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“The simpler the better”, you have probably heard this sentence many times. It is 
particularly true in technical writing. It has been proven that having more than seven chunks 
of information or using useless information in a technical document can affect users’ working 
memory as well as an unstructured document. However, there is little research on the nature 
of the link between working memory and technical writing.  

Our article examines the correlation between cognitive psychology and technical writing 
and more especially the importance of optimizing the user’s working memory when writing 
technical documents. To understand the impact of an altered procedure on the realization of 
a task, we conducted an experiment which consisted of a comparison between two drawing 
procedures: one which aimed at optimizing working memory and the other which aimed at 
altering it. Participants shared their drawings and told us the difficulties they faced for each of 
the procedures.  

Our research and the analysis of the conducted experiment allowed us to draw the 
conclusion that technical writers should always consider their user’s working memory to 
ensure that the instructions are easy to follow for every age and capacity range. The 
structure and content of documentations can help users to group information together and 
thus help improve their working memory while reading instructions. 
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Introduction 
In cognitive psychology, two main types of memory can be identified: Long-term 

memory that corresponds to the unlimited quantity of information that a person can retain for 
a long period of time, and working, or short-term memory that corresponds to the small 
quantity of information that a person can retain for a short period of time. Thus, the difference 
lies in the period of time the information is retained.  

Working memory is used when we need to process and hold information 
simultaneously. Therefore, people use their working memory to complete day-to-day 
activities and tasks as it is undeniably important for reasoning, comprehension, and learning. 
Having a conversation, or baking are two examples of activities involving working memory as 
they imply performing multiple tasks simultaneously. Indeed, they require retaining crucial 
information for a short period of time while focusing on something else. 

Following instructions to complete a task implies retaining information while 
performing actions at the same time. That is why technical documents must be as pragmatic 
as possible, to avoid overwhelming the user’s brain with too much information. It is what we 
call cognitive overload. 
Naturally, the aim of procedural documents is to complete a specific task. Thus, unlike 
narrative or descriptive texts, procedural documents need to be written with the idea to reach 
a specific goal in mind. Reading and understanding the document are a means to an end 
and therefore, come second. 

Thus, it is important to focus on the role of working memory in technical writing and 
understand if it is primordial to take this cognitive process into account when writing technical 
documents or if its role is not as important as other factors that could come into play. 
Therefore, our research aims at answering the question: To what extent is optimizing working 
memory important for the user’s comprehension?  

To answer this question we studied different subjects that could help us understand 
the way working memory works, its links with technical writing, and the way other external 
factors can impact the performance of a task such as the decay and capacity of memory or 
the environmental factors. Finally, we focused on the structure and content of technical 
documents and how they can optimize or alter the user’s working memory and therefore 
facilitate or prevent a good understanding of technical documents.  

In addition to studying these subjects, we conducted an experiment to understand the 
importance of optimizing working memory in technical writing. The experiment consisted of 
two different tests: The first test to optimize working memory, the other test to induce a 
cognitive overload. Each test has been shared with two different audiences. 

The analysis of the experiment’s results will help us understand more thoroughly the 
way users process information when performing a task and the impact of the document 
structure and content on working memory. It will, therefore, help us understand the 
importance of optimizing working memory in technical writing. 
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Methods 
To complete our research and understand to what extent optimizing working memory is 

important for the user’s comprehension, we conducted the following experiment. 

Principle 

The experiment includes two different procedures to draw geometrical shapes shared 
with two different audiences. Both procedures describe the steps to draw the same drawing 
(See Figure 1).  
 

 

Figure 1:  Expected drawing 

 
However, one of the procedures is written and designed to optimize working memory: 

we will call this procedure the optimized procedure (See Figure 3) for the rest of the article. 
The other procedure, which we will call the altered procedure (See Figure 2), is written and 
designed to create a cognitive overload and alter working memory. 
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Figure 2:  Altered procedure 

 

Figure 3:  Optimized procedure 

Creating the experiment 

Creating the two procedures was difficult because we needed to anticipate the 
behavior of the reader as well as possible. Indeed, as creators we had the experiment's goal 
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in mind unlike the participants who were not aware of its purpose. We did know the 
experiment and, unconsciously, we were not reading the procedures as users and it was 
thus hard to anticipate the reaction of someone who did not know the purpose of the 
experiment. 

