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Level 1 Computer science	


§  Algorithm comparisons	


§  Programming 
languages	


§  Human Computer 
Interaction	
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Achievement Standard 
 

Subject Reference Digital Technologies 1.44 

Title Demonstrate understanding of basic concepts from computer 
science 

Level 1 Credits 3 Assessment External 

Subfield Technology 

Domain Digital Technologies 

Status Registered Status date 20 January 2011 

Planned review date 31 December 2014 Date version published 20 January 2011 

 
 
This achievement standard requires demonstrating understanding of basic concepts from 
computer science. 
 
Achievement Criteria 
 

Achievement Achievement with Merit Achievement with Excellence

� Demonstrate 
understanding of basic 
concepts from computer 
science. 

� Demonstrate in-depth 
understanding of basic 
concepts from computer 
science. 

� Demonstrate comprehensive 
understanding of basic 
concepts from computer 
science. 

 
Explanatory Notes 
 
1 This achievement standard is derived from the Level 6 achievement objectives from 

the Technology learning area in The New Zealand Curriculum, Learning Media, 
Ministry of Education, 2007, and is related to the material in the Teaching and 
Learning Guide for Technology, Ministry of Education, 2010 at 
http://seniorsecondary.tki.org.nz. 

 
Further information can be found at http://www.techlink.org.nz. 

 
2 Demonstrate understanding of basic concepts from computer science involves: 

� describing the key characteristics and roles of algorithms, programs and informal 
instructions 

� describing an algorithm for a task, showing understanding of the kinds of steps 
that can be in an algorithm, and determining the cost of an algorithm for a 
problem of a particular size 

�  New Zealand Qualifications Authority 2011 
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� describing the role and characteristics of programming languages, including the 

different roles and characteristics of high level languages and low level (or 
machine) languages, and the function of a compiler 

� describing the role of a user interface and factors that contribute to its usability. 
 

Demonstrate in-depth understanding of basic concepts from computer science 
involves: 
� explaining how algorithms are distinct from related concepts such as programs 

and informal instructions 
� showing understanding of the way steps in an algorithm for a task can be 

combined in sequential, conditional, and iterative structures and determining the 
cost of an iterative algorithm for a problem of size n 

� explaining how the characteristics of programming languages, including the 
different characteristics of high level and low level (or machine) languages, are 
important for their roles 

� explaining the need for programs to translate between high and low level 
languages 

� explaining how different factors of a user interface contribute to its usability. 
 

Demonstrate comprehensive understanding of basic computer science concepts from 
computer science involves: 
� comparing and contrasting the concepts of algorithms, programs, and informal 

instructions 
� determining and comparing the costs of two different iterative algorithms for the 

same problem of size n 
� comparing and contrasting high level and low level (or machine) languages, and 

explaining different ways in which programs in a high level programming language 
are translated into a machine language 

� discussing how different factors of a user interface contribute to its usability by 
comparing and contrasting related interfaces. 

 
3 The basic concepts from computer science are: the concept of an algorithm; the 

concept of a programming language; and the concept of a user interface and its 
usability. 

 
4 An algorithm is a precise unambiguous specification of how to accomplish some 

computational task in a finite number of well-defined steps.  An algorithm is distinct 
from a computer program.  An algorithm has a cost (the number of steps it will 
perform) for a task.  Different algorithms for the same task may have different costs. 

 
5 A programming language is a precise, formal language for writing programs that can 

be run on a computer; it is distinct from pseudocode and natural language.  There 
are different levels of programming languages; programs can be translated from high 
level to low level (or machine) languages. 

 
6 A user interface is the part of a computer or electronic system that a human user 

interacts with to control the system.  The usability of an interface is the key 
characteristic for evaluating an interface. 

 
7 Assessment Specifications for this achievement standard can be accessed through 

the Technology Resources page found at http://www.nzqa.govt.nz/ncea/resources. 
 

�  New Zealand Qualifications Authority 2011 
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Quality Assurance 
 
1 Providers and Industry Training Organisations must be accredited by NZQA before 

they can register credits from assessment against achievement standards. 
 
2 Accredited providers and Industry Training Organisations assessing against 

achievement standards must engage with the moderation system that applies to 
those achievement standards. 

 
Accreditation and Moderation Action Plan (AMAP) reference 0233 

 

�  New Zealand Qualifications Authority 2011 

AS91074	
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Excellence	


Number AS91074 Version 1 Page 2 of 3

 
� describing the role and characteristics of programming languages, including the 

different roles and characteristics of high level languages and low level (or 
machine) languages, and the function of a compiler 

� describing the role of a user interface and factors that contribute to its usability. 
 

Demonstrate in-depth understanding of basic concepts from computer science 
involves: 
� explaining how algorithms are distinct from related concepts such as programs 

and informal instructions 
� showing understanding of the way steps in an algorithm for a task can be 

combined in sequential, conditional, and iterative structures and determining the 
cost of an iterative algorithm for a problem of size n 

� explaining how the characteristics of programming languages, including the 
different characteristics of high level and low level (or machine) languages, are 
important for their roles 

� explaining the need for programs to translate between high and low level 
languages 

� explaining how different factors of a user interface contribute to its usability. 
 

