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Abstract  

The following study analyses the effects of Auto-Suggest as implemented on 
mobile Websites on user’s search in m-commerce-shops. A benchmark 
showed that many design guidelines regarding the implementation of Auto-
Suggest have been fulfilled. For usability tests, different designs of Auto-
Suggest have been systematically selected. The results showed that the Auto-
Suggest function guarantees a faster interaction with the website for most of 
the tasks on average. For tasks which require more time, the additional inter-
action time is around 10% and, surprisingly, does not result from more inter-
action steps. Many qualitative findings explain how interacting with Auto-
Suggest can be troublesome for users.  
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1 Motivation and background 

The mobile Web and the constantly rising number of smartphones for all age 
groups change the behaviour of many users regarding communication, in-
formation enquiry and consumer spending. In order to be successful, sites 
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need to engage in continuously improving the user experience and supporting 
search in eCommerce. Auto-Suggest and Auto-Complete are, among others, 
important value added functions for simplifying the query construction pro-
cess for users. However, these additional functions also require more know-
ledge for the user and interaction steps which were previously unnecessary. 
Our study intends to identify optimal design solutions for Auto-Suggest and 
to measure their effect on the usability.  

Few studies have been conducted so far from a usability point of view. 
Our research design follows the steps listed below. The state of the art analy-
sis revealed several guidelines for the implementation of Auto-Suggest on 
mobile m-commerce websites. Altogether, 17 guidelines have been sugges-
ted and empirically justified in advance. Dellinger (2013) showed usability-
problems with the implementation of Auto-Suggest on mobile websites. A 
benchmark for 23 websites showed that many of these guidelines are already 
widespread but not all of them are realized by all sites. We identified three 
diverse implementations of Auto-Suggest and conducted usability tests to 
find out how they affect the usability for users.  

 
 
 

2 State of the art 

Published research on Auto-Suggest and AutoCompletion is still limited. 
Most papers deal with the Information Retrieval aspects and the effective 
implementation of these functions. Jiang et al. (2014) showed that the context 
as observed in previous queries can support the algorithm in finding better 
suggestions. Li et al. (2014) analyzed a log from a commercial search engine 
and observed that suggestions low on the list received very few clicks.  

Several authors have presented guidelines for designing Auto-Suggest 
(Quirmbach 2012, Lewandowski & Quirmbach 2013, Wilson 2011). In an 
overview study, Dellinger (2013) collected these and other guidelines for 
Auto-Suggest from a usability perspective and empirically validated them in 
a preliminary qualitative user test. On the basis of both positive and negative 
findings, he revealed guidelines for Auto-Suggest on mobile websites. The 
tests used 12 websites with 15 test persons, but the test persons had not to 
perform tasks on each of the websites.  
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The following table lists the guidelines for the implementation of Auto-
Suggest on mobile websites (cf. Dellinger 2014). 

Table 1: List of Auto-Suggest guidelines 

#1 Auto-Suggest should not have a title. 

#2 All relevant suggestions must be displayed. 

#3 Suggestions which are not clearly related to the search term should be 
avoided. 

#4 The fewer suggestions are shown, the less effort for the user (cognitive 
and scrolling), but several suggestions may be positive if there are similar 
products. 

#5 Font size and clickable areas should be designed large enough so that 
users can read and accurately select them at any time. 

#6 A match between query and Auto-Suggest is important – the suggestions 
should contain the search term. 

#7 The suggestion corresponding best to the search term should be displayed 
first. 

#8 Suggestions which correspond to the search term should be shown on top 
of a list of suggestions. 

#9 At least a part of a list of automatic suggestions should be displayed at 
the visible area of the touchscreen. 

#10 If a list is partly hidden by a delivered keyboard, this has to be conveyed 
to the user. 

#11 It can be helpful to show the number of expected results for similar re-
sults (e.g. in brackets on the right of the suggestion). 

#12 It is helpful for the user to mark the category to which the suggestion is 
related. 

#13 The wording of the suggestion should speak for itself – there must not be 
any additional description. 

#14 Symbols, flags or the like should be used only if they give further value. 

#15 The possibility of deleting the whole search term with only one click is 
helpful for some users (icon “x” on the right of the input box). 

#16 Geolocation can be placed on top of the list of suggestions if this has fur-
ther value regarding the results. 

