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Goodbye
CETAP said
“goodbye” to two
members of staff
this month.
Lynn Seconds
leaves CETAP at
the end of March
after nine years
with us. She joined
the National
Benchmark Testing
Project in 2008 as
Naomi, Naziema, Lynn
an ad-hoc team
member in the capacity of project assistant. She became a permanent staff member in 2014
and has made an invaluable contribution to the team and the project. She
managed the NBT courier system, the invigilation team of 500 plus, and
assisted callers on the Helpdesk.
Naomi Msusa will be leaving us temporarily to start her maternity leave
early in April.
We wish them both health and happiness.

NBT-by-numbers
Facebook followers

1694
Twitter followers

263

Psychometrics 101 Natalie le Roux
Part 5a: Non-cognitive assessment
For the next two months, our focus will be on how test developers/social scientists use the principles of psychometrics in their work.
There are two examples of the application of psychometrics: one example focuses on psychological assessment and the other on academic achievement (cognitive assessment). The major difference between these two types of assessment is that with psychological
assessment there is no right or wrong answer, whereas in cognitive assessment there is a correct answer.
In this session, an example of how a psychological test could be conceptualised, developed and analysed is explored. Various guidelines on how to develop a psychological measurement instrument are available in the literature (DeVellis, 2014; Polit & Beck, 2012 &
Foxcroft, 2004). DeVellis (2012) proposed an 8-step guideline in developing a measurement scale. This is one guideline and not definitive. Our example is “to measure the test anxiety levels of university students”.
Step 1: What do you want to measure?
This step is about conceptualising the construct and it is important to be clear on what it is you want to measure. The concept
“construct” in measurement theory is also known as “latent variable”, which means the conBeck’s anxiety scale
struct is not directly observable like physical symptoms caused by anxiety which can be obGeneral anxiety disorder (GAD)
served. These could be sweaty palms, increased heart rate and tight muscles. Anxiety is rather
broad and could assess a variety of aspects which may include anxiety associated with social inHamilton anxiety scale
teraction. Our example looks specifically at test anxiety (how anxious students are before/during
Manifest anxiety scale
a test or examination) and has a defined population (university students). Most instruments that
measure anxiety among individuals is self-report, where the respondent answers the items on
the scale.
Box 1: Anxiety scales commonly
used to measure anxiety.

Step 2: Generate an item pool
Knowing what is being measured makes writing and developing
the items or questions for the instrument slightly easier. Writing
items is a skill and takes practice. Items that are ambiguous, double barrelled (ie - items that have two or more ideas), negativelyworded items and very long items should be avoided. Care should
be taken when wording the items.

Ambiguous question
I feel anxious when students poke fun at me.
Double barrelled question
I get stressed out before the test and when I haven’t prepared for the test.

Box 2: Examples of poorly developed items

For more detail on how to write items the reader is referred to Rodriguez (2016).
Step 3: Measurement format
Here the test developer decides on the format of the scale. Examples of response formats include inter alia the Semantic differential
scale, Likert scale, Binary scale, a Visual Analogue Scale (VAS), and the Thurstone scale.
Step 4: Item pool reviewed by experts
It is important to consult with experts regarding the appropriateness of
the items. The reason for this step is so that experts can evaluate the
items (whether the items measure the construct), and the content
validity of the instrument. The experts might also make suggestions
about items that can be included in the measurement instrument.

Step 5: Inclusion of validation items
Many test developers exclude this step or they might implement this
step later. The reason why some test developers may include validated
questions is to help in the final validity of their instrument. If the test
developer suspects that students may respond to the items in a socially desirable manner (See: Psychometrics Part 3), the test developer
may
Box 3: Examples of response formats

Semantic differential item
How would you describe your study area?
Quiet ___ ____ ____ ____ ____ Noisy
Likert scale My mind goes blank during the test.
Strongly Agree__ Agree__ Neutral__ Disagree__ Strongly Disagree__
Binary

Do you have sweaty palms before an examination?

Yes/No
Visual Analogue Scale: the Baxter Retching Faces [BARF] scale
e.g. How would you describe your mood before an examination?

Psychometrics Part 5a: continued
in their current instrument. If the validated items are highly correlated with items in the test, these items can be excluded from the
final instrument.
Step 6: Administer items to sample
In this step, the items in the test are administered to a sample that is representative of the population. Nunnally and Bernstein
(1994) maintain that 300 participants in the development sample is large enough. There is no consensus on what constitutes a large
enough sample but using too few cases will have some ramifications. One ramification could be that the development sample may
not represent the population adequately (e.g. using only 1st year students in the sample). Another problem may be the pattern of
covariance between items may not be stable (DeVellis, 2012).