To make sure we were on the right track, we asked two beta testers who were 
unaware of the purpose of the experiment, to complete one of the procedures each. This test 
allowed us to spot errors we missed and observe user reactions that we did not anticipate.  

For example, one of our beta testers noticed an incoherence between the color given 
in the procedure to draw the left side of the square, and the color used on the final drawing. 
Thus, we modified the color in the procedure.  
The other tester told us it was hard to color with a pen while we did not think about it. 
However, after thinking about this user reaction, we still decided to keep the verb "color" and 
to specify in the result part that if the coloring is different, it must not be considered as an 
error/difference. 

Differences between both procedures 

 

Figure 4:   Differences between both procedures 

Operation 

At the beginning of the experiment, users are asked to select a number: Either 28 or 
56, without any more indication. If the user selects the number 28, the optimized procedure is 
displayed while if the user selects the number 56, the altered procedure is displayed. Thus, 
the users do not know that there are two different procedures and the results are not biased. 

After choosing the procedure (without knowing it), users must time themselves while 
following the steps. When they finish the experiment, they must indicate the time it took for 
them to follow the procedure. This time indication is precious for the analysis of the results to 
compare the difference of time spent on the drawing between the optimized procedure and 
the altered one. 

They must also fill in a form explaining the obstacles and difficulties they 
encountered. This part is the most important for our research because it is the only way we 
can analyze the user experience and assess the importance of optimizing working memory in 
technical writing. 

When users have completed the procedure and filled in the form, they had an 
explanatory note, explaining the purpose of the experiment. 

Target public 

In order not to influence the results of the experiment, a target public was defined. 
Thus, this experiment was conducted on people from 18 to 56 + years old who never studied 
technical writing or worked in this field. We were concerned that relevant specialists would 
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spot the difficulties because of their knowledge, and not because they really encountered 
obstacles. 

Hypotheses 

When creating the experiment, we had hypotheses concerning the expected results: 
• The average time spent on the drawing should be superior for the altered procedure. 
• Participants who followed the optimized procedure should have a more consistent 

result when compared to participants who followed the altered procedure. 
• Users should have encountered less, or no difficulties for the optimized procedure 

when compared to the altered one. 
Overall, this experiment should prove that optimizing working memory in technical writing has 
a real beneficial impact on the user’s comprehension. The results’ analysis should prove or 
refute this hypothesis. 
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Results 
Our goal was to obtain at least 20 responses for each procedure to make a relevant 

comparison. We obtained 46 responses: 25 responses for the optimized experiment, and 21 
responses for the altered experiment. Our participants were between 18 years old and 56+ 
years old with a great majority of participants between 18 and 25 years old (54.3%).  

The optimized experiment was conducted at an average time of 3′36″ compared to 
5′03″ for the altered experiment which makes a difference of 1′27″. Participants following the 
altered procedure took much more time to conduct the experiment. Moreover, the maximum 
record for the altered procedure was of 13′48″, which is twice as much as for the optimized 
procedure. (See Figure 5) 

 

Figure 5:  Average time to complete the experiment 

 
Following the altered procedure seems to have been more challenging since 81%1 of 

the participants faced difficulties compared to only 48%2 for the optimized procedure. 
Moreover, 7 participants out of 12 who declared having trouble following the optimized 
procedure, and 7 out of 17 participants for the altered procedure, answered that the only 
difficulty they faced was “I had to reread some sentences” (See Figure 7). However, this 
problem cannot really be one because rereading sentences is part of the memorizing 
process. Indeed, according to N. Cowan3, “suppressing rehearsal affects performance”. If 
there is no time at stake, people tend to rehearse the action they must accomplish 
automatically. This automatic process helps improve our working memory as it allows our 
brain to group information and assimilate the action.  
Yet, 100% of the participants who followed the altered procedure answered that they had to 
reread some sentences. Considering this rehearsal process, we decided to analyze the 
number of participants who noted a difficulty other than having to reread some sentences. 
Participants faced more multiple difficulties in the altered procedure (58.8%) when compared 
to the optimized procedure (41.7%) (See Figures 6 and 7). 
 

