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A case study from Qatar

Introducing High School 
Students to Biotechnology and 

Biomedical Engineering
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About the country



About the Country: QATAR

Qatar, one of the greatest economies in

the Arabian Gulf is witnessing a rapid

development in different state industries

including transport, sports, health, and

educational.
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Because of its high-level living standards, Qatar has become a favorable place to
live and work for hundreds of thousands of skillful manpower coming from all over
the world. This has rendered the Qatari society and consequently the schools’
environment into a multicultural heterogeneous one.



The starting point of the school

Qatar National Vision 2030:
To transform Qatar into a knowledge-
based economy characterized by
sustainable development based on
research, development and innovation,
excellence in entrepreneurship and high-
level education.
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Studies about the needs in Qatar

Enrichment of 
curriculum with 

breakthroughs in 
science and 

mathematics

The World Bank

Importance of 
increasing the 

enrollment in tertiary 
education and 
increasing the 

published scientific 
research

Allowing educational 
organizations to deliver 

customized learning 
programs that fulfill 

males’ educational needs  
instead of providing 
general educational 

programs 

PISA 
RecommendationsWISE Conference



8



9



Qatar University
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Why we started with “Boys” school

Males Females

The Enrollment rate according to gender (1989/1990 – 2014/2015)



Why STEM?
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To fulfill the requirements of Qatar vision, the MOEHE set a major
goal to provide the learners with high quality educational
experiences and to implement a lifelong learning for all students. To
implement the education reform, the MOEHE started establishing
several government-funded STEM Schools over a multi-year period
and implements annual assessments to measure student learning
and school performance.
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About the school: Here we are

Milky way galaxy



Who we are? 
Qatar Science & Technology Secondary School for Boys (QSTSS), is a one-of-a-kind

specialized STEM governmental school in Qatar that runs under the umbrella of the
Ministry of Education & Higher Education (MOEHE).

QSTSS was launched in August 2018, and it offers a trans-disciplinary STEM program
that focuses on hands-on science skills, creativity and innovative thinking, which will
allow students to apply their knowledge to real-world challenges using cutting edge
technologies. Students have access to specialized laboratories, led by highly-
qualified STEM teachers, engineers and experienced educators.
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Vision & Mission
Vision:

Empowering students to develop the 21st century skills and preparing them to 
contribute effectively to building a national economy that relies on knowledge 
along with scientific and technological advancements. 

Mission :

To provide innovative, engaging and challenging learning experiences in science,
technology, engineering and mathematics in an interdisciplinary way that enables
students to develop their skills in research, design, critical thinking and problem
solving, and contributes to building their creativity and competitive capabilities
globally.
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1. Provide learning outcomes that possess 21st century skills to 

build a knowledge-based national economy

2. Deliver a high quality educational level in science, 

technology, engineering and mathematics

3. Prepare students to join the most prestigious 

universities that qualify them to become 

distinguished scientists, researchers and inventors. 

4. Reinforce Islamic values as well as the national and 

ethical values among students 

School Goals



QSTSS  Video



QSTT STEM Programs 

University 
Programs 

STEM-based
projects designed
and delivered by
partner
universities

Fundamentals of Science & 
Engineering

Science-oriented STEM textbook
that integrates the four pillars of
STEM with the focus on
Engineering design process

Researches & Projects
Problem-based learning
experiences that allow
students to apply their STEM
acquired skills and knowledge
to real-life applications
through extended researches
and projects.

Lab 
Applications 

Project-based
learning in the
specialized labs
focusing on the
alignment between
the labs curriculum
and STEM lessons.



What is 
Special about 

the School?

Selected 
Students

Transdisciplinary 
STEM

curriculum





STEM
(10)

Maths
(3)

English

(5)
Design 

Tech.

(1)

Islamic 

Studies 
(3)

Social 

Studies

(1)

Arabic

(3)

ICT
(3)

P.E.

