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Abstract 

This article briefly discusses evaluation and feedback on student’s performance of skills in technology 
and design courses. It then offers a method and examples for evaluating and providing feedback on skills 
in Industrial Technology. Given the approach to evaluation of skills is not exclusive to Industrial 
Technology, it is hoped that this article will be of interest to teachers of any of the technology and design 
courses where manipulative skills are taught. 

Introduction 

Just as is the case with many of the courses in the 
Key Learning Area (KLA) of Technology and 
Applied Studies (TAS), students in Industrial 
Technology develop knowledge and skills as 
they manage and complete practical projects, 
and undertake related studies (NSW Education 
Standards Authority, 2013; 2019). Syllabus 
outcomes outline a common set of actions that 
students are to perform across the course’s 
contexts to achieve the desired knowledge, 
understanding, and skills.  Greater specificity 
about what students need to know and be able to 

do is provided in the content sections of each 
syllabus. In both cases, a planned progression in 
the level of knowledge and/or sophistication of 
skills to be learned can be seen through the 
course. Table 1 below shows an example of this 
with an increasing level of skill-based capability 
expected of students as they progress through 
each of the modules in the NESA (2019) Years 7-
10 course.  

Similar progressions are also evident in 
knowledge-based items. Table 2 shows a 
progression in the expected levels of knowledge 
about metal across a 200-hour program. 

Table 1: Progression of sophistication in skills to join metal 

Syllabus Content Core Module: Metal 1 
(pp. 94-97) 

Specialised Module: 
Fabrication 2 (pp. 104-
106) 

Specialised Module: 
Fabrication 3 (pp. 107-
109) 

Tools, equipment, 
and techniques 

Apply a variety of 
joining methods, for 
example: 

• Fasteners 
• Rivets 
• Soft and hard 

soldering 

Select and use a range of 
joining techniques and 
processes, for example: 

• MIG welding frames 
• Pop riveting hinges 

to a toolbox 
• Spot welding 

Join metals using a range 
of hard/soft soldering 
and welding techniques, 
for example 

• Brazing 
• MIG welding 

 
Table 2: Progression of knowledge about metal 

Syllabus Content Core Module: Metal 1 
(pp. 94-97) 

Specialised Module: 
Metal Machining 2 (pp. 
98-100) 

Specialised Module: 
Metal Machining 3 (pp. 
101-103) 

Materials Identify properties and 
applications of a range 
of metals and metal 
products. 

Describe and compare 
the properties and 
applications of different 
metals associated with 
fitting and machining. 

Select and justify 
appropriate metals used 
for metal machining 
projects according to 
their intended use. 
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When comparing the statements of the required 
skills-based actions with those of the 
knowledge-based learning statements, there is a 
key difference to be noted, and it is this 
difference that is the focus of this article.  

In Table 2 we can readily identify what it is that 
students need to know, and the expected level of 
performance, whereas in Table 1, while it can be 
seen what students are expected to be able to do, 
there is no indication of an expected level of 
performance for the skills that are listed. The 
reason that we can identify the level of 
performance required in the items in Table 2 is 
because the verbs (italicised) define the level of 
cognitive sophistication required to perform 
each of these knowledge-based operations. 

The italicised verbs and the standards of 
performance that they represent are likely to be 
recognised by many teachers as they are part of 
the widely known and used categories of 
cognitive operation defined by Benjamin Bloom 
and his colleagues. Often referred to as Bloom’s 
taxonomy, this hierarchical classification of 
levels of thinking/mental processes has had 
collections of verbs applied to it to identify 
and/or define performance at each level. In this 
way, the taxonomy achieves its creators’ 
intention to make possible the writing of 
learning objectives and subsequently learning 
activities and evaluation instruments with clear 
performance standards in the cognitive domain 
(Bloom, et al., 1956). An example of this is the 
application of these classifications for setting 
and marking questions in the NSW HSC exams. 

Could this kind of approach be applied to 
practical skills? 