 

1 17 participants out of 21 (See Figure 7) 

2 12 participants out of 25 (See Figure 7) 

3 Cowan N. (2008). What are the differences between long-term, short-term, and working 

memory? Progress in brain research, 169, 323–338. https://doi.org/10.1016/S0079-6123(07)00020-9 
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Figure 6:  Summary of the difficulties for each step 

Many external factors can cause errors and difficulties in performing both procedures 
such as distraction or fatigue which could not be analyzed and considered in the results of 
our experiment conducted remotely.  

 

 

Figure 7:  Summary of the responses 

 
After analyzing the difficulties, we decided to interpret the drawings some participants 

shared with us and the differences between their drawings (See Figure 8) and the expected 
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one (See Figure 1). All the participants could write down the difficulties they encountered. We 
noted that 84% of the participants who followed the optimized procedure obtained the same 
drawing as the one expected compared to only 42.9% for the altered procedure. The number 
of errors is thus three time higher with the altered procedure.  
Each step was analyzed one by one to see which errors were the most recurrent and to 
understand if the mistakes recorded with the altered procedure corresponded to the steps 
which voluntarily altered the working memory of our participants. 
For the altered procedure, there were 6 steps out of 10 with recorded errors while there were 
only 4 steps out of 10 for the optimized procedure. Moreover, the number of errors for each 
step is superior for the altered procedure. There is only one participant for each of the errors 
committed with the optimized procedure which indicates that these errors may be due to 
external factors (See Figure 9).  
Here are the errors we observed for the altered procedure: 

1. Step 3 and 4: Inversion of diagonals or two dotted diagonals 
The sentences contain three adjectives in a row which are not mandatory. In addition, 
there is a lack of consistency between the two steps although they are similar, which 
prevents our participants from grouping related information together and thus alters 
their working memory. 

2. Steps 6 to 9 conducted in the circle instead of in the square 
In step 5, the participants had to circle the intersection of both diagonals (“draw a 
circle in the black color”). The use of the word “draw” instead of the verb “circle” may 
have misled the participants who thought of the geometrical circle. In the optimized 
procedure, there were no errors for this step because participants were asked to 
“circle the intersection”. In fact, two of our participants who followed the altered 
procedure conducted the steps 6 to 9 in the circle instead of in the square. (See 
Figure 8)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8:  Shared drawings with steps conducted in the circle instead of in the square 

 
3. Step 6: Use of wrong colors or coloring of the wrong triangle 

Step 6 has caused problems for 6 participants: 3 used the wrong color and 3 colored 
the wrong triangle. Errors linked to the color are possibly due to the fact that 
participants were asked to look at a previous step to find the color to use (“using the 
same color as the one used for the left line”). This regression provokes a rupture in 
the participants’ working memory as explained by N. Cowan. Participants must retain 
the action to accomplish while looking for the information upper in the instructions at 
the same time.  
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4. Step 8: Incorrect position of red and green crosses 
We had a lot of difficulties understanding why 4 participants made this mistake in the 
altered procedure while only 1 participant made this error in the optimized procedure. 
Analyzing more closely the participants' answers to the question “Which difficulties 
did you encounter?”, we realized that 2 participants who made the mistake answered, 
“I received too much information at the same time”. Step 8 is the penultimate step of 
the experiment, we thus deduced that the cognitive overload or excess of information 
and the impossibility to cut out the steps because they are not numbered, may have 
caused this error. 

