Introducing Insight iCON
Insight iCON offers a simple introduction to the sort of thinking involved in designing computer programs. Its
programming activities are presented in the context of control systems, a methodology which is used in industry to
solve engineering problems. The software simulates the use in the real-world of sensors to control electrical and
mechanical devices such as bulbs and motors; they can be switched on and off in timed sequences or according to
signals from sensors. All the control actions may be performed as simulations on the screen, so, like design
engineers, you can design and test complete control systems entirely on your iPad, without the need of extra
equipment.
The process of solving control problems usually begins by breaking it down into simple stages. This is the essence of
the Insight method; each stage is represented by an easily understood everyday English instruction using the unique
Insight Problem-Solving Language. The result is a well-structured program script, ideal for practising the logical
thinking involved in computer programming.
The software activities are based on sixteen everyday themes, chosen to attract the interest of young people. For
each theme there are resources containing components and instructions for building control systems.
Insight iCON has two modes of operation:

Design mode for building or editing the control system which organises the instructions for action.

Run mode for showing how the control system works on the screen as a simulation.
Insight iCON has two alternative viewing windows to help you develop and test control systems:

Scene view shows an animated picture of the simulation.

System view shows a diagram of all the active components and how they are linked.

About Insight iCON
Insight iCON is designed by Dr Laurence Rogers, University of Leicester, programmed by Martin Williams and
published by Insight Resources. It is a companion to Junior Control Insight software for the PC for designing, building
and running control systems for switches, sensors and models connected to a PC.
© 2015 Insight Resources. www.insightresources.co.uk

Resources
The Home screen offers a range of resources which will help you get started, practise programming control systems in
a variety of scenarios, or do your own thing. Select a tab from the following:

New
This is for users who want to experiment with their own ideas. You can choose or import your own background and
have access to the full range of sensors and devices stored in Insight iCON.

Tutorials
This is for first-time users. The Quick-start exercises contain instructions to help you understand how to program basic
control systems. Each exercise contains an example control system and a useful follow-up activity is to build and
program a copy of the system. This may then be followed by tackling selected Fix-it exercises (see below).
For each type of control module there are also ready-built control systems which illustrate and explain how they are
used.

Fix-its
This gives a range of simple exercises ideal for learning how to use Insight iCON. Each example offers a control
system which is defective in some way, and the task is to alter and re-program it to make it work better.

Projects
This tab gives access to a range of scenarios to help you build and program control systems with the minimum of
fuss. There are two versions of each scenario: one contains prepared sensors and devices but requires modules to
be defined and programmed; the second version contains completed control systems and instructions for extending
them and developing further systems. Every project contains a store of sensors and devices for the Scene view.

Examples
This offers complete ready-built systems for all the project scenarios, illustrating the full potential of Insight iCON.

My Work
This tab stores all the systems you create or adapt for yourself.

Insight Problem Solving Language (IPSL)
A good method of devising a solution to a control problem is to break it down into simple stages and attempt to
describe each stage in plain English. These descriptions are likely to be expressed in a variety of different styles, all of
which may be perfectly valid. There is however a preferred style which makes it easy to convert the descriptions into
coded instructions within a computer. This is the basis of IPSL sentences which are designed to have a common and
logical structure which is readily understood and executed by the program. As you get to know Insight iCON, you
learn to express your solution in IPSL sentences so that there is a close match between your own sentences and the
instructions generated by the program.
Here is a typical IPSL instruction:
"When the button is pressed, ring the bell until the button is released."
This is structured in three parts: "When the button is pressed, ring the bell until the button is released."
In general the three parts describe the following actions:
1. When something happens or a condition is fulfilled... (the WHEN setting)
2. ...do something... (the action)
3. ...until something else happens or a second condition is fulfilled. (the UNTIL setting)
Examples of part 1:
"When the switch is closed..."
"When it gets hot..."
"When the lamp is off..."
"After 2 seconds..."
If not required, Part 1 can be omitted altogether, in which case the 'do something' action is performed straight away,
unconditionally.
Examples of part 2:
"...switch on the buzzer..."
"...measure the time..."
"...count how many times the button is pressed..."
Examples of part 3:
"...until the switch is open."
"...until the lamp is off."
"...for 5 seconds."
If appropriate, Part 3 can also be omitted, in which case the 'do something' action continues until you exit Run mode.
IPSL instructions are built in Design mode by choosing the appropriate WHEN setting for Part 1, the instruction type
and the device to be controlled for Part 2, and the UNTIL setting for Part 3. As the settings are adjusted, so the IPSL
instruction becomes automatically updated. The settings are the critical features which determine the functionality of
the control system. The consequent IPSL instruction expresses these settings in a readily understood form. As users
develop their programming skill, they learn the significance of these settings and associate them with the instructions.