While Bloom and his colleagues did not develop 
a planned taxonomy for the psychomotor 
(physical movement/actions) domain, others in 
the field of education saw the need and did so. In 
the main these taxonomies categorise 
psychomotor skills in two ways. One approach is 
to classify skills according to the type and 
complexity of a physical movement (e.g. Harrow, 
1972), another is to categorise the stage of 
readiness and/or development for the 
performance of a skill (e.g. Dave, 1967; Simpson, 

1966; 1970). In addition to being useful for 
developing learning outcomes, examples in 
Elizabeth Simpson’s (1966) report on her US 
government-funded project show that the 
taxonomy developed by herself and her team can 
also be applied to defining progression in the 
development of psychomotor skills in a range of 
technology contexts. This is perhaps not 
surprising given Simpson’s background as a 
home economics teacher. 

Why would we apply a standards-referenced 
approach to teaching and learning practical 
skills? 

Just as there have been benefits from 
introducing a standards-referenced (NESA, 
2021) approach in knowledge-based 
assessments, it is suggested that there could also 
be advantages to doing evaluations of the 
performance of practical skills in the technology 
classroom. The reasons for this include potential 
benefits for both teaching and learning to be 
derived from clearly defined performance 
standards for skills-based processes. For 
example, evaluation of learning always requires 
some form of judgement, and whether you are 
designing an assessment task, providing 
feedback on performance, or awarding a mark 
for a summative assessment task, objective 
criteria and standards of performance help to 
maximise consistency of student and teacher 
understandings of what is required, as well as 
consistency in the evaluation of students’ 
capability (Davies, 2021).  

How could we apply a standards-referenced 
approach to evaluation of practical skills? 

Given a standards-referenced approach for both 
assessing and reporting upon student 
performance is encouraged (NESA, 2021) and 
that it offers a range of advantages (Davies, 
2021), we might ask how such an approach 
could be applied. Black and Wiliam (2018) 
provide a useful map of strategies and roles in 
assessment that helps to identify opportunities 
where a standards-referenced approach to 
evaluating psychomotor skills could be helpfully 
implemented (See Figure 1). 
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 Where the learner is going Where the learner is right 
now 

How to get there 

Teacher 1 Clarifying learning 
intentions and criteria for 
success 
 
 
Understanding learning 
intentions and criteria for 
success 
 
Understanding learning 
intentions and criteria for 
success 

2 Engineering effective 
class discussions and other 
learning tasks that elicit 
evidence of student 
understanding 

3 Providing feedback that 
moves the learners forward 

Peer 
 
 

4 Activating students as instructional resources for one 
another 

Learner 
 

5 Activating students as the owners of their own learning 

Figure 1: Key strategies in teacher assessment (Black & Wiliam, 2018, p. 560) 

For example, in Step 1 by specifying outcomes 
with observable standards of performance for 
the key skills to be developed during a project, 
learning intentions become plain to all. These 
help learners to understand where their 
learning is headed. Step 2 is somewhat a given as 
the skill/s selected will be a key part of the 
project. In order to successfully achieve Steps 3, 
4, and 5, it is suggested there is a need for clear 
criteria and performance standards to be 
specified. In response to this need, and in the 
absence of examples for how to do so in the 
literature, the author has developed a model for 
skill performance specification in the form of a 
rubric. These rubrics explicitly define a range of 
performance quality of pertinent skills (Kola, 
2021). This approach was originally conceived 
for TAS pre-service teachers as part of their 
coursework, and it has now been further 
developed to be shared with the wider 
Technology and design community. 

Essentially what the author has done is to draw 
from the stages of learning categorised by Dave 
(1967) and the levels of the categories 
developed by Simpson (1970) to create rubrics 
with five levels of performance specified. The 
examples that follow are largely structured and 
focussed upon specific practical skills that relate 
to the application element of the NESA (2019) 
Industrial Technology Years 7-10 Stage 5 
learning outcome IND5-3 “identifies, selects and 
uses a range of hand and machine tools, 
equipment and processes to produce quality 
practical projects. As we see in these examples 
below (Tables 3, 4, and 5), and as Krathwohl, 
Bloom, and Masia (1964) advise, the 
psychomotor domain is not exclusively about 
skills and movement, it also has both cognitive 
and physical dimensions. 

 
Table 3: Chamfer/bevel produced with hand plane 

A B C D E 
Efficiently and 
precisely adjust 
and manipulate 
hand plane to 
accurately and 
evenly square and 
chamfer timber 
ends and edges 
with a smooth 
and even finish at 
the correct angle. 

Independently 
manipulate and 
adjust hand plane 
precisely to 
accurately and 
evenly square and 
chamfer timber 
ends and edges 
with a smooth 
finish at the 
correct angle. 