 

Figure 9:  Summary of the reported errors for each step and each procedure 

 

We have noticed that 3 participants answered “no” to the question “Did you have 
difficulties?” but made errors in their drawings. These participants thus have blindly trusted 
the procedure without realizing their errors. What is interesting with this observation is that 
when we followed technical writing courses, we were told that the way we structure and write 
our documentation may have negative impacts on our users. For example, we learnt that 
using negations can cause our users to do exactly the opposite of what we want them to 
accomplish. This can cause frustration or worse, injury and thus have serious legal 
consequences for our company if the users had to use dangerous products.  
 In conclusion, the results of our experiment have exceeded our expectations. We did 
not expect to observe so many differences between both procedures with only 46 responses. 
Moreover, we were able to link our literature research with our results and confirm that the 
structure and content of our experiment had a real impact on our participants’ working 
memory.  
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Discussion 

Technical writing and working memory 

Our understanding of working memory is relatively new and is still evolving. Scientists 
used to only talk about long-term memory and short-term memory. According to RC. 
Atkinson and RM. Shiffrin4, short-term memory is the faculty of the human mind to store a 
limited amount of information for a very short time.  
In 1960, E. K. Miller and other researchers introduced the term “working memory” and 
defined it as the short-term memory applied to cognitive tasks. 
According to G. Repovš and A. Baddeley5, working memory is a multi-component system 
composed of: 

• A central executive, which is the control system responsible for the manipulation of 
information within working memory and for controlling the 3 subsidiary storage 
systems 

o A phonological loop, dedicated to the storage of information in a phonological 
form 

o A visuospatial sketchpad, dedicated to the storage of visual and spatial 
information 

o An episodic buffer, which is a limited capacity store capable of multi-
dimensional coding 

 

Figure 10:  Working memory system 

 
Thus, working memory theories assume that complex reasoning and learning tasks 

require a mental workspace to hold and manipulate information, and that is why it is used 
when following steps from a procedure. Consequently, ignoring how working memory works 
can alter the writing of procedures.  

 

4 Atkinson RC., Shiffrin RM. (1968). Human memory: a proposed system and its control 
processes. In: Spence, KW.; Spence, JT., editors. The Psychology of Learning and Motivation: 
Advances in Research and Theory. Vol. Vol. 2. New York: Academic Press. p. 89-195. 

5 Repovš.G., Baddeley A. (2006). The multi-component model of working memory: Explorations 
in experimental cognitive psychology, Neuroscience, Volume 139, Issue 1, Pages 5-21, ISSN 0306-
4522, https://doi.org/10.1016/j.neuroscience.2005.12.061. 
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In the interest of the user, it is important as a technical writer to respect certain principles to 
optimize the user’s working memory when writing a procedure. Whether it concerns the 
structure or the content of the documentation, certain rules to optimize working memory 
(mentioned further in our article) can prevent misunderstandings and maximize the chances 
that the user obtains the expected result, even if the risk of error is never null. The results we 
obtained from our experiment proved that optimizing working memory when writing a 
procedure helps having less errors for the results and facilitates the user’s journey when 
following the procedure (See Figure 7): 

• 84% of the participants obtained the expected result for the optimized procedure 
against only 42.9% for the altered procedure 

• 52% of the participants declared having encountered no difficulties for the optimized 
procedure against 19% for the altered procedure 

Working memory decay and deficit 

Our working memory develops until young adulthood. However, some people, such 
as people diagnosed with AD(H)D6, suffer from a working memory deficit or lack of fluid 
intelligence7. It is characterized by inattentive, distractible behavior that is accompanied by 
failures to complete everyday activities that require focused or sustained attention8. 
Adults use working memory multiple times a day and a poor working memory can have an 
important impact on their adult life such as troubles following a conversation because they 
forget what has been said, having to reread paragraphs multiple times to process information 
and taking much more time than others to accomplish simple tasks.  
Working memory is a cognitive skill that is subject to the principle of neuroplasticity and thus 
can be improved in capacity and duration with exercises. However, working memory was 
much more solicited a few years ago than today. Indeed, older people used to retain phone 
numbers and made mental calculations more often in school than children nowadays. The 
use of new technologies prevents us from making our working memory work. 