Demonstrate comprehensive understanding of basic computer science concepts from 
computer science involves: 
� comparing and contrasting the concepts of algorithms, programs, and informal 

instructions 
� determining and comparing the costs of two different iterative algorithms for the 

same problem of size n 
� comparing and contrasting high level and low level (or machine) languages, and 

explaining different ways in which programs in a high level programming language 
are translated into a machine language 

� discussing how different factors of a user interface contribute to its usability by 
comparing and contrasting related interfaces. 

 
3 The basic concepts from computer science are: the concept of an algorithm; the 

concept of a programming language; and the concept of a user interface and its 
usability. 

 
4 An algorithm is a precise unambiguous specification of how to accomplish some 

computational task in a finite number of well-defined steps.  An algorithm is distinct 
from a computer program.  An algorithm has a cost (the number of steps it will 
perform) for a task.  Different algorithms for the same task may have different costs. 

 
5 A programming language is a precise, formal language for writing programs that can 

be run on a computer; it is distinct from pseudocode and natural language.  There 
are different levels of programming languages; programs can be translated from high 
level to low level (or machine) languages. 

 
6 A user interface is the part of a computer or electronic system that a human user 

interacts with to control the system.  The usability of an interface is the key 
characteristic for evaluating an interface. 

 
7 Assessment Specifications for this achievement standard can be accessed through 

the Technology Resources page found at http://www.nzqa.govt.nz/ncea/resources. 
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Level 2 Computer Science	


§  representing data 
using bits	


§  encoding: 
compression, error, 
encryption	


§  HCI and usability 
heuristics	
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Level 3 Computer Science	

§  formal languages	


§  network 
communication 
protocols	


§  complexity and 
tractability	


§  intelligent systems	


§  software engineering	


§  graphics and visual 
computing	
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nzacditt.org.nz 
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Surveys 

Feb 2012 May 2013
Respondents 89 109
Size of mailing list 404 216
Response rate 22.0% 50.5%
Number of di↵erent schools 69 87
Male/Female 48.9%/51.1% 50.5%/49.5%
50+ years old 60.4% 56.0%

Table 1: Demographics for the two surveys

there has been no time or opportunity for formal teacher
training, even though that would have been ideal [11].

The 2012 survey of teachers found that computing teach-
ers most often had low confidence in their ability to teach the
new subjects, and also reflected a weak maths background,
which would a↵ect the teaching of some topics (such as com-
puter graphics or algorithm analysis) [13]. It also found that
most computing teachers were over 50 years old; although
this might raise concerns about their attitude to computer
science, it has the advantage that they have generally had
considerable classroom experience.

In this paper we compare a new survey (2013) with the
previous 2012 survey. Section 2 gives some of the main de-
mographics around adoption of the new standards from the
2013 survey, and then in Section 3 we look in some detail at
how teacher confidence has changed a year later after adop-
tion. Section 4 looks at the kinds of training that teachers
have found valuable, and the resources that have helped to
deliver the new standards.

2. DEMOGRAPHICS
The new survey reported here ran for 19 days during May

2013. The New Zealand school year runs from late January
to December, so this survey is part-way through the third
year that the new programming and computer science stan-
dards had been o↵ered in NZ schools. The survey that it is
being compared with was run for 15 days during Jan/Feb
2012, which was after the first year of the standards being
o↵ered, but before any significant teaching had begun on the
second year of standards. Both surveys were left open until
there were no new responses for two days.

Table 1 shows the main demographic statistics for the
2012 and 2013 surveys. Responses were solicited by mail-
ing to the NZACDITT (NZ Association of Computing Digi-
tal and Information Technology Teachers) mailing list. This
is the national teachers’ association formed in March 2009
when the changes in standards were being developed, to
“strengthen, encourage and improve the teaching of a broad
range of Computing, Digital and Information Technologies
in NZ secondary schools”. At the end of March 2013 the
mailing list was restricted to only paid members, which re-
duced the number of subscribers from 404 to 216. This likely
reflects the number of teachers actively involved in deliver-
ing the new standards. The number of respondents has in-
creased despite the membership of the list decreasing, which
would indicate a higher level of interest in the new standards
from those who are involved.