Step 7: Evaluation of items
DeVellis (2012) maintains that this step is the most crucial in the instrument (test) development stage. This is where the performance of the items are evaluated and based on the items’ performance, items are either included or excluded from the final instrument. An item that correlates highly with the true score of the underlying construct (test anxiety) is preferred and would be retained in the final measurement instrument. In this step, test developers may use software such as item response theory and exploratory factor analysis to evaluate the items.
Step 8: Finalise the scale/measurement instrument
This step may include the revision of items. If a test developer did not include validation items in step 5, they might do it during this
step. If the instrument is to be used widely where comparative information is required, the test developer would standardise the
instrument and develop norms. Norms are set by the test developers based on key demographic characteristics since scores may
vary between subpopulations.
A test manual that captures the essentials of the instrument may also be developed and would include how it was conceptualised,
the purpose of the instrument, the norms and how to interpret the scores.
In the next session, we shall look focus on an achievement test and particularly how to score and analyse the results.
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NBT stats from 2016

NBT Invigilator Training

Emlyn Balarin

CETAP has just completed its biennial training roadshow. This training of NBT Site Coordinators from all the nine
provinces was carried out in four major centres: Durban, Johannesburg, Bloemfontein, East London, and a fifth and
final session in Cape Town. This training is provided to NBT Site Coordinators, both new and experienced, every two
years to ensure that the highest standards of test administration are maintained. Site coordinators are equipped by
this training to further train their own invigilator teams. It is also an excellent opportunity for Site Coordinators to
provide feedback on their own experiences to their colleagues. The experiences from the site coordinators also
highlighted some new challenges presented by an ever more technological society.
This year’s training was provided by Estelle Murray and Emlyn Balarin. Estelle stated that this years training was extremely successful and very well attended with 20 site coordinators attending the Durban session, 25 in Gauteng, 8
in Bloemfontein and 8 attending in East London.

Achieving the Dream 2017

Robert Prince

I was funded by the Kresge Foundation to attend the Achieving the dream 2017 conference in San Francisco. There were
34 members in the South African delegation to the 2017 Dream conference.
We visited the Stanford University and the Carnegie Foundation for the Advancement of Teaching (CFAT) on the Monday before the conference. The visit to the Carnegie Foundation for the Advancement of Teaching () focussed on the
Pathways: Mathway and Statway. This visit was particularly relevant to the national and institutional challenges faced
by South African Higher Education.

I attended the pre-conference workshops “Show me the numbers: Table and Graph Design” Part I and Part II by Stephen
Few. While the workshops introduced best practices of data presentation it did not sufficiently address the more complex aspects of data analysis and exploration that I had envisaged would be done.
There were many excellent presentations. If I must choose one session, other than from the plenaries and the many
good sessions, then it would be the “Miami Dade College’s Guided Pathways for Student Success and Organizational
Agility” session. The session was good in that the data analytics presented was not pathological but rather it was used
to suggest ways in which the institution could use the information to act decisively. I believe, and this has been reinforced for me, that too much store is placed in ‘predictive analyses’ rather than looking for trends and attempting to
buck the trend. Retention trends can often be seen early with relatively unsophisticated methods. I will argue for using
both sophisticated and unsophisticated data analytics to ensure that actions are taken to overturn possible predictions.
The closing address by Terrell Strayhorn, Professor and Director of the Centre for Higher education Enterprise at Ohio
State university, was a major highlight. Drawing on his own personal experience his talk spoke to so many challenges
faced by first generation students from academically disadvantaged backgrounds.
We visited with the Working Student Success Network staff at Skyline Community College once the conference ended.
This college pays attention to the multiple needs of their students and takes them very seriously. I was astounded by
the extent to which it goes to address student needs including making food available to them and teaching them how to
deal with their finances.

The time in San Francisco was well spent with exploring issues with colleagues from South Africa. This allowed extremely fruitful time for networking and reflection about lessons to take home. One of these is the idea that SAIDE will convene a pre-conference workshop at the next Siyaphumelela conference where the Carnegie Foundation experiences will
be used to reflect on the processes required to review the South African Mathematical offerings. A two day workshop
will be convened by Universities South Africa (USAf) to consider how the Siyaphumelela reflection can be taken forward
to improve the teaching and learning of Mathematics at South African Universities.

Paper published
Natalie le Roux and Kabelo Sebolai had a paper published this month in the South African Journal of Education:
Citation:
Le Roux N & Sebolai K 2017. The National Benchmark Test of quantitative literacy: Does it complement the Grade 12
Mathematical Literacy examination? South African Journal of Education, 37(1).

Brown bag sessions

Staff News

Natalie le Roux

CETAP’s brown paper bag research seminar series started this month, with the first
seminar held on Thursday 16th March 2017. Robert Prince spoke about his recent
visit to Educational Testing Services (ETS) in Princeton, USA. The topic of his presentation was “A visit to ETS – insights, comments and questions for CETAP’s Research,
Development and Business”. The ensuing discussion was about finding synergies
between what ETS is doing and how CETAP could expand their educational test repertoire.

Condolences to Pragashni
Padayachee, whose mother passed away.

If you would like to present your research or project work to CETAP staff, please
contact Natalie le Roux.

Lights, Camera, Action!
UCT TV is helping CETAP produce a video that explains
who we are and what we do.
So far, they’ve filmed one of
our NBT sessions, and some
interviews with key staff
members. Here are some
stills from this month’s filming session:
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