(2)

Pre-

engineering
(3)

Texas A & M 

Research & 

Projects 
(2)

Lab 

Applications 
in specialized labs 

(3)

Subjects



23



Generally, students at QSTSS use 
technology to:

24

Gather, evaluate,
and/or use
information for
learning

1

Conduct research,
solve problems,
and/or create original
works for learning

2

Communicate and 
work collaboratively 
for learning

3



Specialized Labs

Allows students to use the Z-Space devices to learn scientific 
concepts using 3D models and augmented reality technology
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Specialized Labs

Allows students to learn about energy sources and solutions for 
renewable energy such as wind energy and solar energy
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Specialized Labs

Allows students to learn about the construction of robots and 
programming as well as the automation of processes. 
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Specialized Labs

Allows students to learn about the principles of invention, 
engineering design, manufacturing and development of products. 



33



Specialized Labs

a fully equipped computer lab in order to serve the educational 
integration with the other subjects and scientific research
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Specialized Labs

Allows students to use virtual reality glasses to learn different 
concepts in an interactive way. 
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Specialized Labs

The digital library allows students to 
enhance their reading and research 
skills by providing access to a range 

of digital resources.

The labs are equipped with 
specialized materials which provide 
an effective learning environment 

enabling students to keep abreast of 
the scientific and technological 

progress in all fields.

The language lab is equipped with 
state-of-the-art computers and 

headsets which enables students to 
improve their English language skills 

through interactive and fun 
activities. 
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Biomedicine and Biotechnology Lab (BBME) 

Course Description

The BBME curriculum includes 5 major strands (biotechnology, microscopy, biosensors,

biomechanics, and bioinformatics). Under each of these strands there are several themes

comprising the different topics of the course. All course strands and themes are well represented in

all grades 9, 10, 11, and 12. However, there is more emphasis on projects-based learning in grade

12.
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For a period of 4 years from grade 9 to grade 12, the students at QSTSS are exposed

to different learning experiences in the fields of biotechnology, microscopy

(microtechniques and digital imaging), biomechanics, biosensors, and bioinformatics.

These five strands will be collectively referred to as Biotechnology and Biomedical

Engineering (BBME).

BACKGROUND



What is it?

Traditionally, bioengineering is being only taught at the undergraduate level. However, the last

ten years has seen a tremendous increase in the number of undergraduate institutions offering

bioengineering degrees. The popularity of bioengineering is rapidly growing. According to

recent statistics, bioengineering has shown a 72% growth in jobs between 2008 and 2018. This

has stimulated us to initiate a biotechnology and biomedical engineering program at the school

level.

The BBME course merges analysis and design principles from mechanical, electrical, and

chemical engineering disciplines with the experimental methods from biology-based

disciplines of life sciences and medicine such as anatomy and physiology.
42
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OBJECTIVES

The main objective of this course is to enable the students to

utilize engineering applications and advanced technology to

solve complex biological and medical problems.
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INSTRUCTIONS & TEACHING STRATEGIES

APROACH

BBME is pure practical and creates the opportunity for students to

conduct projects and researches. The overall strategy of the BBME

course is to include a variety of learning modules, videos,

demonstrations, internet resources and simulations, hand-on

activities and active learning techniques to increase student

engagement. The course highly relies on hands-on laboratory

experiments.



47

- Bioinformatics: Geneious

- Biomechanics: Kinovea

- Molecular: sparkvue

- Arduino IDE

- Python IDLE

- Vernier's LoggerPro

- Vernier’s Graphical analysis

Software Required



The overall goals of using technology in 
BBME are to enable the students to :

48

Use technology 
efficiently to solve 

biological and medical 
life related problems.

