly (Suspect 

2); and a cousin, who had robbed the house more than once, but only stole things of reduced value 

(Suspect 3). 
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CASE 2 

At 8:40am, following a particularly noisy University party, an unsuspecting cleaner found a 23-year-

old student lying dead in the ladies toilets behind the bar. 

The victim was found face down and wearing the clothes from the night before. In her right hand, 

the victim had an empty whisky bottle. Beside the body waǎ ǘƘŜ ǾƛŎǘƛƳΩǎ ƘŀƴŘōŀƎΦ 

When the body was examined, an emergency medical card stating that the victim was insulin 

dependent (diabetes type I) was found in her trouser pocket. In her handbag were blank sheets, 

some folded and others torn, with only her name on them (Evidence#6) together with a black pen 

(Evidence#7). Experts sent the sheets to the laboratory for further analysis and found that invisible 

ink had been used to send some threatening messages addressed to the victim, as well as 

fingerprints from the victim and another person. 

Lƴ ǘƘŜ ŀǳǘƻǇǎȅ ǊƻƻƳΣ ǘƘŜ ƳŜŘƛŎŀƭ ŜȄŀƳƛƴŜǊ ǘƻƻƪ ǎŀƳǇƭŜǎ ƻŦ ǘƘŜ ǾƛŎǘƛƳΩǎ ƭƛǾŜǊ ό9ǾƛŘŜƴŎŜІуύ ǘƻ ŀƴŀƭȅǎŜ 

the possible collateral effects of ingested alcohol. Since the victim was diabetic, toxicological blood 

tests (Evidence#9) were made to confirm this disease and to assess whether this was the cause of 

death. 

During interrogation, the victim's colleagues admitted to the police that the last time they saw the 

victim alive she was arguing with her ex-boyfriend, who had a history of violence. 

After all the interviews, the police had 2 main ǎǳǎǇŜŎǘǎΦ ¢ƘŜ ŦƛǊǎǘ ƻƴŜ ǿŀǎ ǘƘŜ ǾƛŎǘƛƳΩǎ ŜȄ-boyfriend, 

who was found with a ōƭŀŎƪ ǇŜƴ ό9ǾƛŘŜƴŎŜІмлύΦ ¢ƘŜ ƻǘƘŜǊ ǎǳǎǇŜŎǘ ǿŀǎ ŀ ǾƛŎǘƛƳΩǎ ŦǊƛŜƴŘ whose 

strange behaviour during routine questioning had raised suspicions as to her own involvement with 

this case. 
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CASE 3 

One early Sunday morning, a group of friends were walking in a forest when suddenly they smelled 

something strange. A little further on the source of the odour was revealed as they found a human 

ŎŀŘŀǾŜǊΦ Lƴ ƻǊŘŜǊ ǘƻ ƴƻǘ ŘŜǎǘǊƻȅ ǘƘŜ ŎǊƛƳŜ ǎŎŜƴŜΣ ǘƘŜ ǿŀƭƪŜǊǎ ŘƛŘƴΩǘ ŀǇǇǊƻŀŎƘ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ 

called the police. 

Since the crime scene was difficult to access, the CSI Team began to analyse the surrounding 

territory. At first sight, they found marks which suggested that where the body was located was not 

the original crime scene, but that it had been dragged there. Near to the body were footprints 

(Evidence #11) that, while not appearing human, could be relevant to the investigation. 

Swarming around the decomposing body were several flies as well as insect larvae that were 

developing in the abdomen (Evidence#12). All of the insect traces were collected and taken to the 

laboratory to be analysed in order to help find the time of death. 

The body was taken to the Legal Medicine Institute and the autopsy began with an external 

examination. The medical examiner discovered some hair which did not seem to belong to the 

victim (Evidence #13).  

LƴǎƛŘŜ ǘƘŜ ǾƛŎǘƛƳΩǎ ƴƻǎŜ were found pollen grains (Evidence#14) ς a sample was sent to the 

laboratory of forensic palynology in order to determine their origin and hopefully point to the 

location of the original crime scene.  

After all the forensic investigation, the CSI team concluded that the cadaver belonged to a 37 year 

old man who had been reported missing for about a week. How he died ςwhy and where ς was 

under further investigation.  
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Summary of Evidence, Suspects and Activities 

Case Study 1 

Evidence Suspects Activities 

Evidence#1 ς Blood stains on 

the floor 

Suspect 1 ς the father Activity I ς Is this really blood? 

Evidence#2 ς Blood stains on 

the kitchen door 

Suspect 2 ς the 

mother 

Activity I ς Is this really blood? 

Evidence#3 ς Fingerprints on 

hammer 

Suspect 3 ς the 

cousin 

Activity V ς Dusting and Lifting Latent 

Fingerprints 

Activity V ς Dusting and Lifting Latent 

Fingerprints 

Evidence#4 ς Fingerprints and 

blood on knife 

 Activity II ς Blood Typing Analysis 

Activity III ς DNA Profiling 

Activity V ς Dusting and Lifting Latent 

Fingerprints 

Evidence#5 ς Blood spots on 

towel 

 Activity I ς Is this really blood? 

Activity II ς Blood Typing Analysis 

 

Case Study 2 

Evidence Suspects Activities 

Evidence#6 ς Writing on sheets of 

paper 

Suspect 1 ς the ex-

boyfriend 

Activity VI ς Revealing Latent 

Fingerprints using Iodine 

Fuming 

Activity XII ς Invisible Ink 

Activity XIII ς The Colour of 

Guilt 

Evidence#7 ς Black pen found in 

handbag 

Suspect 2 ς a friend Activity XIII ς The Colour of 

Guilt 

Evidence#8 ς {ŀƳǇƭŜǎ ƻŦ ǘƘŜ ǾƛŎǘƛƳΩǎ 

liver 

 Activity X ς Alcohol effect on 

lived 
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Evidence#9 ς Toxicological blood 

tests 

 Actvity XI ς Sugar in Blood  

Evidence#10 ς Black pen found on 

ex-boyfriend 

 Activity XIII ς The Colour of 

Guilt 

 

 

Case Study 3 

Evidence Activities 

Evidence#11 ς Footprints ς not human Activity IX ς Hair and Footprints 

Evidence#12 ς Insect larvae from abdomen Activity VIII - The Insect Clock 

Evidence#13 ς Hair taken from clothing Activity IX ς Hair and Footprints 

Evidence#14 ς Pollen grains from victimΩs nose Activity VII - The Hidden Secrets of Pollen 

grains 
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