Control Systems with Insight iCON
In a control system a sensor sends a signal to a control module which contains a program for
controlling an output device. Insight iCON enables you to create systems and write programs
which make them work.
The heart of a control system is the control module which has an input (for receiving signals
from sensors) and outputs (for sending signals to devices). The control module contains a
program for making decisions and giving instructions.

System view

Insight iCON offers another view of the same system using pictures instead of boxes and
symbols:

Scene view

In Run mode the control module is invisible but its program shows as an instruction in
the text panel:
"When the button gets pressed, switch on the fan (forwards) until the button gets
released."
The links show that the module controls the fan according to signals from the push button.

Touching the push button makes the fan move according to the the control instruction.

Selecting Design mode makes the control module visible.
Touching the module makes the tabs to appear. These
enable you to program the module. As you touch each tab,
you can define a different part of the control instruction.

This programs the first part of the control instruction: "When the button gets
pressed, ..." Tapping the push button shows the other options.

This programs the middle part of the control instruction: "... switch on the fan
(forwards) ..." Tapping the fan shows the speed and direction options.

This programs the end of the control instruction: "... until the button gets released."
Tapping the push button shows the other options.

Time is an alternative to the input signal from the push button: Instead of waiting for the
button to be pressed or released, the module can wait for a certain time to elapse.
For example, if you want the fan to switch off after 2 seconds, you can change the control instruction to read "When the button gets pressed, switch on the fan (forwards) for 2 seconds"
by dragging a line from UNTIL to TIME and then selecting the time using the yellow adjuster box:

To see how the new instruction works, you must select Run mode.
In the System view, you will see that the control system diagram works in the same way
as in the Scene view.

Return to the Scene view.

The Home screen offers a wide selection of colourful project scenarios. The above example
is the Basic control that can be found in the Tutorials section.

Scene view
This view shows your control system as a working picture. You can select a background picture and all the
sensors and devices are shown as animated images. In Design mode, modules are shown as objects together with
all the information links as in the System view, except that the layout is more naturalistic. If the layout makes the system look complicated, you can easily switch to the System view for editing purposes.

In Run mode, the modules and links disappear, giving the picture a natural appearance.

Tap 'Reveal' to show where sensors and switches are located.

In Design mode, sensors and devices are selected from the popovers which show when you tap on the
component buttons.
In some scenes, the object button
offers additional images with no function except to add visual interest.
All images may be moved and scaled to any size.

Captions may be added to the scene as labels or information.
Tap 'Fit' to make the scene fill the window.

Tap to delete the highlighted item/s.
Tap the Edit menu for a range of adjustments to the images in the Scene. The 'Set background' option lets you
choose another background picture or import your own photo as a backdrop.
Tap 'Share' to send a screen image, control script or control project to other apps such as Mail, Pages, Adobe
Reader etc. Insight iCON projects may be emailed to other users and imported into Insight iCON.

Designing and editing in the Scene view

System view

This shows your control system as a series of boxes representing sensors, devices, modules and viewers.
The links between boxes show the flow of information.

In Run mode, all the sensors are active. Just touch or tap them to change their state.

In Design mode, sensors, devices and modules are selected from the popovers which show when you tap
on the component buttons.
Tap an item to place it in the System view. All images may be moved and scaled to any size. The name labels of the
boxes can be changed by tapping them twice - an editing popover appears.
You create links when you program a module. An arrow on a link from a sensor indicates that module will use a signal from that sensor. Similarly, an arrow on a link to a device indicates that the module will control that device by
sending it a signal.

Captions may be added to the system diagram to help explain how it works or give it a title.

Tap 'Fit' to make the systems fill the window.

Tap to delete the highlighted item/s.

Tap the Edit menu for a range of adjustments to the components in the System.

Tap 'Share' to send a screen image, control script or control project to other apps such as Mail, Pages, Adobe
Reader etc. Insight iCON projects may be emailed to other users and imported into Insight iCON.

Designing in the System view

Sensors
Sensors are normally linked as inputs to a control module. You can select the type of sensor you want in Design
mode from the toolbar. There are two main types:

Digital sensors are switches which give signals as an ON state or OFF state.

Examples in the Scene view: Push button, simple switch, wall switch, mains switch, cord switch, microswitch, pressure mat, magnetic switch, optical switch, light gate. Sometimes the image shows an object in which the switch is hidden. For example, a door or window might have a magnetic reed switch or microswitch attached to them which are
activated when they are opened or closed. Sometimes the image contains a red flash symbol to make it clear when
the switch is in the ON position.
In Run mode, just touch or tap the sensor object or picture to make its signal change .
In Design mode, double tap the sensor to edit its name.
Analogue sensors give signals which can have any value from zero up to a maximum:

Examples in the Scene view: Light level sensor, thermometer, thermostat, sound level sensor, microphone.
In Run mode, tap on the sensor object or picture to show its level adjuster buttons in the top panel.
In Design mode, double tap on the sensor to show
the name editing box and the buttons for adjusting
the start value and the signal threshold which defines
a digital switching action: When the signal goes
above the threshold, the sensor shows an ON state;
below is OFF. The threshold property is useful when
choosing a signal condition in a module program.