Independently 
operate and 
adjust hand plane 
to evenly square 
and chamfer 
timber ends and 
edges at the 
correct angle. 

Replicate with 
supervision and 
demonstrated 
instruction of how 
to hand plane 
square and 
chamfered timber 
ends and edges. 

Attempt with 
supervision and 
demonstrated 
instruction to 
hand plane square 
and chamfered 
timber ends and 
edges. 
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Table 4: Hand cut dovetail joints 

A B C D E 
Efficiently and 
precisely adjust 
and manipulate 
hand saw to 
accurately cut 
dovetail pins with 
a smooth and 
even finish at the 
correct angle. Pins 
and sockets fit 
together tightly, 
with the tails 
cleanly finished 
and sitting 
perfectly flush 
with the face of 
the timber.  

Independently 
manipulate and 
adjust hand saw 
to accurately cut 
dovetail pins with 
square edges and 
a smooth finish at 
the correct angle. 
Pins and sockets 
fit together neatly. 
Tails are finished 
and sit flush or 
slightly proud of 
the timber face. 

Independently 
operate hand saw 
to cut dovetail 
pins with square 
edges at the 
correct angle. Pins 
and sockets fit 
together with 
minimal gaps. 
Tails are finished 
and sit flush or 
slightly proud of 
the timber face. 

Replicate with 
supervision and 
demonstrated 
instruction of how 
to hand cut 
dovetail pins close 
to the correct 
angle. Pins and 
sockets fit loosely 
together. Tails do 
not sit flush with 
the timber face. 

Attempt with 
supervision and 
demonstrated 
instruction to 
hand cut dovetail 
pins. Pins and 
sockets fit loosely 
together. Tails do 
not sit flush with 
the timber face. 

 
 
Table 5: Fillet Welded Joints (MMAW) 

A B C D E 
Efficiently and 
precisely adjust 
welding machine 
and manipulate 
welding torch to 
accurately apply 
evenly finished 
and shaped welds 
of the specified 
size in the correct 
position with 
100% penetration 
and no faults (i.e. 
over roll, 
undercut, spatter, 
porosity).  

Independently 
adjust the welding 
machine and 
manipulate the 
welding torch to 
accurately apply 
evenly finished 
and shaped welds 
of the specified 
size in the correct 
position with 
100% penetration 
and minimal 
faults (i.e. over 
roll, undercut, 
spatter, porosity). 

Independently 
adjust the welding 
machine and 
operate the 
welding torch to 
apply to most of 
the project evenly 
finished and 
shaped welds of 
the specified size 
close to the 
correct position 
with 80-100% 
penetration and 
minimal faults 
(i.e. over roll, 
undercut, spatter, 
porosity). 

Replicate with 
supervision 
adjustment of the 
welding machine 
and operation of 
the welding torch 
to apply to the 
project welds 
close to the 
specified size and 
position with 50-
80% penetration 
and few faults (i.e. 
over roll, 
undercut, spatter, 
porosity). 

Attempt with 
supervision 
adjustment of the 
welding machine 
and operation of 
the welding torch 
to apply to the 
project welds of 
the specified size 
and position with 
50-80% 
penetration and 
few faults (i.e. 
over roll, 
undercut, spatter, 
porosity). 

 
It should be noted that these rubrics only use 
some aspects of the levels of the combined 
psychomotor taxonomies, as the higher levels 
and some dimensions were considered beyond 
what is appropriate for the school context 
and/or in this case Industrial Technology. If you 
are interested, the levels of the Dave and 
Simpson taxonomies plus verbs that help define 
performance at each level are provided as 
appendices to this article.  

The extent to which a project offers an 
opportunity to develop a given skill, and the 
characteristics of the learner, will be other 
determinants for how you as a teacher will 
decide upon the levels of performance to specify 
for each of the elements of your assessment 
tasks, and the rubrics for them. As noted above 
there are a range of ways that this model could 
be applied, and levels of proficiency can be 
adjusted according to the stage and/or desired 
level of learning of each skill. For example, any of 
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these rubrics could be used for peer or self-
assessment, teacher feedback including 
feedforward, and/or summative applications. If 

an additional row is added as per Table 6 below, 
it can be seen how this approach could be 
applied for reporting. 