Working memory plays an important role in the processing of instructions and 
information, regardless of age. But this process can be affected by aging9 as it has been 
seen with people suffering from Alzheimer’s disease. It is the involution of the capacity of 
working memory.  
Older people are not all used to working or following a procedure on a computer. They tend 
to have more vision problems than younger people. One of our 56 + year old participants 
who conducted the altered procedure in 7′47″ even wrote: “Reading from a screen is more 
difficult than on paper”. In addition to that, reading from a screen can be distracting for older 
people and cause a loss of attention, stress or fear of not doing things right which could 
explain why a majority of our older participants took more time to conduct the experiment. 
The more complex the instructions, the more difficult it is for old and young people with poor 

 

6 Attention Deficit (Hyperactivity) Disorder 

7 Ability to adapt our thinking to a new cognitive problem or situation.  

Aeschlimann. E. (2017, November 3). The relationship between working memory and intelligence in 
children, BOLD. URL: https://bold.expert/the-relationship-between-working-memory-and-intelligence-
in-
children/#:~:text=Working%20memory%2C%20in%20particular%2C%20is,better%20on%20an%20int
elligence%20task 

8 Holmes J., Gathercole S.E., Dunning D.L. (2010). Advances in Child Development and 
Behavior. Chapter 1 - Poor working memory: Impact and interventions. Volume 39. 1-43. 
https://doi.org/10.1016/B978-0-12-374748-8.00001-9. 

9 Ganier F. (2013). Comprendre la documentation technique. Presses Universitaires de France, « 
Le Travail humain », 152 pages. ISBN : 9782130617693. DOI: 10.3917/puf.ganie.2013.01. URL: 
https://www.cairn.info/comprendre-la-documentation-technique--9782130617693.html 

https://bold.expert/the-relationship-between-working-memory-and-intelligence-in-children/#:~:text=Working%20memory%2C%20in%20particular%2C%20is,better%20on%20an%20intelligence%20task
https://bold.expert/the-relationship-between-working-memory-and-intelligence-in-children/#:~:text=Working%20memory%2C%20in%20particular%2C%20is,better%20on%20an%20intelligence%20task
https://bold.expert/the-relationship-between-working-memory-and-intelligence-in-children/#:~:text=Working%20memory%2C%20in%20particular%2C%20is,better%20on%20an%20intelligence%20task
https://bold.expert/the-relationship-between-working-memory-and-intelligence-in-children/#:~:text=Working%20memory%2C%20in%20particular%2C%20is,better%20on%20an%20intelligence%20task
https://www.cairn.info/comprendre-la-documentation-technique--9782130617693.html
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working memory to process information and instructions. Technical writers thus must write in 
the simplest way for the instructions to be processed by people from different ages and 
capacities. 

Concentration and environment 

A person’s ability to activate working memory and retain the information read in a 
procedure also depends on the environment in which the procedure is read. Indeed, reading 
and learning something is also related to the notion of attention which is the action of 
selectively focusing on certain aspects of our environment and ignoring others. When 
someone performs a task that requires attention, they would focus on the instructions rather 
than on the environment.  

According to G. Hart10, cognitive psychologist G. Miller has shown, based on his 
experiments on working memory, that the average person can simultaneously retain about 
seven pieces of information using working memory. However, this number of retained items 
can increase or decrease depending on external factors that are distraction or tiredness. 
Thus, our environment and the way we feel have an impact on our working memory.  

Since working memory is used to store information relevant to performing a task, 
distraction easily affects it. According to N. Cowan11 who quotes Barouillet et al.12, the more 
distracted a person’s attention is by their environment or other external elements, the less 
information that person is able to remember are retained. For instance, some written 
documentation published online may contain animated images also known as GIFs. These 
GIFs, whose purpose is to show the user how to perform an action, can easily distract the 
user’s attention. Animated images can stop the working memory process of the user who 
reads instructions and tries to ingest and retain the different pieces of information.  

It is also known that working memory can be affected by mental fatigue. According to 
M. Malik13, fatigue leads to a less efficient performance of working memory. 