Devices
Devices are output components controlled by a module. You can select the type of device you want in Design mode
from the toolbar. There are two main types:
Digital devices which have either an ON state or OFF state: Lamp, buzzer, bell, relay, solenoid.

Analogue devices which can have more than one ON state: Motor, lamp. In the case of the motor you can set its
speed and direction.

In Run mode, a device object shows an ON state when it receives an ON signal.
In Design mode, double tap the device to edit its name.

Insight Modules
Insight modules are used for defining the instructions executed by your control system. There are three types of mod1. Control modules for switching devices on and off:

Simple control: Switches on a device immediately and keeps it switched on for a certain time or until a signal
changes.
Signal control: Switches on a device when it receives a signal from a sensor. The device remains switched on
for a certain time or until a signal changes.
Pulse control: When it receives a signal from a sensor, it switches a device on and off alternately for a certain
time or until a signal changes.

2. Information modules for presenting text, sound or time data on the screen:

Message: Shows a text message on the screen
Sound: Plays sound or music through the iPad speaker
Timer: Measures the time interval between two events

3. Command modules for pausing or repeating instructions:

Pause: When it receives a signal, the instruction pauses for a certain time or until a signal changes.
Repeat: The instructions that follow are repeated a certain number of times.
The control sentence (instruction) for a module appears in the text panel at the top of the window. The sentence is
built by choosing the 'When' and 'Until' settings. In Design mode, tap on a module show its settings tabs .More
Insight modules can be changed into a different type (in Design mode) by DOUBLE tapping on the module. Select a
different type from the popover menu.
Insight modules may be merged to make a sequence of instructions: Arrange them vertically in downward order, drag
a rectangle around to highlight them, DOUBLE tap on one module and select 'Merge selected modules'.

Programming an Insight module

Designing in the Scene view - Choosing the items
Choose a project from the Home screen.

Set the program to Design mode

Tap the output DEVICE button to show the range of items.

Tap a device to place it in the window.
● The range of devices usually includes a variety of electric lamps, buzzers, relays and motors. In the case of motors,
the motor is often hidden inside the object shown by the image.
● You can place the device picture where you like by dragging it. If you want to make it larger or smaller, simply drag
one of its corner handles and alter its size. Double tap on the device to change its name.

Next, tap on an INSIGHT MODULE button:

Tap a module to place it in the window.
● Choose a 'Signal control' module for a basic controller which switches on a device when it receives a signal from a
sensor. It does not matter where you place the module in the scene; when you later come to run your picture, all
modules become hidden. The other types of module are described in Insight modules. Double tap on the module to
change its name.

Next, tap the input SENSOR button to show the range of sensors and switches.

Tap an input sensor to place it in the window.
A sensor is used to send a 'signal' to the control module. The range usually includes a variety of electric switches,
push buttons, temperature sensors and light sensors. Sometimes, the switch is hidden inside the object shown by the

Now start programming the Insight module.

Designing in the System view - Choosing the items
Set the program to Design mode.

Tap the output DEVICE button to show the range of items.

Tap a device to place it in the window.

Then tap on an INSIGHT MODULE button:

Tap a module to place it in the window.

Then tap the input SENSOR to show the range of sensors and switches.

Tap a sensor to place it in the window.
● The minimum control system consists of one device linked to one Insight module. More complex systems can be
built by adding sensors and further control modules in series or parallel. For more details of the different types of
modules available, go to Insight modules.

Now start programming the Insight module.

Designing in the System view - Programming the Insight module
Highlight the module by tapping it.
Touch the OUTPUTS tab and drag a
link from the tab to the device you
want to control. You can link as
many devices as you want. (To
remove a link, just tap it.)

The Insight module works by taking the signal from the sensor and using it to decide when to switch the output device
on or off. The decisions are shown in the control instruction in the text panel at the top of the window.
In this example, the middle part of the instruction now shows: "... switch on the motor (forwards) ..."
To build further a control instruction you need to change the WHEN and UNTIL settings in the module:

Touch the WHEN tab and drag a link
from the tab to the sensor. You have
to choose what the sensor must do to
switch on the device. For a push
button, the choices are:

(If you choose 'gets pressed' the device will switch on only at the moment
the button becomes pressed rather than simply responding to the state of
the button.)
In this example, the first part of the control instruction now shows "When the button gets pressed ..."

Now touch the UNTIL tab and drag a link
to the sensor that you want to switch the
device off. Choose the condition as
required.

The last part of the control instruction may now read "... until the button gets released."
The control system and the control instruction should now be complete.
"When the button gets pressed, switch on the motor (forwards) until the button gets released."

● Test the system:
Set the program to Run mode. Test how your system works by tapping the sensor boxes in the System view.

Programming with TIME
Highlight the module by tapping it.