 
Table 6: Spanning/overlapping levels of psychomotor capability 

A B C D E  
Proficient Competent Novice 

 

The author is interested in feedback and other 
comments from teachers about the model. 
Contact details are provided below. 

Dr Lincoln Gill 
Charles Sturt University 
lgill@csu.edu.au  
(02) 6933 2153 
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Appendices 

Table A: Taxonomy classification and action verbs for Dave (1967) psychomotor taxonomy cited in 
Tomei (2005, p. 58) 

Taxonomy 
Classification 

 Action Verbs that represent intellectual 
activity on this level 

Imitation “the ability to perform a demonstrated 
skill or skill set, in other words, the 
ability to copy what is modelled by the 
teacher” 

Begin, assemble, attempt, carry out, 
copy, calibrate, construct, dissect, 
duplicate, follow, mimic, move, practice, 
proceed, repeat, reproduce, respond, 
organise, sketch, start, try, volunteer, 
throw, run, swim, walk 

Manipulation “the ability to perform according to 
instruction rather than observation and 
to follow oral or written directions” 

Acquire, assemble, complete, conduct, 
do, execute, improve, maintain, make, 
manipulate, operate, pace, perform, 
produce, progress, use, type, tune an 
instrument, use workshop tools, drive a 
car 

Precision “the ability to perform the desired skills 
with accuracy and completeness 
without need of a model or set of 
directions” 

Achieve, accomplish, advance, 
automate, exceed, excel, master, reach, 
refine, succeed, surpass, transcend, use 
sign language, mime, use body language 

Articulation “an ability to perform the same skill 
within a reasonable time frame” 

Adapt, alter, change, excel, rearrange, 
reorganise, revise, surpass, transcend, 
produce vowel sounds, recite a poem, 
speak comprehensively, transmit a 
verbal message 

Naturalisation “the ability to perform that skill 
automatically and efficiently as an 
internalised practice” (Tomei, 2005, p. 
10).   

Arrange, combine, compose, construct, 
create, design, refine, originate, 
transcend 

Tomei, L. (2005). Taxonomy for the education domain. Information Science. 
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Table B: Summary of and key verbs for Simpson (1970) developed by Tomei (2010, p. 66) 

Level  Definition Action Verbs 
Perception  The ability to use sensory cues to guide 

physical activity. This ranges from 
sensory stimulation, through cue 
selection, to translation. 

Choose, describe, detect, differentiate, 
distinguish, identify, isolate, relate, 
select. 

Set  The readiness to act; requires the learner 
to demonstrate an awareness or 
knowledge of the behaviors needed to 
carry out the skill. 

Display, explain, move, proceed, react, 
show, state, volunteer. 
 

Guided 
Response 

The early stage of learning a complex 
skill, Includes imitation as well as the 
ability to complete steps involved in the 
mastery of a skill as directed. 
 

Copy, trace, follow, react, reproduce, 
respond, replicate, repeat 
 

Mechanism Learned responses have become habitual 
and the movements 
can be performed with some confidence. 
The intermediate stage of learning 
complex skills. 
 

Assembles, calibrates, constructs, 
dismantles, displays, fastens, fixes, 
grinds, heats, manipulates, measures, 
mends, mixes, organises, sketches. 
 

Complex 
Overt 
Response 
 

Skillful performance of motor acts that 
involve complex movement patterns. 
Proficiency is indicated as well as 
automatic performance without 
hesitation 

Assembles (faster and without error); 
builds, calibrates (to more precise 
accuracy), constructs, dismantles (and 
re-assembles), displays, fastens, fixes, 
grinds, heats, manipulates, measures, 
mends, mixes, organises.  

Adaptation Well developed skills with ability to 
modify patterns to address, adapt, and 
adjust to special requirements. Modifies 
motor skills to fit a new situation 
 

Adapts, alters, changes, rearranges, 
reorganises, revises, varies. 
 

Origination The ability to accommodate an original 
skill that replaces the skill as initially 
learned. Creating new movement 
patterns. Emphasise creativity based 
upon highly developed skills 
 

Combines, composes, constructs, creates, 
designs, initiate, creates, originates 

Tomei, L. (2010). Designing Instruction for the Traditional, Adult, and Distance Learner: A New Engine 
for Technology-Based Teaching. IGI Global. 

  