Produce technology.
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BBME Recommended Timetable

Grade Weight Number of periods Semester
Hrs per 

year

Grade 9 1.18% 3 periods / 2 weeks 2nd semester 27 hours

Grade 10 1.18% 3 periods / 2 weeks 1st semester 21 hours

Grade 11 8% 3 periods / week
1st & 2nd 

48 hours

Grade12 8% 3 periods / week 1st & 2nd 48 hours



STRAND:               BIOMECHANICS

THEME 1: THEME 2: THEME 3: THEME 4: 

GRADE Gait Analysis Sports Biomechanics
Prosthetics: working with 

amputees

Designing & 

Planning an 

Investigation

9
• Gait Force Profile 

Analysis 

• Basketball Free-throw Arm 

Angle Analysis

Biomechanical Arm Muscle 

Analysis
-

10
• Taking Anthropometric 

Measurements

Muscle Fatigue Analysis • Occupational Biomechanics 

Glove Fatigue Analysis
-

11

• Video Analysis Using 

Kinovea

• Breathing, Heart Rate, and 

Knee Motion Analysis

• Auto Collision Analysis

• Orthopaedic Implant 

Mechanical Testing -

12

• Using 3D Motion 

Analysis in Gait 

Analysis and 

Automobile Analysis

• Sprint Acceleration and 

Terminal Velocity Analysis

• Virtual Knee Replacement

• Anterior Cruciate

Ligament (ACL) Reconstruction

PROJECT:

Students 

Designed

50
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The Biomechanics Strand:

First, it is important to emphasize that this is an introductory, broad overview biomechanics

course developed for students in secondary schools aiming to pursue their education in

bioengineering degree programs. The labs are designed to be low cost and applicable in a

teaching environment with groups of students rotating through stationary lab setups.

Strand Objectives:

✓ Introducing the students to the field of experimental biomechanics.

✓ Giving students experience with research techniques in biomechanics.

✓ Design image experiment.

✓ Initiating a digital media program to train students on motion capture.
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Suggested biomechanics projects:

The biomechanics strand at QSTSS has the following labs (some are stationary while others can be performed

in the class).:

1) Gait Force Profile Analysis.

2) Basketball Free throw Arm Angle Analysis. 

3) Biomechanical Arm Muscle Analysis.

4) Muscle Fatigue Analysis.

5) Occupational Biomechanics Glove Fatigue Analysis.

6) Breathing, Heart Rate, and Knee Motion Analysis. 

7) Sprint Acceleration and Terminal Velocity Analysis. 

8) Auto Collision Analysis.

9) Orthopaedic Implant Mechanical Testing. 
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C:\Users\a.faris1404\OneDrive - Ministry of Education and Higher 
Education\Desktop\Kinovea\BiomL2
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The Microscopy Strand:

• This course includes the detailed preparation of the histological samples to be examined
under light microscope using the routine H&E stain. The preparation & use of special stains
for histological specimens. Other techniques e.g. cytological preparation, E.M, cytochemistry,
and immunofluorescence are also discussed.

• This strand includes an introduction to microscopy and microtechniques. It provides the
students with the necessary experimental background to prepare a permanent microscopic
slide and to carry out a digital-images based investigation. In this course the students go
through the killing and fixation methods, dehydration, clearing, embedding, sectioning and
mounting. In addition, the staining processes with different types of stains, synthetic and
histochemical stains are discussed. the course starts by discussing the principles and various
types of microscopy then the students prepare whole mounts, squashes and smears of
different specimens. The course reaches the peak by introducing the optical and
computational methods of image processing (digital imaging) and their applications in
biology.
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Strand Objective:

• The objective of the microscopy strand is to enable the students to manage the techniques of
preparing microscopic slides, taking microscopic measurements and using digital imaging to process
and analyze the microscopic slides. At the end of this course, the student will be able to:

✓ Differentiate among various methods of microtechniques.

✓ Identify the tools and instruments used in the microtechniques.

✓ Preserve & storage of histological specimens.

✓ Prepare different types (plants and animal specimens) of glass slides.

✓ Prepare all solutions & stains used for processing.