Touch the UNTIL tab and drag a link to the
TIME tab. (Or tap UNTIL then tap TIME.)

Move the slider to choose a time for the action.

The second half of the control instruction may now read "... switch on the motor (forwards) for 2 seconds."
To cancel the TIME setting, tap the TIME tab.
To edit the TIME setting, tap the TIME tab twice.

Programming Two inputs
A link may be made to a second sensor or to TIME.
When you choose the condition/setting for the second sensor, you must also choose how their signals are combined:
Signal 1 AND Signal 2 or Signal 1 OR Signal 2

This examples gives an instruction which begins "When the switch is closed and the button is pressed..."
To alter the setting for the second signal, tap 'Edit'.
The UNTIL setting can can come from two sensors in the same way. Also, one of the signals may be from TIME.
To revert to one input, tap 'Delete' or tap the link to the unwanted sensor. To remove a TIME input, tap 'Delete' or tap
the green TIME tab.

Creating a Sequence of instructions
If you want a module to perform a second instruction immediately after the first, DOUBLE tap on the module, select
'Add instruction' and choose the type of instruction required. Edit the WHEN and UNTIL settings as you wish.

In this example, both instructions appear in the text panel:
"When the button gets pressed switch on the motor (forwards) until the button gets released.
After 2 seconds, switch on the motor (backwards) until the button gets pressed."
You can add further instructions in the same way. Each instruction in the sequence can be selected using the arrow
adjusters on the module and edited in the normal way.

As an alternative, you can create a second module below the first and program it with the new instruction. Then
highlight both modules (drag a rectangle around both), DOUBLE tap on one of them and select 'Merge selected

It is possible to change the order of instructions in a sequence by separating the modules: Re-arrange their vertical
order, with the first at the top and last at the bottom, then merge them again. More

Editing a control system
Set the program to Design mode.
Names: You can edit the names of sensors and devices: DOUBLE tap the item you want to re-name. For a module,
DOUBLE tap and select 'Edit module name' on the popover.

Size and position: Tap an item to highlight it. Several items may be highlighted by dragging a rectangle around
them. Once highlighted, an item may be moved by touching its centre and dragging it. An item may be resized by
dragging the corner and side handles of the item box.
Module settings: Tap a module to highlight it and show the settings tabs.
The WHEN tab controls the starting action, and the UNTIL tab controls the finishing action. Tap them one at a time to
alter the settings. The tabs become shaded when active.

In this example, the WHEN setting is active; a tap on 'push button' shows the starting options and you can select a
different option. The green link shows that the WHEN setting is using the push button. To break the link, just tap it. A
new link can be made by dragging one from the WHEN tab.
Check that the control instruction in the text panel shows what you want.
If a WHEN or UNTIL setting uses time, the TIME tab is shaded green. To alter the amount of time, tap on the TIME tab
twice and adjust the slider.

For a motor device, you can alter its speed and direction: Tap on the OUTPUTS tab, then on 'motor' and adjust the
settings.

For a temperature sensor, you can set a start value and a 'threshold' value for specifying 'hot' and 'cold' in the control
sentence. DOUBLE tap on 'temperature' to show the popover.

The same adjustments can be made for the light sensor to specify 'light' and 'dark' and the sound sensors to specify
'noisy' and 'quiet'.

Editing a sequence of instructions
When a module contains a sequence of instructions, this is indicated by the adjuster arrows in the module box. Tap
these to step through the sequence. The active instruction for editing is shown by the number.

If you want to change the order of the instructions,
DOUBLE tap on the module and select 'Separate
module instructions'. This shows an array of
modules each with a single instruction. Change
the order by re-arranging them vertically in a
downward direction. To recombine them to make
the new sequence, drag a rectangle around all the
modules, DOUBLE tap on one of them and select
'Merge selected modules'.

Running a simulation and control system
Set the program to Run mode.
The sentences in the text panel show the current instruction (program) for each Insight module:

If you tap the text panel, the program script shows all the instructions for all the control modules. Sometimes a
module is programmed with several instructions to be performed in a sequence (as with the Bed light control in this

The boundary with the picture may be dragged up and down.

In the System view, tap the switches or input sensors to make the control systems do their work in
controlling the devices. In the case of a temperature, light or sound sensor, adjust the value in the popover at the top
of the screen.
In the Scene view, tap the Reveal button
to show where the switches and sensors are located in
the simulation. As you tap the switches or sensors, the devices can be controlled.

At any stage, tap the Fit button to make the images fill the viewing area.
As you make the control systems work, check out the program script in the text panel and identify the sentence which
describes the action you are controlling. If you want to change or modify the action, you will need to edit the program
for each module in Design mode. More

Simple Control

This module is used to switch on a device straight away. No input sensors are required.
The device will be switched off:
● after a specified time interval
● by an input signal from a sensor
● according to the status of an output device
● when a value such as a temperature fulfils a certain condition

Example 1
In this example the output is linked to a single light by
dragging a link from OUTPUTS to the light.

