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Introduction



 
Xs and Os 
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Session 1: Computational Thinking
Develop a winning strategy for Xs and Os, using some of Abstraction? Decomposition? Pattern 
Recognition? (Monte Carlo?) Algorithm formation?  You may want to try it when your opponent 
goes first.



IQ and Gender 

mode, and spread in the graph shown. 
 
 

Are females more intelligent than males? 
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Wing v Denning 
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Finding factors of semi-primes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cryptocurrencies - Semi-primes

A semiprime is a number which only has 2 factors (apart from itself and 1).  Finding the factors 
is often done by a brute force method of finding the first factor by trying every prime number.  
 
This is a very long process, but it can be made more efficient using some of the pillars of 
Computational Thinking. Can you formulate a more efficient algorithm to find these factors? 



Algorithms and the LCCS specification  
What does the LCCS specification say about algorithms? 
Use the link or the QR code provided to browse to the LCCS specification. 

  
https://ncca.ie/media/3369/computer-science-final-specification.pdf  

 
Record your findings in the space below. You may use the following questions as a guide. 

  
 What are the core concepts listed in strand 2? 
 What Learning Outcomes are relevant to algorithms? 
 Name five algorithms that are mentioned in the specification. 
 What algorithms relate specifically to ALT2 (Analytics)? 

 

Notes 
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Session 2: Algorithms I
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Think - Pair - Share  
 
Think: Participants spend time in silence writing or thinking about their own ideas. 

Pair: Participants turn to the person next to them to discuss their ideas with a partner. 

Share: Participants share their answers with another group 
does the LCCS specification say about algorithms? 
 

Question                    What I thought             What partner thought       

Everyday 
examples of 
algorithms? 

   

Why is the study 
of algorithms 
important? 
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BREAKOUT TASKS 
 
Breakout task 1 - mean 

 
The starter code is available from tinyurl.com/LCCSmean1 
 
Follow the instructions in the EXPERIMENT and TASKS FOR BREAKOUT sections.  
The EXTENSION EXERCISES can be explored after the workshop 
 
EXPERIMENT ... 
1. Check that the program is working (i.e. actual result Vs expected result) 
2. Change the values in the list and see what happens 
3. What happens if there were more (or less) than 5 values in the list? 
4. Does this program work for a list of strings (e.g. ["Mary", "Andy", "Pat"])? Why/why not? 

 
TASKS FOR BREAKOUT 
1. Save this program as mean2.py 
2. Change the comment at the top of the program to say Version 2 
3. Modify the code so that it works for any number of values (not just 5) 

       HINT: Use the built-in functions sum and len (see SEC Python reference guide) 
4. Modify the code so that it works without a loop  

 
EXTENSION EXERCISES (post-workshop tasks) 
1. Modify the code to get the mean of numbers entered by the end user 
      HINT: Ask in advance how many numbers they will enter and use a for loop 
2. Modify the code to get the mean of numbers entered by the end user but instead of 

using a for loop, use a while loop and a loop guard to determine when to stop 
3. Modify the code to get the mean of numbers read in from a text (or csv) file 
 

Notes: 

 

 
 
 
 
 
 
 
 

Breakout task 2 - median 
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The starter code is available from tinyurl.com/LCCSmedian1 
 
Follow the instructions in the EXPERIMENT and TASKS FOR BREAKOUT sections.  
The EXTENSION EXERCISES can be explored after the workshop 
 
EXPERIMENT 
1. Check that the program is working (i.e. actual result Vs expected result). 
2. Change the values in the list and see what happens. 
3. What happens if there was an even number of values? 
4. Investigate the difference between 'sort()' and 'sorted()'.  

HINT: replace the line L.sort() with sorted(L) - what effect does this have on the 
program? 

5. Does this program work for a list of strings (e.g. ["Mary", "Andy", "Pat"])? Why/why not? 
 
TASKS FOR BREAKOUT 
1. Save this program as median2.py 
2. Change the comment at the top of the program to say Version 2 
3. Modify the code so that it works for an even number of values 

 
EXTENSION EXERCISES (post-workshop tasks) 
1. Incorporate the code into a function (name it calc_median) 
 

Notes: 
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Breakout task 3 - mode 
 

The starter code is available from tinyurl.com/LCCSmode1 
 
Follow the instructions in the EXPERIMENT and TASKS FOR BREAKOUT sections.  
The EXTENSION EXERCISES can be explored after the workshop 
 
EXPERIMENT 
1. Check that the program is working (i.e. actual result Vs expected result). 
2. Change the values in the list and see what happens. 
3. What happens if there was a) no mode b) several modes? 
4. Does this program work for a list of strings (e.g. ["Mary", "Andy", "Pat", "Mary"])? 

Why/why not? 
 
TASKS FOR BREAKOUT 
1. Save this program as mode2.py 
2. Change the comment at the top of the program to say Version 2 
3. Modify the code so that it displays the frequency of the mode 
4. The statement list(set(L)) returns a list of unique elements in L. Use this information to 

shorten the code 
5. Incorporate the code into a function (name it calc_mode) 

 
EXTENSION EXERCISES (post-workshop tasks) 
1. The program works if the list has a single mode. Modify the code so that it 

a) works if there is no mode e.g. L = [18, 16, 17, 21, 19,  22] 
b) works if there are multiple modes e.g. L = [18, 16, 17, 18, 17, 18, 17] 

 

Notes: 

 

 
 
 
 
 
 
 
 



Converting between Number Systems  
 
Hexadecimal (0-15):  0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

Decimal (0-10):         0,1,2,3,4,5,6,7,8,9 

Binary (0-1)          0,1 

 
Space for hexadecimal conversion: 
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Session 3: Computer Systems II



ASCII to Hexadecimal Table  
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Main Components of a Computer - Quizlet Activity 
 

Match the terms with their definitions 
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Computer Specification: 
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Data analytics - reflection task 

 
 

Data science terminology - Quizlet matching activity:  

 
 
 
 

What words do you associate with data analytics? 
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Session 4: Introduction to Data Analytics  
and ALT 2



Introducing ALT 2 - group task 

 

 

The Data Science Arc 
Consi

 
 
 

Discuss:  
1.  What prior knowledge will students have that is relevant to ALT2? 
2.  What may challenge students in dealing with ALT2? 
3.  What approach could you take to introduce ALT2 to your students and support their 
progress? 
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Data cleansing task 
The data set below shows the raw data collected from the result of a 100m school 
race. 
 