The number of schools represented in the surveys has in-
creased from 69 to 87, with a total of 116 schools being
represented in one survey or the other (29 from the first
survey didn’t respond to the second, but there were 47 new
schools represented in the second survey). While this repre-

sents only about 20% of the number of educational organisa-
tions teaching at the level of the new achievement standards,
many of the schools not represented are small organisations
or rural schools with limited o↵erings, and several of the
larger schools in New Zealand have been early adopters of
the new standards, since they have more sta↵ and flexibil-
ity with classes. The schools that responded to at least one
survey cover 36.2% of the Year 11 students in New Zealand,
which indicates that at least a third of NZ students are in a
school where the new standards are likely to be available.
Geographic location of teachers can have an influence of

adoption because of access to communities of practice for
peer support. In particular, the 2012 survey had relatively
few responses from the Auckland region. Over a third of the
national population of NZ is in the Auckland region, yet in
the first survey only 19% of the responses were from Auck-
land. This increased to 34% in the second survey, reflecting
informal observations that teachers in the region engaged
with the new standards later than others.
The gender balance of digital technology teachers remains

very close to an even split. The respondents are still domi-
nated by teachers who are 50 years and older, although this
time there were 5 respondents under 30 years old, whereas
in 2012 there were none. The advantage of having older
teachers involved is that they bring a wealth of teaching ex-
perience, although it is good to see some engagement from
younger teachers so that succession is possible.

3. TEACHER CONFIDENCE
A significant issue highlighted in the 2012 survey is that

most teachers lacked confidence for teaching and assessing
the new standards, which isn’t surprising since the topics
hadn’t been taught before, relatively little professional de-
velopment had been available to develop subject knowledge
or pedagogical knowledge, and the new standards were in-
troduced very quickly.
In this section we compare views relating to confidence

between the two surveys. The responses reported below have
been restricted to the 40 schools that are represented in both
surveys, so that although the responses may not necessarily
be from the same teachers (this couldn’t be matched because
surveys were anonymous), comparisons are at least like-for-
like from the point of view of students in the schools.
The new standards contain five main strands [2], most of

which had been taught previously to some extent before the
changes. However, the programming and computer science
strand contained a lot of topics that hadn’t been taught
previously, which was reflected in slower adoption. Table 2
shows the change in adoption of the five main strands be-
tween the two surveys, indicating that the extra year of pro-
fessional development, peer support, experience and new re-
sources has increased adoption more than the other strands.
Between the two surveys, responses to the question“What

is your level of programming experience?” changed notice-
ably, particularly for the two extremes; the number who
gave the most positive response (“I am fairly confident”) in-
creased by 14.8%, and least positive (“I have rudimentary
programming skills”) decreased by 14.0%.
In both surveys teachers were asked about their own knowl-

edge of topics through the question “How well did you think
you were able to teach the topics in following standards”.
Table 3 shows the change in confidence on a 4-point scale,
from 1 (“Quite unconfident”) to 4 (“Quite confident”). The

§  Comparing only teachers 
from same schools (40 in 
common)	
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Qualification (2012)	


§  56% have a computing 
qualification	


§  11% have a CS degree	
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Confidence teaching? 
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Fair assessment 
§  2.75 (2012) to 2.86 (2013)	


§  5% (2012) to 0 (2013) 
strongly disagree	
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Sources of Professional Development	


0%# 10%# 20%# 30%# 40%# 50%# 60%# 70%# 80%#

Books#

Online#course#

Personal#study#

Contact#with#a#local#university#or#College#of#
EducaDon#

Events#organized#by#the#Ministry#of#EducaDon#

Personal#study#in#a#formal#course#

Peer#support#from#a#colleague#

Local#teacher#organizaDon#meeDngs#

CS4HS#

NZACDITT#online#discussions#
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Adoption of 1.44 standard	


§  Local support or formal study: 	


60% did not adopt	


§  Peer support, university contact and CS4HS: 	


30% did not adopt	
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Financial support for PD	


§  42% good support	


§  50% partial support	


§  7% self funded	


§  Biggest issues:	


Time	


Opportunities	


Overwhelmed/exhausted	
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Resources used	
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Programming ability (2012) 
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Student achievement	


§  21% to 30% female	


§  Female achievement: 2.23	


§  Male achievement: 2.06	
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First adopted standards 
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Areas of Digital Technologies 
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Motivation for change 



C
om

pu
te

r S
ci

en
ce

 in
 N

Z S
ch

oo
ls 

– t
ea

ch
er

 a
do

pt
io

n	

Programming languages: Level 1 
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Programming languages: Level 2 
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Programming languages: Level 3 
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Themes	

§  "Hopefully, the work load will ease as 

courses settle in"	


§  "I am now into my third year with the 
[Year 11] students and feel really 
confident delivering the standards"	


§  "Educating other staff (still) that this is not 
a typing class"	


§  Workload significantly higher than that 
required for other subjects	


§  Quality of students attracted	
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 We had this years DUX in the subject this year.  I 
have two contenders for next yrs DUX in this years 
yr12 programming class…. I am finding it a bit 
daunting … We are growing, and keeping 
students. They love the new standards. I am now 
worried about the lower ability students … 	


25% of my year 13's (65 kids) are going to be 
studying CS in uni next year.  Very exciting.	


Almost worth ALL the work.	


Tuesday, 12 November 2013 6:24 PM 
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csfieldguide.org.nz 

tim.bell@canterbury.ac.nz 