If the UNTIL setting is not defined, the control
instruction becomes "Switch on the light until
exit." Thus the light remains on all the time until you
exit Run mode.

If the UNTIL setting is a time of 2 seconds (by
dragging a line from UNTIL to TIME and choosing 2
seconds), the control instruction becomes "Switch
on the light for 2 seconds. Repeat.

A single module instruction always gets repeated until you exit Run mode, so in this case the effect is the same as if
no time were specified. If you want the light to go off after 2 seconds, you must add a Pause instruction.

Example 2
In this example three lights are linked to the outputs
of the module. There is a sequence of four timed
control instructions:

As with all module programs, the sequence is repeated as a loop until you exit Run mode.
These examples will be found in the Tutorials section of the Home screen.

Back to Insight Modules

Signal Control

This module is used when you want to use a signal from a sensor or other source to switch on then switch off a
device. The device will be switched on or off:
●
●
●
●

after a specified time interval
by an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

Example 1

This example shows a push button controlling a motor. The WHEN setting is made by dragging a link from WHEN to
the push button. Then, tapping on the push button shows the choice of start conditions. The choice of 'gets pressed'
waits for the moment when the button is touched (in Run mode).
Similarly, the UNTIL setting is made by dragging a link from UNTIL to the push button. If 'gets pressed' is chosen for
the UNTIL setting, the motor will be switched off when the button is pressed a second time. The resulting instruction
is "When the button is pressed, swtich on the motor until the button gets pressed (again)."

Example 2

In this example, a temperature sensor controls a relay, simulating the behaviour of a thermostat. The WHEN setting
is made by dragging a link from WHEN to the temperature box. Then, tapping on the temperature box shows the
Simlarly the UNTIL setting is made by dragging a link from UNTIL to the temperature box and then choosing from the
'continue' conditions. If 'is warmer than 20' is chosen, the resulting instruction is "When it is cooler than 20, switch
on the relay until is is warmer than 20."
These examples and others may be found in the Tutorials section of the Home screen.
Back to Insight Modules

Pulse Control

This module is used to switch a device on and off repeatedly. The device will be switched on or off:
●
●
●
●
●

after a specified time interval
by an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition
after a certain number of pulses

Example 1
In this example, pressing the button makes the light flash several times.

The UNTIL setting can be defined either by specifying the total time for the pulses, or by specifying the total number of
pulses.

To specify time, a link is dragged from UNTIL to TIME and the slider adjusted to show the chosen elapsed time.
Then touch PULSES tab and choose the ON time for each pulse (flash). The ratio between the On and OFF time may
also be adjusted. When the ratio is 1:1, the OFF time is the same as the ON time. The number of pulses is
calculated automatically.

The result of the above settings is to give the control instruction "When the button gets pressed, flash the light for
3 seconds"

Example 2
In this example, the number of pulses is specified instead of the time.

This time, drag a link from UNTIL to PULSES. Then adjust the slider to give the number of pulses you want.

The result of the above settings is to give the control instruction "When the button gets pressed, flash the light 6 times"
If you change your mind and want to specify time, as in Example 1, tap 'Do not specify the number of pulses'.
These examples will be found in the Tutorials section of the Home screen.

Back to Insight Modules

Message module

The purpose of this module is to display a message on the screen when a specified signal condition occurs. The
message is displayed straight away or in response to a signal and it shows for a period of time or until a signal
changes.
The module can be programmed to begin and end the message display:
●
●
●
●
●

straight away (beginning only)
after a specified time interval
due to an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

Example
This example shows how a message can be displayed when an output device is switched on. In this case the
message only shows when the red light is on.

Tapping the MESSAGE tab shows a popover for typing the message you want to appear on the screen.

The program will display the message in a viewer which is always linked to the module in the Scene window or
System window. (If no viewer appears to be available, tap 'New viewer' to create a new one.) The Visible and Hide
settings allow you to choose whether the viewer is displayed or hidden in Run mode when not in use.
The resulting instruction for this module reads: "When the red light is on, show message "It is safe to cross the
road.", until the red light is off."
This example may be found in the Tutorials section of the Home screen.
It is possible for more than one message module to send a message to the same message viewer; simply drag a link
from the MESSAGE tab to the chosen message viewer.
Back to Insight Modules

Sound module

This module plays a sound through the iPad's sound system. The sound plays straight away or in response to a
signal and it repeats for a period of time or until a signal changes.
The module can be programmed to begin and end the sound:
●
●
●
●
●

straight away (beginning only)
after a specified time interval
due to an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

Example
This example shows how a sound can be played when an output device is switched on. In this case, the thunder
sound plays when the light flashes.

Tapping the SOUND tab shows a list of sounds in the iCON library.
Touching any sound name in the list will play the sound to you.
Tapping a name will select it.