#17 The optional function of adding a suggestion to the search term without 
directly starting the search makes it possible for the user to search in de-
tail and typing less. 
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Little is known from published research about the quantitative aspects  
of usability for Auto-Suggest. We intended to measure how much time and 
typing amount could be reduced by Auto-Suggest. How many queries are 
needed with and without the use of Auto-Suggest to complete the tasks?  

 
 
 

3 Methodology 

Our study examined these guidelines by using quantitative methods. Usabi-
lity-tests are most suitable for this kind of elicitation of data. Apart from 
video recording, the thinking aloud method is used. The test persons are 
asked to express their consideration and thoughts during their working on the 
tasks. Before and after the test as well as after each task, the test persons are 
interviewed concerning their individual usage of smartphones and the Inter-
net and about the variations of Auto-Suggest occurring during the test. For 
these interviews, a questionnaire has been designed. As Auto-Suggest is a 
very small and special part of the system, no standardized questionnaire can 
be applied. 
 

3.1 Analysis of the context of use of Auto-Suggest 

The analysis of the context of use is important to determine properties of the 
test persons and test environment. First, it is to say that mobile users use 
websites in another context as desktop-users. There is no single mobile con-
text, but several types in which users interact (Maurice, 2012: 7). Further-
more, the mobile context can be everywhere; most of the interactions within 
the mobile context are situated in a very dynamic and unpredictable envi-
ronment (Hinman, 2012: 41). 

In a study conducted by Google, three types of mobile users are named 
(Google, b): The group of users called Repetitive now comprises users who 
carry out repetitive actions by searching for the same information again and 
again (e.g. the weather, updates of status in social networks). The second 
group, Bored now, consists of users who have some time available and want 
to use it e.g. to get through waiting at the bus stop or at the café (Maurice, 
2012: 7). Users of the third group Urgent now however want to carry out 
their tasks as soon as possible with their mobile device. These tasks are often 
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associated with the situation in which they are. Online-shop-users likely cor-
respond most with the user type Bored now – users who have some time to 
rummage or search in mobile online-shops – may it be at home or on the 
way. The analysis of the context is important with regard to the drawing up 
of the scenarios used in the usability tests as they should be embedded in 
typical, everyday situations for the users. 

 

3.2 Benchmark and selection of the web sites for the study 

A list of 42 m-commerce-websites which has been drawn up within a study 
by Furtner and Pölderl (2013) for the investigation of navigational elements 
on m-commerce-websites was the basis for selecting the websites. In the pre-
liminary study by Furtner and Pölderl, those online-shops were chosen of a 
list of the largest German online-shops 2012 Internet World Business which 
had implemented a mobile website and showed the characteristics of an 
online-shop. In a benchmark, these websites were examined for the fulfil-
ment of the guidelines for Auto-Suggest. #4 and #16 were left out of  
account as they could not be examined as “fulfilled” or “not fulfilled”. #2 
was sampled. #5 was fulfilled even when the size of clickable buttons fell 
below the recommended size of at least 1 cm × 1 cm. Most of the buttons on 
the websites had a height of circa 0.5 cm, #5 was not fulfilled when the size 
of buttons was below this value or when the text was too large for the screen.  

The result of the benchmark was rather positive. On average, 9.7 out of 15 
guidelines were fulfilled on the websites. On the other hand, only 23 of 42 
online-shops had an Auto-Suggest function – this shows that many compa-
nies have a lot to catch up. Even though on some of the websites most of the 
guidelines were fulfilled, the Auto-Suggest function was not usable as the 
suggestions often were not clickable or lead nowhere. Another problem was 
that the suggestions were not clickable separately or imposed themselves on 
the user as he could use only the suggestions for the search (there was no 
button to search for his own queries). 

For this study, websites which showed the largest differences regarding 
the guidelines for Auto-Suggest were chosen as objects of investigation. 
Hence, ebay.de with 13 fulfilled guidelines and zooplus.de with 7 fulfilled 
guidelines were chosen. The test scenarios would be taken on two websites 
for a direct comparison, so that one additional website was chosen which 
should show largest differences to ebay.de regarding the number of fulfilled 
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guidelines but still should have diverse products like ebay.de. Weltbild.de 
was then chosen. 

