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A bowls club  
database 

Context 
The secretary of the neighbourhood bowls club is Jack’s grandfather. He needs a way  
of organising membership details, subscriptions, and performance rankings for the club. 
He has approached Jack to help set up a system to manage this and provided him with 
the necessary data.

In consultation with his grandfather, Jack has identified the information the club needs 
and the end-user requirements. These include producing a report showing all club 
members’ first and last names and whether their membership fees are outstanding. 

The club also wants a tally of each member’s scores, so that they can award certificates 
to high-scoring players.

Designing and developing digital outcomes: Snapshot 6

PROGRESS OUTCOME  5

 
Insight 1: Design decisions and stakeholder consultation 

I sketched out a plan for the database structure using two tables, one for membership details 
and one for game scores. I had to consider the most efficient method of structuring the fields 
and tables to avoid duplicating data. I also had to think about how the user might want to 
enter, find, and extract data from the database and the most efficient way to do this. Finally, 
I considered how the tables might link to each other.

I consulted grandad about my plan, including the layout and linking of the two tables, the fields 
and data types, and the validation rules I intended to use. He was happy for me to proceed.  
We also discussed designing a form for him to use when entering data. We decided I should 
add buttons to the form for entering a new record, printing, and closing the database. 
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Insight 2: Developing the outcome  

I set up a folder to store the database and proceeded to set up the two tables. 

I added the following validation rules:

• telephone number: limited to ten characters with a warning message as a prompt for  
invalid numbers

• email address: ensuring that the @ symbol is included and a warning if it isn’t 

• date of birth: ensuring that a 4-digit year and viable date are entered.

In the game scores table, I added a field for total score and created a calculation that would  
add up the scores to keep a running tally for each member. 

 
Insight 3: Testing the basic outcome 

Once I had set up the tables, I entered a couple of members’ details and tested the validations 
for the date of birth, email, and telephone number fields.

To determine that my tables were linked correctly, I checked that the membership ID in the 
game scores table brought up the correct member details from the membership details table.  
I also tested my calculation field to see if the scores were adding correctly.

Everything worked well, so I continued to add the rest of the records.

 
Insight 4: Developing the data-entry form   

I developed a form for entering data, resized some of the fields so that the data displayed 
accurately, and added buttons to the form. 

I then had grandad test the form to make sure it functioned as intended and was easy for him 
to use. He wasn’t happy with the placement of the buttons because he had to scroll down to 
find them, so I moved them to the side of the form.  

 
Insight 5: Creating the report and certificate   

I performed a query to show all members with fees outstanding and their membership details 
and used the customised design tools to produce a report containing all the required fields.

I performed a second query to extract the data for the certificates and populated a list for 
grandad. He was able to use this data to create a merge that allowed him to easily print out  
all the certificates.
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Irrigating the orchard

Context 
Katie’s aunt owns a citrus orchard in Northland and has issues with irrigation.  
Her concerns include knowing how much water is in the dam and where water is  
going in the orchard, ensuring she only accesses a certain amount of water each day,  
and making sure there is always enough residual water for the volunteer fire brigade.

She has asked Katie to help her find a way to manage her water use through both an 
automatic and a manual interface.

Designing and developing digital outcomes: Snapshot 7

PROGRESS OUTCOME  5

 
Insight 1: Investigating the issues  

I went on a site visit with Auntie Jane to see the orchard and how it’s laid out. After she had 
gone through the requirements for the project, I was able to start thinking about a range of 
considerations. These included:

• the systems that were currently set up – I sketched out the existing watering system,  
which was basically a timer on a pump sending water to irrigation hoses  

• the electronics required for the size of the orchard

• how to maintain awareness of water levels in the dam

• the requirements for fire fighting

• how much water can be taken off the dam

• reliability concerns.

I then started thinking about how I could respond to each consideration.
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Insight 2: Planning the outcome    

I drew a number of interface sketches to help determine component selection and showed 
my ideas to my teacher and an electronics engineer to confirm my modelling process. I then 
carried out virtual testing of the components that I could possibly use.

The orchard is large and on a terrace so I needed to consider requirements such as longer 
watering times on the upper terraces and shorter times on the lower terraces. There was also  
a requirement that watering takes place until soil moisture sensors are at a certain resistance. 

Using RF transceivers like the Dorji ASK modules, HC-12 short-range modules or LoRa long-
range modules that enable remote data packet exchange would allow for a more ‘internet of 
things’ approach.

Components and sensors I determined I would need to test and configure included:

• a DC solenoid valve component such as the H-Bridge L9110H

• a decoupling capacitor to stabilise power supplies under high current loads

• analogue (resistive) moisture sensors to measure what level the dam is at

• digital temperature sensors such as the DS18B20

• an I2C-based sensor such as the BME280 digital sensor

• user Interface controls and feedback

• some SPST-type tactile switches, or a keypad (if many input switches are needed, a shift 
register may be appropriate)

• an LCD/OLED display via parallel or I2C communication

• a real-time clock with a secondary power supply.

