Chapter 10. Assessing competence

The learning aim of this chapter is to be able to design assessments of competence in all three
subject matter areas and to analyse the areas and levels of understanding assessed by
standardised assessment measures.

Assessing IT competence is an activity which can take place for many reasons in various
settings.

e An organisation wants their staff to be a certain level, so they organise a test for
everybody to take.

e When planning a course for a group of participants, we want to know their
competence, so that the course can start at the appropriate level.

e When a course plan has been settled, we screen the possible participants, so that those
at a too low or high level are channelled into other training.

e Employers test the IT competence of job applicants.
e Applicants document their competence through completing a certified test.
e A trainer evaluates a course at level 2 in Kirkpatrick’s model, see Section 3.2.

e A school administers an exam in their IT class.

Levels of IT competence have been described as skills or understanding in chapters 5-7, and
tests of competence can be arranged accordingly. Basically, skills are assessed through
practicals, and understanding with written or oral questions and answers. A test can assess IT,
information or task skills or combinations thereof. Telling the accountant Rigo, who sits in
front of a computer to

Print the spreadsheet.
would test his IT skills. Assuming that a reimbursement claim is registered in a database,

Check the reimbursement claim.

is a task which can be given him to test his IT, information and task skills. In order to test his
understanding, the following types of questions would do:

What is a spreadsheet program?
What is debit and credit?
What is the purpose of double-entry bookkeeping?

People can express competence which is only at the level of skills also, like Kirsten talking
about her sequence of tasks in section 7.1. Asking questions like
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Which menu choices and buttons do you use for creating a numbered list which starts at the
number 3?

does not require a response at the level of understanding; see Edith’s response in Section 5.2.

10.1. IT competency tests

Commercial and other organisations have developed IT user competency tests. Three major
ones are:

e Educational Testing Service is a US based, non-profit organisation, known for its Test
of English as a Foreign Language (TOEFL). They offer the iSkills Assessment, which
measures IT literacy (Educational Testing Service, 2011)

e Certiport is a commercial actor, also providing courses and tests for software
professionals. (Certiport Inc., 2011)

e ECDL Foundation is a non-profit organisation providing the European Computer
Driving Licence (ECDL), also known as International Computer Driving Licence
(ICDL). It was founded in 1995 by the Council of European Professional Informatics
Societies in order to improve digital literacy across Europe. Later, it has gone
intercontinental, and 11 million people have conducted tests given in 41 languages.
(ECDL Foundation, 2011)

We will look at some sample questions to see how the tests are constructed. The ECDL is
divided into 13 modules, mainly according to software types. In addition, there are three
general modules: Concepts of ICT, IT Security and Project Planning. About Module 1, the
ECDL / ICDL Sample Part-Tests (ECDL / ICDL, 2009 Module 1, p 1-2) says:

Module 1 Concepts of Information and Communication Technology (ICT) requires the
candidate to understand the main concepts of ICT at a general level, and to know
about the different parts of a computer.

The candidate shall be able to:

e Understand what hardware is, know about factors that affect computer
performance and know about peripheral devices.

e Understand what software is and give examples of common applications software
and operating system software.

e Understand how information networks are used within computing, and be aware of
the different options to connect to the Internet.

e Understand what Information and Communication Technology (ICT) is and give
examples of its practical applications in everyday life.

e Understand health and safety and environmental issues in relation to using
computers.

e Recognize important security issues associated with using computers.

e Recognize important legal issues in relation to copyright and data protection
associated with using computers.

Assume that we constructed open ended test questions for these learning goals, like:
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What is the Internet?
Karl responds:

A network through which we access all places in the world

Karl is describing a function of the Internet, so he is at the IT functional understanding level
in the Externalisation of IT concepts model. The ECDL has multiple choice questions for
testing understanding (ECDL / ICDL, 2009 Samle Part-Test 1.2, p 3):

Which one of the following statements about the Internet is TRUE?

a. The Internet is a global network that links many computer networks together.
b. The Internet is a private company network.

c. The Internet is a visual representation of linked documents.

d. The Internet is a network operating system.

The statements a-d describes the Internet at the IT conceptual level. Given that Karl
responded like above, he would most likely tick the a alternative, so his test result would
show that he understands the Internet at the IT conceptual level. Constructing a multiple
choice test for distinguishing between levels of understanding is difficult. If the following
option was included:

e. The Internet is a network allowing for retrieval of data from remote computers.
both a and e would have been correct responses, and Karl could have selected any of these.

Concerning softwares, the spreadsheet module is selected as an example (ECDL / ICDL, 2009
Module 4, p 1):

Module 4 Spreadsheets requires the candidate to understand the concept of
spreadsheets and to demonstrate an ability to use a spreadsheet to produce accurate
work outputs.

The candidate shall be able to:

e Work with spreadsheets and save them in different file formats.

e Choose built-in options such as the Help function within the application to enhance
productivity.

e Enter data into cells and use good practice in creating lists. Select, sort and copy,
move and delete data.

e Edit rows and columns in a worksheet. Copy, move, delete and appropriately
rename worksheets.

e Create mathematical and logical formulas using standard spreadsheet functions.
Use good practice in formula creation and recognize error values in formulas.

e Format numbers and text content in a spreadsheet.

e Choose, create and format charts to communicate information meaningfully.

e Adjust spreadsheet page settings and check and correct spreadsheet content before
finally printing spreadsheets.