 

3.3 Interview and test guideline 

A test guideline with tasks and questioning was designed to define the course 
of the individual tests so that it was the same for each of the tests. Five tasks 
were formulated in which the test person had to search for a product on two 
websites one after another. The Tasks were embedded in everyday situations. 
As the tasks concerning the free-text search were formulated very general, no 
background knowledge on the part of the test persons was needed. Also, the 
concrete aim of the usability-evaluation – namely the evaluation of the Auto-
Suggest-function – was hidden from the test persons until they had per-
formed all tasks. Two versions of the test guideline, which differ only in the 
order of the retrieved websites, were drawn up, so that the comparison could 
be made between the websites and not between the test persons, furthermore 
the learning effects of the test persons could be taken into consideration. In a 
pre-test the test persons were asked about their individual usage of smart-
phones, the mobile Internet and m-commerce. After the task, the test person 
was asked how difficult or easy the task was. Besides that, the test person 
could comment on the task. Having finished the last task, the test person was 
questioned on Auto-Suggest during the test and about their everyday usage of 
Auto-Suggest. 
 

3.4 Test persons and test environment 

If possible, the test persons should be real users so that they are as represen-
tative as possible for the group. In the context of this work, 20 test persons of 
different age groups were recruited. 13 of them were female and 7 of them 
were male. 16 test persons were aged under the age of 26 (Digital Natives) 
and 4 test persons belonged to the group aged between 26 and 49, so that 
they neither belonged to the Digital Natives nor to the Silver Surfers.  

The usability-tests took place at the test person’s house and took at the 
most 30 minutes. The equipment – a mobile usability-labor – consisted of a 
laptop, two cameras, a microphone and a smartphone. The test took place 
under realistic conditions. The screen of the smartphone and user input were 
taped by a camera which has been attached on the table. At the beginning of 
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the test session, the smartphone was placed in front of the user on the table, 
but he could also pick it up during the test. A smaller camera which had  
a microphone integrated taped the user’s expressions and comments. The 
usability suite MORAE was used during the test to record audio, video and 
display data. The tests were carried out on the Smartphone XPERIA P 
(Model LT22i), Android-version 4.1.2 (Jelly Bean) and Chrome. After each 
test session, cookies and cache of the smartphone were deleted to make sure 
that stored data would not influence the next test. 

 
 
 

4 Results and discussion 

As some experience in the use of smartphones and the mobile Internet was a 
precondition for the recruitment of test persons, all of them owned a smart-
phone and used it for online-activities. 80% of the test persons said they 
would use the mobile Internet several times a day, 15% said they would use 
it every day and 5% several times a week.  

Particularly younger test persons belonging to the group of Digital natives 
declared to use it for Social Media while the older people declared to use it 
for Messaging, general information and smaller enquiries. 45% of the test 
persons already had experience with m-Commerce. 

 

4.1 Post-test 

When the test persons were asked if they had seen Auto-Suggest already be-
fore the test, all of them declared to have known and used Auto-Suggest al-
ready before and would continue using it. Likewise, all of the test persons 
could remember at least one website with Auto-Suggest implemented. In that 
connection most frequently called were the websites by Amazon, Google, 
Ebay, Youtube, Zalando and Facebook.  

The test persons found the Auto-Suggest-function to be helpful on all of 
the used websites, as the suggestions appeared mostly after having typed 
only a few characters. The displaying of the category to which a product be-
longed was found to be helpful as well as the fact that the suggestions could 
give inspiration. Zooplus.de was estimated as being well-structured. On all 
used websites as negative was found that not all relevant or irrelevant sug-
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gestions were displayed. Some test persons had problems with the spreading 
of the products on ebay.de. In general, the test persons emphasized the pro-
fitability of Auto-Suggest to avoid spelling mistakes and reduce typing 
amount. Irrelevant suggestions were found to be very annoying. 

 

4.2 Quantitative results 

A first approach of measuring the saving of time by the use of Auto-Suggest 
was to measure the time users needed before and after the first use of Auto-
Suggest. The problem with this approach is that the users already knew Auto-
Suggest before the test and thus used it very different, not from a certain time 
on. Besides that, the level of difficulty differed from task to task so that it is 
not possible to compare them with regard to the time needed. For that reason, 
we compared for each task the average time needed by users who used Auto-
Suggest with the average time needed of users who did not use it.  