 
Insight 3: Testing components and improvement  

I tested the components to make sure that the system I was planning would work at a 
conceptual level and could be iteratively developed. I worked out the amount of current 
that would be needed and how to develop the required checks and balances to ensure the 
system was accurate and reliable. I also tested the input interface on expected sensor inputs, 
automated timing events, and manual interrupts.

I made a small-scale model to test the concept using an online circuit simulator. I started 
thinking about how to control the flow to the irrigation lines. I tested the relay to ensure that  
if the water level was low, the pump would not be turned on.

I discovered that a power cut in the area would mean that the time would be lost and reset to 
1 January 1970. In my third version, I set up a clock module with battery backup using an RTC 
(real-time clock) to make sure it would function reliably in the future.  
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Insight 4: Meeting end-user requirements   

I tested the orchard control system and made sure that it worked for Auntie Jane, who was 
able to control the timing and manual settings via her cellphone using Serial Bluetooth.  
This allowed me to shift the focus of interface design from the electronics system to an iOS 
or Android app interface. Using MIT App Inventor allowed for quick prototyping of Bluetooth-
enabled apps without the need for high levels of software coding knowledge.

Auntie Jane now could set the upper and lower limits of the dam-filling system and control  
the times when the pumps turned on. She checked to see if water was coming out in the rows 
she wanted to irrigate.

 
Insight 5: The choice of components and subsystems   

I decided to use an RTC instead of moisture sensing to automate the timing of the irrigation 
system because the soil moisture levels varied across the orchard rows due to the contours  
of the land.

I decided not to add multiple sensors as a trade-off between accuracy and dealing with 
multiple data readings. After analysing the maximum water capacity of the dam, I modified  
the timing of the valve to avoid over-filling and over-emptying.
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Expanding the farm 
computer network 

Context 
The school farm has been operating with a very basic computer in the shearing shed  
(see Snapshot 3). The farm manager now wishes to build a new computer network with:

• the capacity to print out data in a room not accessible to students

• a connection to the Internet

• two more computers with student access to the Internet

• managed access for selected student-owned devices.  

The computer is in working order with a Linux®-based operating system and Open Office 
software. The farm has a networked connection.

In consultation with the farm manager and the school network manager, Georgia has 
been given access to computer equipment no longer needed by the school. 

Designing and developing digital outcomes: Snapshot 8

PROGRESS OUTCOME  5

 
Insight 1: Designing the solution 

I sketched out a plan of the components, hardware, and software I would need to create a 
working network and how the devices would need to connect with each other. I discussed this 
with the network manager and farm manager.  

I identified the need for a Wi-Fi-capable router connected to a switch that would connect the 
main computer with the other two student machines.

As students would also be accessing the network from their own devices, I needed to consider 
safe use. I researched the parts and components I would need. With guidance from the 
network manager, I plotted a simple network architecture diagram with possible subnet and 
gateway arrangements. 
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Insight 2: Configuring the network components  

I decided that the best way of allowing students to connect to the Internet would be through 
configuring access control on a Wi-Fi-capable router. I configured access to the network 
for the three computers on an Ethernet 4-port, Wi-Fi-enabled router. I set the name field 
and configured the speed duplex to ‘100 Mbps full duplex’. I set the layer 2 switching on and 
enabled lock access.

I also configured QoS (Quality of Service) priority for the port settings in the QoS list.  
I configured the IP addresses of the machines and pinged them to confirm connectivity.  
(I’d set up a DHCP server as I’d decided to use dynamic rather than static addressing.)

 
Insight 3: Configuring peripherals and student devices 

I researched printing options and decided that I would need to set up a shared printer to allow 
printing from the farm manager’s desktop computer. 

For students using their own devices, I configured the router to allow ‘all connections’, because 
the school network connection already filters the Internet and requires a sign-in. 

 
Insight 4: Testing   

From feedback from the boarding hostel supervisor, I discovered that I needed to block 
boarders from bypassing the hostel network and connecting to the Internet via the farm 
network when they were not supposed to. I decided to record the MAC (media access control) 
addresses and block all connections outside normal class hours other than those selected to 
access the farm network manager’s computer.

I had a problem connecting one of the student computers to the Internet when I had the 
network set up – the message was that there was a DNS error. I pinged the network and could 
not find the host, so I checked the host’s file and the DNS settings. I flushed the DNS cache, 
and the problem was resolved. I determined that I must have had a bad result cached. 

 
Insight 5: Confirming fitness-for-purpose   

Once the network was up and running and tested, I decided to review the network to ensure 
that, once I left school, it would continue to work and be able to be maintained.

In discussions with the network manager, I explained that I’d used a 4-port Wi-Fi router 
because it was the only one I could access that could be configured and restricted. If the 
network grows, it can easily be replaced and more computers added and configured quickly.
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Sandwich costings 

Designing and developing digital outcomes: Snapshot 9

PROGRESS OUTCOME  5

 
Insight 1: Design decisions 

Our discussions with the canteen manager showed up a need for accurate costing of a new 
sandwich menu with more flexible options. The canteen manager wanted to know how much 
each sandwich would cost taking account of different combinations of bread, wrap, fillings, 
salads, and sauces. He also needed to understand how much the final price should vary as the 
costs of the raw ingredients fluctuated. 