Assessing the impact of external factors such as our environment or our state of 
fatigue was difficult for our experiment since it was conducted remotely. We were not able to 
evaluate the environment in which the participants were reading the procedure and 
performing the task, nor the participants’ state of fatigue. 
  However, if we examine the results of our experiment, we can notice that some 

participants pointed out the fact that they had to read the same step of the procedure several 
times to better remember the action to be performed. This means that they had to 
concentrate more to make the best of their working memory and retain the relevant pieces of 
information at that point of the procedure.  
  It seems that environmental factors affect working memory performance. Thus, 

depending on these external factors, a person’s working memory may be impaired and lead 
to a poor understating of a procedure, and thus, poor performances. 

The content of technical documents 

One of the main characteristics a technical writer must pay attention to is the quantity 
of information shared in the document and the way sentences are written, as they play a 
huge role in the way information is processed in the user’s brain. Indeed, the technical writer 
needs to favor active voice over passive voice when writing steps. That way, the user directly 

 

10 Hart G. (2014). The Mythical, Magical Number 7 in Technical Writing. Intercom:38-39. 

11 Cowan N. (2008). What are the differences between long-term, short-term, and working memory? 
Progress in brain research, 169, 323–338. https://doi.org/10.1016/S0079-6123(07)00020-9 

12 Barrouillet P., Bernardin S., Camos V. (2004). Time constraints and resource sharing in adults’ 
working memory spans. J. Exp. Psychol.: Gen. 2004;133:83–100. 

13 Manoj M. (2018). EFFECT OF MENTAL FATIGUE ON MEMORY AND RETENTION:AN 
EXPERIMENTAL STUDY. 5. 620-626.   
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knows the subject of the verb and is directly involved in the instructions. They can, therefore, 
focus more easily on the action to undertake.  

Furthermore, the technical writer must share only necessary information and avoid 
unimportant details as it creates a cognitive overload. 

Our experiment allowed us to study the impact of active and passive voices on the 
users as well as the impact that too much information can have on the users’ brains. The 
altered procedure contained many passive sentences and a lot of unnecessary details. 
Participants took, on average, 1′27″ more to complete the test than the other participants. 
They also made more mistakes and shared receiving too much data.  

Thus, it can be said that the use of passive sentences as well as unnecessary details 
significantly lengthen the time the user takes to process information and can even lead to 
misunderstandings. 
 The procedure’s referential continuity14 is also an important aspect to consider. This principle 
is based on the repetition of elements from one step to another. By doing so, the technical 
writer facilitates the way the user’s working memory processes the instructions. Although 
based on different potential obstacles that could negatively impact the user’s working 
memory, our experiment heavily focused on the referential continuity of the document.  

In the optimized experiment, we chronologically listed the different steps and added 
an element from the previous step every time we wrote a new one. That way, we avoided 
cognitive overload. Indeed, in the altered procedure, 48% of the participants encountered 
difficulties. They mostly had trouble finding and retaining information and 41.2% of the 
participants also mentioned having to read the steps multiple times (See Figure 7). This 
difficulty can, however, be considered a false issue as it can be defined as a rehearsing 
phenomenon15. 

Thus, the way the steps are written has a huge impact on the user’s experience and 
the result of the procedure.  
 Finally, information processing can be facilitated or disrupted depending on how the 
content is organized and constructed. Users usually tend to read instructions in an F-shaped 
pattern, which means that they mainly focus on information located at the document’s top 
and left side16. That is why it is particularly important to use headings and start them with the 
words that carry the most important information. That way, the user directly knows the goal of 
the instructions and does not have to concentrate their cognitive abilities on understanding 
the document. 

The structure of technical documents 

While the content of a procedure plays an essential role in the performance of the user’s 
working memory, the way it is structured is also fundamental. For instance, how information 
is organized, or the use of color icons can influence working memory. 

Colors have a significant impact on working memory. Indeed, it has been proven by C. 
Freitas and V. Macaluso17 that color pictures were more efficient in terms of working memory. 
In our experiment, we decided to ask the participants to draw a Figure using four different 
colors. We chose to use colors to help them dissociate each step and process better what 
they were supposed to do.  

