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had to grasp the package and find and utilize an 
opening feature. The size, shape, rigidity, and 
handling features induce a grasping action, while 
material and opening instructions and features 
induce the action of opening. Just as for the after-
usage stage, the size, shape, material, rigidity, 
after usage, and instructions features affect user 

actions when dealing with empty packages. These 
features were associated with the corresponding 
affordance properties and the packaging evalua-
tions were based on the determined relationships.

The results of the ASM reflected some issues 
with Package 1. It didn’t fully satisfy the affor-
dances where all recorded negative percentage 
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differences with exception for purchase-ability, 
open-ability, and dispose-ability. The ASM spe-
cifically showed that many features such as trans-
parency, handling, reclosing, and information and 
instruction were associated with negative differ-
ence percentages. Improving features with such 
negative relationships is expected to help recover-
ing the related affordances. This indicates a need 
for package redesign to ensure the existence of the 
required positive relationships. 

An ASM was built for Package 2 to determine 
the effect on the percentage difference scores of 
having a package with different characteristics. The 
results showed that Package 2 satisfied most of the 
affordance properties and, as shown in Figure 4, 
achieved positive scores for all affordances. Since 

it has good transparency, handling, after usage, 
and reclosing features, as well as information, this 
package supports the affordance properties with the 
required features, making this package differ from 
Package 1. The overall percentage differences of 
the two packages were also calculated, with results 
showing the superiority of Package 2, with a score of 
83%, compared to the 10% score of Package 1.

After performing each of the tasks, the users 
were asked to respond to a statement about the ease 
of interaction with the package. In general, the state-
ment was in the form of “It was easy for me to know 
and understand how to (Task) the product/package. 
A seven-point Likert scale was utilized to express 
the level of agreement with the provided statements, 
with 1 being strongly disagree and 7 strongly agree.

Figure 4. Results of the ASM

Figure 5. Results of the evaluation of the packages under study. N=37, except 
for the overall measure =36. (   P-value < 0.05)
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A paired t-test was used to examine the signifi-
cance of the differences between the scores of the 
two packages, and the results showed that the scores 
of Package 2 were significantly higher than that 
of Package 1 with respect to the tasks of opening, 
reopening/reclosing, handling, unpacking, and 
disposal. Participants were also asked to respond to 
a statement about the overall design of the package. 
Package 2 achieved a significantly higher number of 
Likert scale points, as shown in Figure 5, a superior 
result explained by Package 2 being perceived as 
more informative than Package 1.

Limitations

Although the case study was a simulation study 
in which participants did not perform the whole 
range of tasks of purchasing, unpacking, storing, and 
disposing, this was not found to significantly affect 
the results since the focus was on the affordances 
and the information provided by the packages and 
not ability to perform the actual tasks. Affordance 
features of any particular property were assumed 
to have the same importance to that property and 
a simple scale was used to evaluate relationships. 
This seemed reasonable because the framework 
was meant to be attention-directing tool.

DISCUSSION

This paper proposed a design framework based 
on the fact that affordances are dependent on design 
features. The framework was developed to help 
designers apply modifications during the design stage, 
with subsequent consideration of the potential effects 
of such modifications on packaging affordances. The 
framework was demonstrated using a Flour product 
in a case study. Two Flour packages were appraised 
with respect to the ability of their features to support 
the required affordance properties. The framework 
facilitated the identification of packaging features 
needing modification to improve affordances. 

The results showed the superiority of Package 
2 over Package 1 because it satisfied most of the 
required affordance properties through the flour 
product life cycle. In general, Package 2 out-
performed Package 1 because of its transpar-
ency, rigidity, handling, reclosing, and reusability 
features, and its superior instructions. The usabil-
ity testing study, wherein Package 2 obtained more 
Likert scale points than Package 1 with respect to 
different tasks, supported the framework’s results. 
Overall, Package 2 was perceived to be significantly 
better than Package 1. 

The ASM showed that more relationships than 
those only resulting from verbal features were spec-
ified between affordance properties and physical 
packaging features, indicating the potential impact 
of physical features on packaging affordances 
for this particular product. The features associ-
ated with the largest number of affordance proper-
ties were information and instructions, size, trans-
parency, rigidity, shape, material, handling, and 
opening features. These features should be con-
sidered critical to the packaging design process 
of the Flour product because of their significant 
impact on many affordance properties. More efforts 
should be directed toward ensuring the suitability 
of such features at the design stage. The lack of such 
features will have significant negative impact on the 
affordances provided by the package, while features 
with no significant impact on affordance properties 
can be considered noncritical with respect to the 
affordances provided by the package.

The ASM visualizes the relationships between 
the required affordance properties and packag-
ing features and it can locate problems of packag-
ing design that lead to low affordance scores. For 
example, Package 1 has a low open-ability score and 
this could be explained by the low percentage of dif-
ference recorded for the properties related to ability 
to understand how to open the package without 
instructions, i.e., “Intuitiveness”, and those related 
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to finding and comprehending the opening instruc-
tions, i.e., “Responsiveness and Clear information”. 
Features related to these properties with negative 
relationships should also be reviewed. For example, 
Package 1 lacks a handling feature and opening 
instructions and information, resulting in negative 
relationships. Providing these features would 
improve the percentage difference of the associated 
properties as well as the open-ability score. 

CONCLUSION

This paper describes construction of a design 
framework based on a user packaging interaction 
model. The framework was developed to allow 
affordances-driven design that takes into account 
requirements for affordance properties. A food-
packaging design case study was introduced to 
illustrate the functionality of the framework. Two 
packages were presented to show how packages 
with different features will produce different affor-
dance scores. According to the framework, Package 
2 has higher affordance scores than Package 1, and 
this rating was supported by the higher Likert scale 
responses obtained from the participants in the 
usability study. Package 2 supported the required 
affordance properties, and it was perceived to be 
more informative than Package 1; it provided the 
users with information required to perform the 
tasks considered in the study.

Applying this framework will help a designer 
understand relationships between packaging features 
and affordances and receive early feedback about a 
design. Expressing the affordances in terms of affor-
dance properties facilitated associations between 
affordances and features, helping in building the 
connections between affordance features and prop-
erties at early stages of a packaging design. 

ASM utilization has the advantage of sup-
porting the visualization of relationships between 
user requirements for affordances and packaging 

features, and it can also be used to appraise packag-
ing designs with respect to their ability to support 
required affordance properties through packaging 
features. Application of the framework provides 
insights into possible roadmaps for improvement 
guided by affordance scores and the links between 
affordances and packaging features.

The framework is an attention-directing tool 
for locating problems that should be fixed. It can 
be used to create alternative packaging designs 
through understanding of affordance properties 
and their associated features. It focuses on affor-
dances, embracing the different types of information 
provided by a package. Given the importance of pro-
viding a user-friendly package, the physical capabili-
ties of users should also be integrated into the frame-
work to ensure that users understand how to deal 
with their packages, and are capable of perform-
ing the required physical actions. The framework is 
suitable for use by packaging designers in designing 
various product packages, e.g., for medications. The 
cost of packaging was not considered in this frame-
work, and in future work packaging cost could be 
introduced as an additional metric for evaluating 
packaging designs. More consideration should also 
be directed toward understanding the effect on other 
properties of supporting a particular property. 
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