To show that a sound is ready to play, the program will display a sound viewer which is always linked to the module in
the Scene window or System window. (If no viewer appears to be available, tap 'New viewer' to create a new one.)
The Visible and Hide settings allow you to choose whether the viewer is displayed or hidden in Run mode when not in
use. The sound clip keeps repeating until the UNTIL setting is fulfilled.
The resulting instruction for this module reads: "When the lightning goes on, play sound "Thunder" for 2
seconds."
This example may be found in the Tutorials section of the Home screen.

Back to Insight Modules

Timer module

This module allows you to measure the time interval between two events indicated by changing signals.
The module can be programmed to begin and end the time measurement:
●
●
●
●
●

straight away (beginning only)
after a specified time interval
due to an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

Example 1
This example shows how the Timer module can measure how long the push button is held down.

Tapping the Timing tab shows a popover which allows you to choose from three timing options:
● Increasing: Measure the elapsed time, counting up from a Start time.
● Decreasing: Measure the elapsed time, counting down from a Start time.
● Clock: Show clock time. This is not a measurement at all. It simply displays the time on the iPad's real time

The program stores and displays the measured time for this module in a viewer which is always linked to the module
in the Scene window or System window. (If no viewer appears to be available, tap 'New viewer' to create a new one.)
The number of decimal places displayed copies the number of decimal digits for the Start time, in this case two. The
Visible and Hide settings allow you to choose whether the viewer is displayed or hidden in Run mode when not in use.
In this example, in order to read the time in the viewer, a second instruction (Pause) must be added. The resulting
program script for this module reads:

Any module (including the current one) can use the time value in the viewer for a WHEN or UNTIL setting; just drag a
link from the WHEN or UNTIL tab to the viewer. As a reminder that the timer is providing a signal to another module,
the link is visible as a dotted line in the System window.
The Timer value can also produce a digital 'high' signal for use by other modules. To set this up, DOUBLE tap the
viewer and set the 'threshold' to the time you want to be recognised as 'high'. In Run mode, when the time exceeds
the threshold, the value is recognised as a 'high' signal.

Example 2
This example shows how the timer module can be used to count down time from a starting value (in this case 10.0)
down to zero.

As in Example 1, the number of decimal places displayed in the viewer copies the number of decimal digits for the
Start time
Tapping a link from UNTIL to the Timer viewer allows you to choose the UNTIL setting, in this case "is less than
0.00". The resulting program instruction reads:"When the button gets pressed, measure the time until the timer
viewer is less than 0.0."
Example 3
This example shows how the Timer module can be used to display 24 hour clock time in a viewer.

The resulting instruction for this module reads: "Display a clock until exit."
These examples may be found in the Tutorials section of the Home screen.
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Pause command

This module is used in a sequence of instructions. The pause may begin straight away or in response to a signal and
it lasts for a period of time until a signal changes.
The pause may begin or end:

●
●
●
●
●

straight away (begin only)
after a specified time interval
due to an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

Example
A simple application of the Pause command is to make a light flash on and off repeatedly. Starting with a Simple
module switching on the light for 0.5 seconds, this can be implemented in two ways:
The first is to DOUBLE click on the module and select 'Add instruction'. Choose 'Pause' for the second instruction.

Then drag a link from UNTIL to TIME and adjust the length of time for the pause.

In this example, two instructions appear in the text panel:
"Switch on the light for 0.5 seconds.
Wait for 2 seconds."
This example may be found in the Tutorials section of the Home screen.
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Repeat command

This command is useful when you want to repeat one or more instructions a specified number of times or until a
certain condition is fulfilled. A module containing this command must have at least one other instruction following so
that there is a sequence. It is normal to make the Repeat command the first in a sequence of instructions.
The Repeat may begin straight away or in response to a signal and it lasts for a period of time or until a signal
The Repeat may begin or end:

●
●
●
●
●

straight away (begin only)
after a specified time interval
due to an input signal from a sensor
according to the status of an output device
when a value such as a temperature fulfils a certain condition

The Repeat command normally repeats all the instructions which follow it, but if you insert a second or third Repeat
command in a sequence, the program will complete repeating the first set of instructions before proceeding to the next
Repeat.

Example 1
This example shows the use of the repeat command to repeat a sequence of instructions a limited number of times.
When the button is pressed, a double ring of the bell is repeated 4 times.

The Repeat is programmed by touching the TIME tab and selecting the number of repeats required.
The instruction following the repeat causes the bell to ring twice in quick succession. The program script for the
module becomes:

Example 2
This example shows the use of two repeat commands in a sequence of instructions. The first repeat operates on the
instructions up to the second repeat. When the button is pressed there are four flashes of the yellow light followed by
two flashes of the blue light.