Isaac and I created a program plan. We sketched a simple flow chart for the canteen’s 
ordering system to help us understand the possible data structure. We also generated some 
pseudocode to identify the modules needed for our code.

 
Insight 2: Developing the data structure   

We developed the data structure to contain the required information that we’d identified 
through our planning. We then designed and tested the UI (user interface) to ensure we could 
collect the data we would need. Finally, we checked that our solution was flexible enough to 
include the variable costs and measurements of ingredients.

We had to ensure that our data structure would allow us to provide an average cost per 
sandwich, and that this could vary according to purchase costs and expected profit margins.

Context 
The students in a year 12 class have been investigating the systems involved in the 
operation of a local small business, club, or organisation. They were asked to critically 
analyse existing systems and identify a need that could be met through some form of 
advanced digital design intervention. They then designed and developed a program  
(as an outcome) to respond to this need.

James has worked with a partner, Isaac, to develop a program to help the school canteen 
manager determine accurate costings for the canteen’s sandwich range. 
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Insight 3: Iterative development and improvement  

As our design developed, we found we had to use modules with parameter passing and  
a GUI (graphical user interface) widget or buttons to make the program more accessible  
for the canteen manager. 

We found a way to make the cost input more efficient, by exporting CSV data from the 
canteen manager’s ordering system and importing it into the database for the program.

 
Insight 4: Meeting end-user requirements   

Isaac and I regularly consulted with the canteen manager. We developed the program and 
used a set of test cases to check its functionality.

During testing, the manager added that it would be useful to know the five top-selling 
combinations to help with stocktaking and reordering. We were able to identify top sellers  
and save them in rank order. 

 
Insight 5: Testing the final outcome   

The canteen manager tested the system and found that it helped him identify when to pass 
on savings to customers as specials. He explained that knowing the best-selling combinations 
would allow him to reduce prices further. He was very pleased with the final program and said 
it had made his operations much clearer and easier to understand.
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A kapa haka website 

Designing and developing digital outcomes: Snapshot 10

PROGRESS OUTCOME  5

Context 
Kiri and Jasmine have been developing a website for the school’s kapa haka group.  
They decided to share the tasks and each focus on their strengths in digital media to 
produce a better quality outcome. Kiri has worked on the coding of the website and  
the information structure, while Jasmine has focused on its appearance (layout and 
colour scheme) and creating and editing images, videos and sound. Working as a  
team has allowed them to address the wide range of stakeholders and considerations 
more effectively.  

 
Insight 1: Research on content (Kiri and Jasmine) 

Before we could work on the design, we needed to interview the student and teacher leaders 
of the kapa haka group to learn what types of information and media they wanted the website 
to contain. 

The discussion also revealed the need for English and te reo Māori versions of the site.  
We decided to develop our translations with students from the te reo Māori language class 
rather than rely on an automated translator, which still can’t produce accurate translations  
for te reo Māori.

 
Insight 2: Project management (Kiri and Jasmine)  

Because we were working as a team, it was especially important to develop a plan for our 
outcome and find the best way to keep track of our tasks and progress. We decided to use 
Trello™ for project management because it is a free online tool that we could both access 
easily, even at home or after school. We could also allow our teacher and other stakeholders  
to log on and comment on questions we had.

We used Trello to set up key tasks in the order that they needed to be accomplished, to track 
our progress with them, and to reorder them when we struck obstacles. We also agreed to set 
up a Google™ Team Drive to keep version-controlled folders of our work, provide easy access 
to files and folders, and ensure we were backing up at all times.
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Insight 3: Design research (Kiri and Jasmine)  

When developing the website markup and styling, we researched other schools’ websites as 
well as national kapa haka competition websites. We had to ensure the site’s look and feel 
would complement our school website and the kapa haka group’s logo. 

As we developed the design options, we worked together to ensure that they could be coded 
and the content easily displayed. Once we had narrowed the design options down to two,  
we presented them to the principal and the leaders of the kapa haka group for their feedback.

 
Insight 4: Coding decisions (Kiri)  

I decided against making two completely different versions of the site because the duplication 
of work when updating would be considerable and introduce a greater chance of errors. 
Instead I achieved two versions of the site using dynamic CSS (cascading style sheets) and 
JavaScript. I also decided to use a CSS Flexbox Grid plugin to ensure that the website was 
scalable for a range of devices. 

 
Insight 5: Video and photography (Jasmine)  

I scheduled video and photography shoots according to the kapa haka group’s performance 
schedule and practice times. I needed to ensure that I had permission to use the photos and 
video from the members of the group and discovered that the school office keeps a record  
of these.

Because videos of the performances would be a key element of the website, I focused on the 
lighting and sound equipment to ensure we achieved recordings of a high quality without too 
much background noise. I tested the recording set-up in kapa haka practice sessions. I then 
used this footage to test the editing features of the software, exporting files in different sizes 
and qualities to use in our website testing.
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