 

14 Ehrlich K., Johnson-Laird P. N. (1982). Spatial descriptions and referential continuity. Journal of 
Verbal Learning & Verbal Behavior, 21(3), 296–306. https://doi.org/10.1016/S0022-5371(82)90626-0 

15 Cowan N. (2008). What are the differences between long-term, short-term, and working 
memory? Progress in brain research, 169, 323–338. https://doi.org/10.1016/S0079-6123(07)00020-9 

16 Pernice K. (2017). F-Shaped Pattern of Reading on the Web: Misunderstood, But Still Relevant 
(Even on Mobile), https://www.nngroup.com/articles/f-shaped-pattern-reading-web-content/ 

17 Freitas C., Macaluso V. (2019) The Use of Colors in Technical Writing: How to Take Advantage 
of It. 
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The way information is organized in a procedure is also fundamental for working 
memory to function properly. Indeed, according to G. Hart18, interruptions in a sentence can 
affect the user’s working memory and stop the information process. G. Hart explains that 
cognitive psychologist G. Miller has shown that people typically retain seven chunks of 
information per sentence using their working memory. Some word units do not have to be 
remembered and thus are not included in these seven pieces of information.  

On the one hand, G. Hart explains that placing “for example” at the beginning of a 
sentence has no impact on working memory because it contains no information that needs to 
be retained. On the other hand, writing something in parenthesis in the middle of a clause 
can interrupt the user’s reading and force them to retain the information in parenthesis, which 
affects their working memory. 

Similarly, further evidence that working memory is impacted by the way a procedure is 
written is demonstrated by N. Cowan19. Indeed, according to N. Cowan, putting important 
information at the end of a sentence causes the user’s working memory to be overflown with 
data. When participants in our experiment picked the altered procedure, they often failed to 
reproduce the correct drawing. Indeed, we placed important information at the end of some 
steps, or even in notes under a step. Because the instruction was divided into two distinct 
parts, most participants tended to read only the first part of the instruction. They did not 
realize that the second part was in the note: 

Figure 11:  Last step in the altered procedure 

Again, N. Cowan explains that the structure of a document must be consistent 
because something that is not written the same way as the rest of the document will be 
harder to retain. That is why several participants wrote the letter Z in another color than black 
or not in the center of the triangle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18 Hart G. (2014). The Mythical, Magical Number 7 in Technical Writing. Intercom:38-39. 

19 Cowan N. (2008). What are the differences between long-term, short-term, and working 
memory? Progress in brain research, 169, 323–338. https://doi.org/10.1016/S0079-6123(07)00020-9 
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Conclusion 

As we observed in our experiment results, participants who declared having received too 
much information and having trouble finding information obtained poor results and made 
more errors. Moreover, the numbering of the steps also had an impact on users’ results. We 
are aware that we were not able to study every aspect that could impact users’ working 
memory. However, our research and results have demonstrated that the content and 
structure of a procedure play an important role in optimizing users’ working memory.  

Thus, a successful user experience relies on procedures optimizing users’ working 
memory. It is important that technical writers consider this point while writing their procedures 
to minimize the risk of errors. It is still possible to write without optimizing working memory 
but writing in such can increase misunderstandings and lead to unexpected results. To avoid 
such obstacles, technical writers should follow the fundamental principles mentioned in the 
article in addition to the basic technical writing rules.  

Before starting our research, we hoped to find that the link between working memory 
and technical documentation was important. However, we did not expect that our research 
would show that optimizing working memory would have such an impact on the results of 
written procedures.  

As we only studied written procedures, it could be interesting to go further and analyze 
users’ working memory when conceiving digital and interactive content such as e-learning 
modules, tutorial videos, or interactive procedures. 
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Appendix 

Appendix 1: First page of the original experiment in French on Google Forms  
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Appendix 2: Translation of the page where participants can give general information about themselves 
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Appendix 3: Translation of the page where participants choose the number for the experiment  

 

Appendix 4: Translation of the page where the optimized experiment is displayed  
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Appendix 5: Translation of the pages where participants share their feedback on the experiment  
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