As with the first example, the Repeat is programmed by touching the TIME tab and selecting the number of repeats required.
The program script for the module becomes:

These examples may be found in the Tutorials section of the Home screen.
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Teaching Support
Learning Aims and Objectives
The aim of Insight iCON is to enable pupils:
To break down a problem into simple stages and express each stage as a computer instruction.
The unique feature of Insight iCON is to offer a programming environment which expresses decisions and actions in
plain English. It encourages pupils to analyse a problem into simple steps which are represented by grammatical
statements rather than by symbolic code. As such, it helps to develop 'computational' thinking, the essence of which
is to produce structured solutions as a pre-cursor to writing computer code.
The specific learning objectives of activities with Insight iCON have four levels of sophistication:
Level 1: Run a control system and associate its behaviour with a program script.
Level 2: Adapt a simple control system to alter its behaviour.
Level 3: Build and program a control system to fulfil a given specification.
Level 4: To specify, design and build a control system.

Insight iCON and the National Curriculum
Insight iCON can be used to fulfil the following aspects of the Programmes of Study for Computing in the National
Curriculum for England and Wales (2014):
Key Stage 1
● understand what algorithms are; how they are implemented as programs on digital devices; and that
programs execute by following precise and unambiguous instructions
● create and debug simple programs
● use logical reasoning to predict the behaviour of simple programs
● recognise common uses of information technology beyond school
Key Stage 2
● design, write and debug programs that accomplish specific goals, including controlling or simulating physical
systems; solve problems by decomposing them into smaller parts
● use sequence, selection, and repetition in programs; work with variables and various forms of input and
output
● use logical reasoning to explain how some simple algorithms work and to detect and correct errors in
algorithms and programs
Key stage 3
● design, use and evaluate computational abstractions that model the state and behaviour of real-world
problems and physical systems
● use two or more programming languages, at least one of which is textual, to solve a variety of computational
problems; design and develop modular programs that use procedures or functions
● understand simple Boolean logic [for example, AND, OR and NOT] and some of its uses in circuits and
programming

First-time users
Begin with the Tutorial exercises.
●
●
●
●
●
●
●

Introduction
Basic control
Timing control
Sequence control
Repeat control
Parallel control
Analogue sensors

Each exercise contains an example control system and a useful follow-up activity is to build and program a copy of
the system. This may then be followed by tackling Fix-it exercises recommended at the conclusion of the tutorial
(see below).
Every screen provides access to a Quick-help popover, summarising the procedures for building, programming
and running control systems.

Beginners
Start with Fix-it activities.
These are single-focus activities, ideal for class use when pupils are learning how to use Insight iCON. Each example
offers a ready-built control system which works, but is defective in some way. The task is to alter it to make it work
better. Pupils learn both from seeing how the system works, and from adapting the control program to produce
different effects.
More about Fix-its

Progressing learners
Work with Project activities.
Each project scenario contains pre-selected sensors and devices ready for building simple control systems. There
are on-screen instructions in Design mode which specify the tasks which the control systems are intended to
perform. The challenge to pupils involves programming the systems.
For each project scenario there is a second '+' version containing a ready-built control system demonstrating a
solution to the project activity tasks. For further activity, more on-screen instructions specify extension tasks.
As pupils progress they can explore the Example activities containing a '++' version for each scenario. These
demonstrate a complete solutions to all the tasks.
More about Projects

Experienced learners
Design and build new systems.
Pupils with confident skill may be challenged to specify their own control problems and then design, build and program
control systems as solutions. The All components gallery may be used as a library of sensors and devices. New
background pictures may be created by importing digital photographs from the iPad camera or from other sources.
Classroom support materials
The Help notes, Worksheets for the activities and other support materials are available as pdf files downloadable
from www.insight-icon.com

Fix-its
Each Fix-it activity involves a single control system. The on-screen instructions indicate how the performance of the system needs to be changed. The range of available Fix-its set in a variety of contexts are graded into three levels of skill:
♦
Beginner
♦♦ Progressing
♦♦♦ Experienced
Fix-it

Action

bedside light
clown
computer
exit door
garage
lighthouse
microwave
robot
room light
safety alarm
TV
TV message
washer
big wheel
blender
burglar alarm
checkout
engine
fan
flashing lights
heater
mixer
moisture
roundabout
screen
spider
temperature

switching on a light for a certain time
an output controlling sound
input switch controlling a device
using a delayed start condition
changing the number of outputs being controlled
controlling the time for a light flash
controlling the time for switching on a microwave
input switch controlling a repeated light flash
input switch controlling a light
changing the number of outputs being controlled
an output controlling another device
writing a message display
repeating instructions several times
controlling the speed of a motor
using the Repeat command to flash a light
editing a pause instruction in a sequence
adjusting the speed of a motor
adding a sound
temperature sensor level controlling a fan
simple sequence of timed instructions
temperature sensor level controlling a heater
using a count-down timer
moisture sensor controlling a water pump
controlling the speed of a motor
editing a screen message
input switch controlling a motor
temperature sensor level controlling a heater

♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦
♦♦

thunder
toaster
wait sign
windmill
card
drinks
indicator
lightning
mouse
radiator
toy display
traffic lights

an output controlling sound
controlling the time for switching on a toaster
using an output signal to control a light
controlling the speed and direction of a motor
adding a screen message
creating a sequence of instructions
using 'pause' to flash a light
input switch controlling a sequence of timed instructions
controlling a motor
using two signals to control a device
changing a sequence of instructions
adding a pulse control to flash lights

♦♦
♦♦
♦♦
♦♦
♦♦♦
♦♦♦
♦♦♦
♦♦♦
♦♦♦
♦♦♦
♦♦♦
♦♦♦

train
washing machine
window

creating a sequence of instructions
adding an instruction to create simple sequence
using analogue sensors in a ventilation system

♦♦♦
♦♦♦
♦♦♦
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Skill level

Insight iCON Projects
Having acquired some basic skills with Insight iCON, pupils can learn much more by trying the project activities.
The projects are built around sixteen themes chosen to stimulate pupils' interests and to encourage thinking about
the applications of computer technology in everyday life. Each activity is provided with a store of sensors and
devices for the Scene view, partially-built control systems with instructions for development, and complete readybuilt systems illustrating complete solutions to the tasks.
Within the Project tab of the Home screen, each project scenario is presented in two different versions. For
example:
● Bedroom contains prepared sensors and devices but requires modules to be defined and programmed.
● Bedroom+ contains completed control systems for Bedroom, plus instructions for building further systems.
The Examples tab of the Home screen contains a further version of each scenario, containing complete systems,
effectively providing a model answer for the Bedroom+ project and similar projects.
A summary of the project scenarios is shown below with lists of the types of activities in each. The general order
of progression is indicated by the diamond symbols.
♦ Beginner
♦♦ Progressing
♦♦♦ Experienced

Project worksheets
Each project activity includes brief on-screen instructions for the graded tasks. However, the project worksheets
present more detailed guidance for thesetasks. Some of the worksheets begin with a short story which teachers
may find useful for setting a context for the activities. All the worksheets contain step-by-step instructions for
building and programming a control system for the basic activity and then give instructions for altering systems and
adding further systems in the extended activity.
♦ Dream Bedroom

♦ Inventor's Workshop

Moving and sizing an object
Using 'goes on' and 'is on' settings
Altering duration times
Connecting different inputs
Using a temperature sensor
Comparing analogue signals

Flashing a light with a two sentence sequence
Changing a text message
Altering duration times
Altering the speed and direction of motors
Selecting different combinations of output devices
♦ Toyshop Magic

♦ Kitchen Gadgets

Making devices work for set times
Changing speed and direction of motors
Building sequences of changes and pauses
Creating an alternate ON/OFF sequence
Using a temperature sensor
Adding a sound module

Flashing lights with a two sentence sequence
Altering the speed and direction of motors
Switching different outputs and combinations
Making and altering a sequence
Editing a text message
Adding a sound module
♦♦ Car Dashboard

♦ Motorbike

Connecting inputs to control outputs
Flashing lights with a two sentence sequence
Adding a sound module

Using a 'goes on' event to control an output
Flashing lights with a two sentence sequence
Combining two signals with AND and OR logic
Alternating instructions in a two sentence sequence

♦♦ Central Heating

♦♦ Drinks Machine

Using a temperature sensor
Comparing analogue signals
Alternating messages in a three sentence sequence
Combining two signals with AND and OR logic

Building a sequence of instructions
Using the 'pause' instruction
Using a sequence to require three input events

♦♦ Food mixer

♦♦ House security

Switching motors on and off
Using a Timer as a count down delay
Combining two signals with AND and OR logic
Controlling the direction of a motor
Building a sequence of instructions including pauses

Using sensors to control sequences
Simple timing; altering delay times and duration times
Combining two signals with AND logic

♦♦ Supermarket

♦♦♦ Cash dispenser

Adjusting the speed and direction of electric motors
Pulse settings
Altering delay times and duration times
Using the 'Pause' command
Using a light gate
Combining two signals with AND/OR logic

Displaying and editing messages
Building a sequence of instructions including pauses
Adjusting WHEN and UNTIL settings
Combining two signals with OR logic
Using a signal from an output device to control a module

♦♦♦ The Fun of the Fair

♦♦♦ Greenhouse

Moving and sizing objects
Creating a sequence of flashing lights
Altering the speed and direction of motors
Combining signals from two sensors with AND logic
Using a sound module

Using analogue signals in environmental control
Adjusting signal thresholds and comparing analogue signals
Using outputs as signals for controlling modules
Adding a pulse control and adjusting pulse settings
Combining two signals with AND logic

♦♦♦ Haunted House

♦♦♦ Pelican crossing

Flashing a light with a two sentence sequence
Altering the speed and direction of a motor
Combining two signals with OR logic
Using outputs as signals for controlling modules
Adding a sound module

Creating more complex sequences
Altering delay times and duration times
Using output signals to control modules
Adding a pulse control and adjusting pulse settings
Combining two signals with AND logic
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