The learning goal specifies a series of skills, which are described in some detail. The “concept
of spreadsheet” is not explained, however, the understanding part of the goal is unclear. The
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tests are mainly of the practical kind, foe example (ECDL / ICDL, 2009, pp. Module 4
Sample Part-Test 4.1, no 8):

Enter a formula in cell F5 with an absolute cell reference for one cell only that divides
the content of cell E5 by the content of cell E11. Copy the formula in cell F5 to the
cell range F6:F10.

So the goal of skills seems to correspond to the test type. An open ended question which
addresses understanding is also included (ECDL / ICDL, 2009, pp. Module 4 Sample Part-
Test 4.2, no 11):

Which of the two cells F4 or F5 displays good practice in totalling a cell range? Enter
your answer in cell B14.

Answers to open ended questions like this one can be assessed right or wrong or according to
a scale like the Externalisation of IT concepts model.

Responses to multiple choice tests are easy to assess. Assessing whether the candidate has
written a correct formula in a spreadsheet also requires only a quick view. Reading,
interpreting and grading an open ended answer is much more tedious.

ECDL’s division of IT competence into softwares hinders questions which relate concepts
from two IT tools, for example:

What is the similarity between master slides in presentation programs and styles in
text processors?

a. They guide the printer.

b. They provide information for the table of contents.
c. They enable coherent formatting of the file.

d. They enable import of slides into word processors.

Also differences between concepts can be addressed with multiple choice questions, for
example:

What is the difference between tables and column layout in a text processor?
a. Tables are imported from a spreadsheet, while column layout is generated
within the text processor.
b. Tables are only found in spreadsheets.
c. Column layout is the vertical sequence of cells in a table.
d. Tables are composed of separate cells of text, while column layout means that
the text is displayed in sequential, vertical stripes.

Assessing competence for further learning

Competence at the level of understanding is valuable for further learning. In addition,
experimentation and trouble shooting are useful. Open ended questions for checking
experimentation competence could be:
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Find out what goes right and wrong when copying from a pdf document and pasting
into a text processor.
Here is a new application. Find out what it does.

Multiple choice questions would assess the part of experimentation that involves combination.
A test could be:

You have attached a file to an e-mail to Bob, and then you make some changes in the
file. You wonder whether Bob will get the changed file. Which of the alternatives
below will give you the answer?

Ask Bob about the name of the file he received.

Check which file that disappeared from your disk.

Remove Bob from the list of receivers and enter yourself instead.

After sending, check the mailbox containing sent messages.

Send the file to yourself from another e-mail account.

Remove the attachment and then re-attach the file before sending.

I N

The flip side of such questions is that they do not necessarily test experimentation
competence. If Manu, who answers, is very familiar with the e-mailing, he might answer
correct because he knows a lot about this, and not because he is clever at setting up
experiments.

IT users can also learn through troubleshooting. A general way of checking users’ ideas about
troubleshooting is asking about repetitions:

You experience that the computer did not do what you intended. You repeat it, and
this time it worked out. What can the reason be?
a. The computer regained momentum.
There was a virus the first time.
You made a typing mistake the first time.
The quantum mechanical circuit at the mother board kicked in.
The hard disk crashed.

® oo o

Asking questions like the ones presented for experimentation is also possible, having the same
drawbacks, in the sense that we cannot always know whether we are testing the users’
troubleshooting competence or the mastery of the particular example.

Assessing task competence
Questions concerning task competence could be open ended. Focusing on a software tool:

Note down a task in your job where you use or could use spreadsheets. What is the
advantage of using a spreadsheet in this task?

Taking the task as the point of departure for a test at the level of understanding possible
changes:
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You are organising a sports event. For which tasks can IT be helpful, and which IT
hardware and software would you use?

Skills test:
Create a spread sheet for currency conversion.
Multiple choice questions could also be IT focused:

Which of the following tasks can you use a spreadsheet for when planning a new
house?

a. Draw the floor plan.

b. Compare the cost of different floor covers.

c. Find the formulas for areas of rooms and walls.

d. Write the contract for the architect.

Or based on the task:

You are planning a new house. Which of the following statements are correct?
a. The contract can be written with Adobe Reader.
b. Tables in text processors can be used for comparing colours.
c. | can communicate with the architect through sharing a folder on Dropbox.
d. The floor plan can be drawn with a spreadsheet.

Questions concerning tasks and information should target the learners’ experience, so that
they are familiar with the background of the question. When testing for an organisation,
addressing work tasks in the questions would be appropriate.

10.2. Other IT competence approaches
See

Committee on IT Literacy (1999) Being Fluent with Information Technology

Utdanningsdirektoratet: Leareplan i informasjonsteknologi - programfag i
studiespesialiserende utdanningsprogram

Utdanningsdirektoratet: Grunnleggende ferdigheter for grunnskolen - A kunne bruke digitale
verktgy

Exercises

1. Complete one module of the ECDL test.
a. Which of the three subject matter areas did it cover?
b. Which level of competence did the questions aim at?
c. Which elements of competence for further learning did the questions address?
d. Write a question for this module which addresses competence for further
learning.
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