✓ Prepare microscopical sections & smears from different body tissues & fluids.

✓ Use the vital, histochemical and artificial stains.

✓ Prepare the films, squashes and completely mounted slides.

✓ Differentiate the different types of microscopes and their uses in the field of biology.

✓ Apply digital photography in microscopy. 64



Strand Outcomes: 
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The student should be able to prepare a 
variety of cytological & histological 
preparation, the required solutions, 

identification of common encountered 
technical errors & application of 

immediate remedies & prevention

After finishing this course, students should 
be able to:

• prepare temporary microscopic slides, 
using different cutting techniques.

• Prepare permanent microscopic slides 
using paraffin method.

• Perform microscopic measurements 
using image analyzing software. 



Strand Topics: 

• The microscopy strand comprises two

obligatory themes (microtechniques and

image processing techniques) and two

elective themes (tissue culture and

fluorescent microscopy). The following

topics will be covered in this strand:
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Microtechnique:
1. Preparing plant and animal materials for microscopic 

slides: preparing wet mount (onion, elodea, cheek, 
tomato, frog liver…etc.).

2. Types of microscopic slides.

3. Sectioning methods.

4. Types of microtomes and their principles of work.

5. Microscopy – slide preparations of animal and plant 
tissues – microtomes – sectioning – and staining 

6. Methods of temporary microscopic slides: maceration 
and squash methods

7. Methods of permanent microscopic slides: paraffin 
method. Special methods.
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Image Processing 
Techniques: 

1. Using Image processing techniques to interpret the images:

filtering, feature extraction, artificial intelligence and

machine learning, Python and OpenCV.

2. Perform microscopic measurements: Methods of

microscopic measurement and data processing (standard and

stereological method; measurements using Image Analyzing

System and light microscope).

3. Basic histological methods. 68



69



Research Problem

- How can OpenCV, python, and machine 

learning be used to detect and identify the 

BC cells? 

- image processing techniques were used to

detect and identify breast cancer cells in

microscopic images. Better identification

methods of cancer cells will help in the

diagnosis and prognosis of BC.

Cancer Epithelial Cells Identification in Microscopic Images Using Image 

Processing Techniques 

Project Idea

We assume that breast cancer cells are

morphologically different from normal

healthy cells and these differences can be

used by OpenCV, python, and machine

learning to distinct them from healthy cells.

Scientific Theory 

The objective of the current research is to

utilize image processing techniques to

analyze microscopic images to contribute to

a better understanding, diagnosis and

prognosis of breast cancer. More precisely,

the present study aims at evaluating the

usage of OpenCV, python, and machine

learning to differentiate between cancer

and normal cells.

Importance of Project 

-The high incidence of B C in Qatari fe males and the advances in image p rocessing

techniques has stimulated us to deploy it in processing and ide ntification cancer

cells in microscopic images.

-The p roject specifically aims at improving the meth ods of e arly detection,

prognosis, and development of cancer cells as this would increase the survival

rates of BC patients.

-Moreover, it would cont ribute to a better u nderstan ding of the mechanisms of

tumor development as many questions related to breast cancer still unsolved.

-The results of the research will also benefit the cancer patients because the

morphology of the cancer cell has implications on the treatment and p rognosis of

the cancer.

-Identification of tumor cells in a sample consisting of mixed tumor and no rmal cells

is a major challenge for pathologists especially if the percentage of tumo r cells is

low.

-The freq uency of erro rs in identifying the disease in histologic or cytologic

specimens by pathologists ranges f rom 1% t o 43 % an d the error pe rcentage in

tumor specimens identification ranged betwe en 1 % to 5%. This high percenta ge of

misidentification of the cells can have se rious consequences on the t reatm ent plan

for cancer patients.

Conclusion or Recommendations

Based on the study  results, we recommend the following:

1. Using automated analysis f or digital microscopic image in cancer

diagnosis instead of manual traditional methods specially when the

amount of cells av ailable is f ew and / or the slide contains mixed

cells of normal and cancer cells.