Surname Gender Age Time 

Murphy M 17 13,12 

Ogene M 16 12.14 

Ogene M 16 12.14 

Mc Intyre F. 17 12.87 

Lopez F -18 14.01 

 F 17 1 329 

McCarthy M 77 13.65 

Ó Brádaigh f 16 13.09 

 

 

Identify and list any problems associated with the data in the above table. 
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ALT 2: Plan 
Choose one hypothesis and dissect your idea. 
 
You may consider the following prompts to help you: 
 

What does your project do/not do? 
 
Aims? Any limitations?  
 
Who are the end users? 
 
What are the tools/materials required? 
 
What are the roles and responsibilities? 
 
Does your project cover all the LOs for this ALT? 
 
Are there any ethical issues? 

 
 

Plan 
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Session 5: Planning and Designing ALT 
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Design 
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ALT 2: Create   

 
 
 
 
 
 
 
 
 
 
 

 

Notes: 
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Session 6: NCCA Resources, Python Libraries  
& Curriculum Planning



NCCA Resources 
Use the prompts below to record your thoughts as the demonstration is being presented. 

How is this demonstration/example extending my thinking in relation to ALT2? 

 

 

What questions do I have in relation to the demonstration? 

 

 

What ideas has the demonstration given me that I could use to support my students? 

 

Oide.ie 33

Leaving Certificate Computer Science | National Workshop 3 Participant Booklet



1. Browse to the link below and download one of the sample ALT2 resources. 
tinyurl.com/LCCS-NCCA-ALT2-Examples 

 

2. Unpack the resource and run it from your device  

 

Checklist                                                                                                Tick (Yes/No) 

 
I know where the samples are  

I know how to download and browse each example  

I understand what I need to do to run the sample locally (in my own 
local environment) 

 

I can run the sample locally (in my own local environment)  

 

3. Browse through the resource and use the space provided on the next page to record 

your notes about the sample. Explain how the sample fits the Data Science Arc. The 

prompts may be helpful. 

 What is the name of the sample? 
 What hypothesis is the sample designed to test? 
 What data source(s) does the sample use? Where does the data come from? 
 What is the output and how is it interpreted in the sample? 
 Describe how the algorithm works and identify what programming constructs 

a student would need to know in order to understand it. 
 How do you support students to engage with this process? Consider the 

Learning Outcomes that could be referenced. 
 How might this example be modified/enhanced?  
 What new ideas has this example given me that I could try with my own 

students? 
 How does this example extend my thinking in relation to ALT2? 
 What ideas has this demonstration given me that I could use to support my 

own students? 
 What hypotheses might students devise that relate to this example. 
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Notes: 
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Curriculum planning 
 

Discuss your next steps in relation to curriculum 
planning. 
 
Focus on ALT 2. Remember to teach the LOs through 
the lens of the ALTs - there are numerous ways to 
achieve this. 
 
Consider topics, LOs, build up to ALT2, ALT2, 
equipment, resources, assessment, differentiation, etc. 
 
Consider the key skills of the senior cycle. 
 

 

Notes on Curriculum Planning 
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Final Reflection (3-2-1) 
Complete the 3-2-1 reflection with regard to the LCCS specification 
 

List 3 things you learned 

 

 

 

 

 

One question you still have 
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Resources 
-12: what is 

2(1), pp. 48 54. Available at: https://doi.org/10.1145/1929887.1929905. 
 

of the ACM, 60(6), pp. 33 39. Available at: https://doi.org/10.1145/2998438. 
 

35. 
Available at: https://doi.org/10.1145/1118178.1118215. 

Videos 
Data Analytics 

 What is Big Data? https://www.youtube.com/watch?v=eVSfJhssXUA   
 

 "The Numbers Game: How Data is ChangingFootball" 
https://www.youtube.com/watch?v=lLcXH_4rwr4    
 

 
https://www.ted.com/talks/hans_rosling_the_best_stats_you_ve_ever_seen  
 

  
https://www.ted.com/talks/hans_rosling_global_population_growth_box_by_box 

Datasets 
 Searchable repository of user-generated datasets (and data challenges) 

https://www.kaggle.com/  
 

 Central Statistics Office Databases 
https://www.cso.ie/en/databases/  

 
 Tableau 

https://public.tableau.com/app/resources/sample-data?qt-overview_resources=1#qt-
overview_resources 

ALT2 Resources 
 ALT2 NCCA resources - https://www.curriculumonline.ie/Senior-cycle/Senior-Cycle-

Subjects/Computer-Science/CS-Support-for-Teaching-and-Learning/Support-
Material-for-Teaching-and-Learning/2-ALT-Resources/ALT2-Support/  

 
 Python files 

https://github.com/pdst-lccs/Phase4_NW3  
https://github.com/pdst-lccs/NW3-ALT2AlgDemos  
 

 CompSci 
https://www.compsci.ie/  
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Notes: 
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