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Task 2: ICT Resources for Science Teaching

_________________________________________________________________________________
A major focus of governments from the late 20th century through to the present has been a push for wholesale integration of Information and Communications Technology (ICT) into the classroom. Whilst personal computers have been in secondary schools since the early 1980s, the pervasive influence in all areas of modern life of computers and the internet requires Education to adapt in order to prepare the current generation for the future.

In Australia, we are currently in the process of implementing the Digital Education Revolution (DEEWR 2009), which has seen significant government investment in education, most notably though funding for school computer programs. It is important to realise that implementation of such plans relies on more than just computers in the classroom, one also needs to take into account infrastructure costs for power, classroom design and internet access; cost of software licenses, and support and training staff.

1. Catchment Detox game

Type: simulation game

Cost: free

URL: http://catchmentdetox.net.au/
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The resource is a simulation of management of a water catchment area. Although it is designed as a game, it is based on a scientific model.

When to use: This resource would be useful as part of a unit of work introducing ecosystems, possibly at VELS level 5. There is no clear requirement within VELS to teach aspects of land and resource management but sustainability is a component of the VELS Civics and Citizenship Domain. 

How to use: The resource could be used as a short activity within class time, either done individually, or in groups of two students per computer which may be more effective in achieving cooperative learning (Hattie 2009). The site does have a high scores table so the competitive element may engage some students. This could be further developed by getting the teams to explain the strategies they used.

Benefits: The simulation is well designed and should engage students. Many online simulations can be simplistic, requiring the student to complete a pre-determined sequence of steps in order to arrive at a known conclusion, which is not conducive to the development of deep thinking. This resource is open-ended, allowing students to develop strategies, try them out and make conclusions based on their observations.

Problems: It is important to stress that the simulation has limitations and may not be completely accurate.

The site also contains other related resources, including a podcast, factsheets and a photo gallery which could be useful for developing the topic further.

2. Interactive Whiteboards

Type: whiteboard with computer input device

Cost: very expensive

Vendors: Promethean, SMART, and others

This ICT resource is one that seems to have polarised educationalists into two camps, one singing the technology’s praises and the other decrying it as an expensive, irrelevant fad, favoured by administrators who tout them as evidence of a school’s advanced use of technology. What is clear is that focusing on the technology alone is misleading, as with any other teaching aid; the success of the learning still depends far more on the teacher than the resource (Cross 2005).

How to use: The IWB supplements the usual use of the computer and projector, by allowing direct interaction with the projected image on the screen.

Benefits: The IWB has been reported to increase student engagement but it is unclear whether this is sustained, or just a short-term novelty factor. Teachers can invite students up to the board to work on problems. 

Problems: This type of resource is usually not portable, you either need one in every classroom or to bring the students to the board. The technology is expensive, and it can be difficult to add a board to an existing classroom depending on the layout of the room. Interactive software designed to maximise the effectiveness of the boards is proprietary, so you cannot share resources across different manufacturers’ products. Most interaction will be of a point and click nature, there being no proper keyboard, although one can use a floating keyboard on the screen to enter keystrokes.

It can be difficult to separate IWB effects from general teaching with computer and projector, as IWBs do not change learning dramatically unless teaching is modified. (Betcher and Lee 2009). Relying on the whiteboard can reinforce traditional direct instruction as a teaching style, which runs counter to current thinking.

3. iPhone, iPod Touch and iPad

Type: mobile phone/computer

Cost: expensive

URL: http://www.apple.com
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Examples of applications

These devices are examples of a new type of portable computing device, incorporating several technologies including mobile phone, computer, digital camera, video and music player and GPS location tracking. Some authors have coined a term Mobile Learning, or mLearning to describe educational applications of this new class of device (Cochrane and Bateman 2009).

An important feature of the ICT revolution in today’s school is mobility. This means that they can carry their notes, textbooks, and assignments from class to class, and home at the end of the day (Banister 2010). Initially this requirement was filled by expensive laptop computers which few schools or students could afford. Government initiatives have seen significant spending on computer equipment for schools, bringing it within reach of less affluent schools.

These new mobile devices are an interesting alternative to the conventional laptop computer. Given that many students will already have access to one of these devices, it may be an excellent way to engage them if they are excited about using them for learning. Many schools attempt to ban mobile phone and music player use, but perhaps they can be of benefit in the classroom.

Benefits: The devices are highly portable, some being pocket-sized. The iPhone is particularly convenient as it can replace a normal mobile phone and unlike textbooks, students are likely to take their phone everywhere with them. All have wireless networking built-in, and some can also use the mobile phone network. They are always on, requiring a single button press to instantly wake up.