2. Using a dataset with a larger size.

3. The use of bioimage inf ormatics methods including machine

learning and Py thon OpenCV in cytology studies as they offer

powerf ul solutions f or specif ic image analysis tasks, such as object

detection.

4. The dev elopment of more accurate algorithms that can detect cells

when they are touching each other and to extract f eatures from

cells.

Photos of cancer and Normal Cells

Experimental Design & Design tools  

Results

The methodologyadopted in this study can be divided into 4 parts:

I. Microscopic slide preparation. II. Image taking and pre-processing. III. Cells detection.

IV. Features extraction V. Using python OpenCv for image segmentation and extraction.

VI. Using AI and machine learning to identify the cells.

HSV Based 
Extraction:
Convert the RBG image
into HSV format. Produce
the HSV color map for the
cells and their
background.

Find out the range of H, S,
and V values
corresponding to the cell
membrane, nucleus,
cytoplasm, and nucleolus.

Use the
OpenCV “inRange()” funct

Detecting the cells 
and nuclei
Extract the cells and nuclei 
contours using the OpenCV 
“findContours()”. 

Use the minimum bounding 
rectangle to detect the cells and 
nuclei contours.

Use the OpenCV function 
“minAreaRect()”.

On the selected set of contours, 
apply the 
OpenCV “minEnclosingCircle()” 
function to obtain uniform sized 
circles over each of the nuclei.

The overall accuracy of supervised
machine learning in identifying the
cancer cells was 85%. This percentage
could be raised if a dataset with a
larger size was used. We tried different
segmentation and extraction methods,
among which separating the cells from
image background at the level of image
pixels was the most efficient.
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The Biosensors Strand:

• Designing a sensor from recycled materials for creatinine detection

I. Biomedical devices: Principles and applications: Biosnsors, Biopotentials, Voltage and 

current in living systems: Na+ channel, Na currents in in myocytes and local currents 

in nerve impulse, (Practical: electric circuits components)

• Arduino and microcontrollers: EDVOTEK®’s Digital Orbital Shaker offers precise control 

with a

I. microprocessor-based keypad with digital display

72



73



74



75



The 
Bioinformatics 
Strand

• Bioinformatics:

primers design,
construction and analysis
of phylogenetic tree

76



77





79



80



81



Results

Department of Science, Technology, Engineering, and Math (STEM), Qatar Science and Technology School

Bioinformatics Analysis of BRCA1 Founder Mutations for Breast Cancer Diagnosis

ABSTRACT

INTRODUCTION

Breas t cancer usually results fro m an accumulation of many mutat ions thus the i ncidence increases with age. At the DNA level, a cancerous cell is

usually characterized by at leas t one active oncogene and the mutation of several tumor-suppressor genes . Breas t cancer results from a series of

dysregulated mechanisms in volvin g the gain -of -functi on of oncogenes (OCGs) and the loss-of -functi on of tumo ur supp ressor genes (TSGs) includi ng

BRCA1, BRCA2, P53, PTEN, STK11, CHEK2, ATM, BRIP1, and PA LB2. Abnor mal repress ion of tumou r suppressor gene (BRCA1) results in

deregulation o f the cell cycle or fai l to repai r DNA damage mainl y thro ugh the m odificati on in the p rotein p roducts types and quan tities thereby leadi ng

to the mutations in other genes and thus developing the transformed phenotypes of the breas t cancer cells .

Results

Materials and Methods

AIMS

—

Aims: to  investigate the potential use of founder mutations occurring to  exons 2 and 20 of BRCA1 gene as genetic 

biomarkers in  the diagnosis of BC.
Tools: Bioinformatics online tools and software for mutation analysis and validation including webcutter, primer 3, and In 

silico PCR.