The devices are easily personalised according to the owner’s preferences, and additional functionality is given through installation of applications that can be downloaded free or at a minimal cost, from Apple’s online store. They are much easier to secure against hacking and malware than conventional computer systems, and software design helps the user focus on the task at hand without being distracted by other tasks in the background.

Disadvantages: Depending on the model chosen, the devices can be expensive, but this should be considered against the cost of the multiple devices they replace. The online store model restricts one to only installing software obtained from the manufacturer’s web site, and licenses are not transferrable. Some models have a very small screen unsuitable for reading large amounts of text, and the use of a touchscreen keyboard makes them impractical for large amounts of text entry, such as wordprocessing.

Several schools in Australia are already conducting trials using some of these devices to evaluate their use in the classroom, especially as an alternative to conventional desktop or laptop computers (Premier of Victoria 2010).

4. Digital Camera

Type: device

Cost: relatively inexpensive ($100 and up)

The digital camera is a highly portable and relatively inexpensive consumer device that most students would already be familiar with. Many students carry a mobile phone that is equipped with a camera. The digital video camera is also a powerful tool in the classroom, and specialised versions can be used for a multitude of purposes, including video microscopy, or videoconferencing between schools.

Whereas film-based photography was often impractical due to cost and processing time, digital photography allows immediate use of the images. The images can be printed directly, or incorporated into other media such as a word processor file, slideshow presentation or web page. Common file formats allow manipulation or annotation with graphics software, and files are easily distributed via storage media or data networks.

Examples of use:

· record the motion of a falling object with a flashing LED, replacing the traditional ticker timer method

· timelapse photography e.g. plant growth

· documentation of experimental results for inclusion in practical reports e.g. showing coloured flames caused by trace elements

· GPS enabled camera devices allow location mapping for field work

· digital storytelling and slideshows

Whilst most ICT technologies can be used in teaching any subject, digital photography is an important tool in the visual arts field, so there is a potential for cross-disciplinary learning between arts and science disciplines.

Teachers need to be aware of potential problems with widespread use of digital cameras in their classes as students may use them to take inappropriate photos which are easily distributed between peers. The use of photos of students without permission, even for approved activities is also a sensitive issue, and teachers would need to be aware of school policies before using images of students for promotional purposes.

5. Sounds Amazing

Type: web site

Cost: free

URL: http://www.acoustics.salford.ac.uk/feschools/index.htm
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This web site is a module in Physics for A levels in the United Kingdom secondary system. Whilst this is equivalent to VCE level in Australia, much of the content presented would be suitable for VELS Level 6 students. I am not aware if the ripple tank experiments are used much in general science subjects or whether this is more suited to VCE level physics, these are some of the best animations and explanations I could demonstrating wave physics.

The site is well organised, with topics well-defined. Concepts are broken into manageable chunks, well interspersed with visual content, including many animations and interactive content. The animations load quickly and are attractively designed.

One could consider using examples like these to teach the topic, rather than conducting the ripple tank experiments. It may be more desirable to use the real apparatus (which is what science experimentation is about after all) but some science labs may not have access to this equipment, but have good computer resources.

References

Banister, S. (2010). 'Integrating the iPod Touch in K-12 Education: Visions and Vices', Computers in the Schools, 27: 2, 121 — 131. doi:10.1080/07380561003801590
Betcher, C., Lee, M. (2009). The interactive whiteboard revolution: teaching with IWBs. Victoria, ACER Press.

Cochrane, T., Bateman, R. (2009). Smartphones give you wings: Pedagogical affordances of mobile Web 2.0. In Same places, different spaces. Proceedings ascilite Auckland 2009. Retrieved from http://www.ascilite.org.au/conferences/auckland09/procs/cochrane.pdf
Cross, M. (2005). Technology: Inside IT: Chalk one up to the whiteboard: The drive to get interactive whiteboards into British classrooms could be missing the bigger picture. (2005, October 6) The Guardian. London.

Department of Education, Employment and Workplace Relations [DEEWR] (2010). Digital Education Revolution. Retrieved from http://www.deewr.gov.au/Schooling/DigitalEducationRevolution/Pages/default.aspx
Hattie, J. (2009). Visible Learning: a synthesis of over 800 meta-analyses relating to achievement. Oxfordshire, Routledge. p.225

Premier of Victoria (2010). iPads for Victorian Schools in Australian-First Trial. Retrieved from http://www.premier.vic.gov.au/component/content/article/10578.html