The results: Forward and reverse primers were successfully  designed to detect 187delAG and 5385insC mutations 

occurring to  exons 2 and 20, respectively in  BRCA1. In silico PCR has validated the success of the designed primers. 

Analyzing exons 2 and 20 of the BRCA1 gene revealed that the reference sequence has 18 different restriction sites for a 

wide range of restriction enzymes such as Alw21I, ApaLI, BstXI and others. The restriction sites can be used in the 
detection of mutant BRCA1. 

CONCLUSION 

BRCA1 single nucleotide polymorphisms in exons 2 and 20 could be useful biomarkers of BC.

Table 1. Workflow of the project.

The BRCA1 gene (gene ID: 1 956) is located on the shor t arm of ch romosome 7 with the cyto genetic locatio n (7p 11.2) as indicated by the

arrow on figu re 1. The s ize of the BRCA1 gene is 1 89,060 bp com pris ing 31 exo ns (table 2 ). The exact mo lecular locati on of the BRCA1

gene is between the base pairs 55,019,021 to 55,208,080 (Homo sapiens Annotation Release 109, GRCh38.p12).

The objective of the curren t research is t o evaluate the usage of exo n 2 an d 20 so matic and inherited mutati ons 187delAG and 5 385insC o f

BRCA1 as biomarkers in the diagnosis and prognosis of Breas t cancer.

Fig. 1. Cytogenetic location of the BRCA1 gene as  indicated by the arrow. 

Complementary DNA sequence of BRCA1 and mutation analys is ..

.

.

.

1. NCBI

provide information about the intron / exon structure, the coding sequences, and references. 

1. OM IM

provide all the allelic variants  of the BRCA1/2 genes and the corresponding disorders.

1. Ensembl

Ensembl data base will be used to determine the domains  of the gene in a graphical view.

1. PD B

The protein data bank (PD B) was used to download the amino acid sequence coded by the BRCA1/2 gene.

1. RasM ol (RasWin)

The RasM ol (RasWin) program will be used to view the protein sequence in 3D.

1. COSM O

This  tool was used to obtain the complementary D NA sequence (cD NA) that contains  the exon sequences only and to obtain the amino acid sequence 

coded by the BRCA1/2 gene as  well as  to determine the position of the mutations in the BRCA1/2 gene.

1. Webcutter

Webcutter was used to generate the restriction s ites  and to construct the restriction map.

1. Prime3

Primer3 was used to generate the primers for the given DNA sequences.

1. In s ilico PCR

In s ilico PCR was used to validate and confirm the success  of the designed primers.
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Lab Name: Biotechnology Grade Levels:  11

Description: In Biotechnology, students will apply advanced academic knowledge and skills to the emerging

fields of biotechnology such as genetic engineering and transformation, Biomedical science and immunology,

Neurobiology and forensics. Students will have the opportunity to use sophisticated laboratory equipment

and perform statistical analysis. Students will conduct laboratory and field investigations, use scientific methods

during investigations, and make informed decisions using critical thinking and scientific problem solving.

Total Number of Periods 47 Periods

*Schedule calculations based on 135 min per

16 weeks for grade 10 and 135 min per 40

weeks for grade 11. Scope and sequence

allow additional time for guest speakers,

student presentations, field trips, remediation,

extended learning activities, etc.

Investigation Title # of Class Periods* (assumes 135-

minute periods) Total minutes per 

investigation

Knowledge and skills 

(Experiment Description)
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Investigation 13: #122 (Detection of the Influenza Virus) 1 Period: 90 Min

Investigation 14: #141 (Blood-based Cancer Diagnostics) 1 Period: 35 Min

Investigation 12: #118 (Cholesterol Diagnostics) 1 Period: 45 Min

Investigation 17: #266 (What’s in My Lunch? Quantitative Food Allergy 

ELISA)

1 Period: 120 min

Investigation 18: #271 (Simulation of HIV Detection by ELISA) 1 Period: 60 Min

Investigation 15: #151 (Simulation of HIV Detection by Protein 

Electrophoresis)

1 Period: 180 Min

Investigation 16: #209 (Going Un-Viral: Quantification Using Plaque 

Assays)

1 Period: 120 Min

Investigation 21: #280 (Detecting the Silent Killer: Clinical Diagnosis of 

Diabetes)

1 Period: 90 Min

Investigation 22: #986 (Comparison of Mammalian Cell Types) 1 Period

Investigation 19: #273 (Radial Immunodiffusion) 1 Period: 35 min

Investigation 20: #275 (Simulation of HIV Detection by Western Blot) 1 Period: 70 Min

1 Period

Theme “Biomedical Science & Immunology”, [12 Periods]

Investigation 23 #990 (Morphology of Cancer Cells)

Week 20: 28/2/2021 - 4/3/2021

Week 27: 2/5/2021 - 6/5/2021

Week 19:

21/2/2021 - 25/2/2021

Week 18: 14/2/2021 - 18/2/2021

Week 26: 25/4/2021 - 29/4/2021

Week 21: 21/3/2021 -25/3/2021

Week 23: 4/4/2021 - 8/4/2021

Week 22: 28/3/2021 -1/4/2021

Week 29: 16/5/2021 - 20/5/2021

Week 24: 11/4/2021 - 15/4/2021

Week 25: 18/4/2021 - 22/4/2021

Week 28: 9/5/2021 - 13/5/2021
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Theme “Genetic Engineering & Transformation”, [9 Periods]

Investigation 1: #221 
(Transformation of E. coli with
pGAL™ (Blue Colony))

1 Period: 50 min Weeks 1& 2: 
30/8/2020 - 3/9/2020

6/9/2020 - 10/9/20

Investigation  2:  #301  
(Construction  &  Cloning  of  
DNA Recombinant).

3 Periods - 300 
min 

Weeks 3,4 &5: 
13/9/2020 -
17/9/2020

Investigation 3: #331 
(Investigating Synthetic 
Biology) 

5 Periods: 695 
min 

Weeks 6, 7, 8, 9, & 10:
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Theme “Forensic”, [7 Periods]

Investigation 4: #225 (DNA Fingerprinting 
Using Restriction Enzymes)

1 Period

105 Min
Week 12:

29/11/2020 - 3/12/2020

Investigation 5: #191 (Forensic Blood Typing) 1 Period: 50 min Week 11: 22/11/2020 -
26/11/2020

Investigation 6: #270 (Antigen-Antibody 
Interaction: The Ouchterlony Procedure)

1 Period; 35 min / (Incubation 
overnight)

Week 13: (2nd Semester)
10/1/2021 - 14/1/2021

Investigation 7: #192 (Forensic Antigen 
Detection)

1 Period: - 35 min - Incubation 
overnight.

Week 14: 17/1/2021 - 21/1/2021

Investigation 8: #193 (Forensic Enzymology) 1 Period: 90 Min Week 16: 31/1/2021 - 4/2/2021

Investigation 9: #194 (Forensic Enhancement 
Techniques)

1 Period: 35 Min Week 15: 24/1/2021 -28/1/2021

Investigation 10: #195 (Forensic Toxicology) 1 Period: 60 Min Week 17: 7/2/2021 - 11/2/2021
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Theme “Neurobiology”, [ 5 Periods]

Investigation 24: #1100 (Scents & 
Sense-ability)

1 Period: 50 Min Week 30: 23/5/2021 -
27/5/2021

Investigation 25: #1110 (Cell Types 
in the Brain) 

1 Period: 135 Min Week 31:

Investigation 26: #1116 
(Researching Alzheimer’s Disease 
by ELISA)

1 Period Week 32:

Investigation 27: #1125 
(Diagnosing Huntington’s Using 
PCR)

2 Periods: 200 Min Week 33:
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AQUAPONIC
S
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Thank You for 
Listening
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