Whereas for two tasks, the users took slightly longer, the two first tasks 
took 20% respectively 45% less time. Auto-Suggest can save much time in 
cases when the list of suggestions contains good candidates and the user does 
not have to scroll a lot. We can interpret Auto-Suggest as an intermediate step 
to first retrieve the query term before starting the actual retrieval of documents. 
When this first step is successful, then the user can be highly effective by 
selecting a suggested candidate term and continue by saving much typing 
time.The cost for this efficiency is that the user has to learn a new function 
and interrupt or at least slow down his typing activity for judging the candi-
dates for completion. Instead of continuing to type the user needs to switch to 
a cognitive activity, read the candidates and switch to another activity. He 
needs to change from the typing mode to the clicking mode. Obviously, ma-
king a decision about the switching and carrying it out, takes cognitive effort 
and time. Only if the saved effort is larger than the additional effort, the 
value added function Auto-Suggest will lead to higher efficiency overall.  

Table 2: Task completion time 

Task Time needed using AS Time needed without AS 
1 38.24 sec 47.76 sec 
2 No suggestions 32.7 sec 
3 28.23 sec 52.15 sec 
4 34.19 sec 30.07 sec 
5 47.78 sec 46.15 sec 
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In contrast, if suggestions are not relevant, reading and judging them costs 
the user some time. She can be distracted or has to scroll a lot in the list of 
suggestions. If the user selects a misleading candidate or even makes a usage 
error while working with the Auto-Suggest, time will be lost. If the user swit-
ches cognitively to the clicking mode and takes away his fingers from the 
keyboard and cannot profit from the Auto-Suggest, even more time is lost.  

The reduction of typing effort is measured the same way as the saving of 
time, so by the average amount of typing. Each keystroke and click was 
counted as an action. In all tasks, the test persons saved keystrokes and clicks 
by the use of Auto-Suggest. Some of the test persons commented on this  
effect of Auto-Suggest already during the test sessions. 

Table 3: Key Strokes 

Task Amount of typing using AS Amount of typing without AS 

1 18 22.14 

2 No suggestions 17.48 

3 11.62 21.9 

4 11.85 15.07 

5 14.44 19.73 
 

Interestingly and contrary to the first finding, the users did not need more 
key strokes even for tasks which required more time with Auto-Suggest.  

For all tasks and on all sites, the test persons needed one or two queries 
regardless of the use of Auto-Suggest. No differences were observed between 
the use of Auto-Suggest and manual query input. 

Table 4: Number of Queries 

Task Using AS Without using AS 

1 1.17 1.15 

2 No suggestions 1.03 

3 1.05 1.29 

4 1.19 1.2 

5 1.22 1.18 
 

In the following, selected qualitative observations are given. They give 
hints on the design problems of Auto-Suggest but do not fully explain the 
quantitative outcomes. Further results can be found in Furtner (2014). 
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4.3 Overcoming uncertainty 

The tests showed that Auto-Suggest can help overcoming uncertainty and 
avoid spelling mistakes. In one of the tasks given to the users, there was a 
spelling mistake in the product the user had to search for. Most of the users 
who chose a suggestion did not even notice the spelling mistake as they were 
given the right product in the list of suggestions. 
 

4.4 Auto-Suggest can introduce new ideas 

During the search for the products, some test persons got inspired by Auto-
Suggest and were given new ideas. The search term which is entered by the 
user can also be expanded by the suggestions. 
 

4.5 Implementation of Auto-Suggest 

The test persons had different explanations on the implementation of Auto-
Suggest. One of the most frequently uttered explanations was that the sug-
gestions are based on the most frequently bought or searched products. 

 

4.6 Acceptance and use of Auto-Suggest 

Except from one test person, all of them used Auto-Suggest during the test 
sessions at least once. 7 of them chose the first suggestion immediately 
(without looking at the other suggestions), 12 test persons looked at the list 
before choosing an entry. All of the test persons knew and had used Auto-
Suggest already before the test.  
 

4.7 Completeness of suggestions 

30% of the test persons thought that they would leave a website without 
Auto-Suggest. 70% of them said that they would continue searching on the 
website even when there would be no Auto-Suggest. During the tests, the  
users showed a completely different behaviour: 90% of the test persons hesi-
tated typing when there was no Auto-Suggest which shows that Auto-
Suggest is present in the user’s mind and also expected. Therefore, when 
there is no Auto-Suggest or when the list of suggestions is incomplete or con-
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tains irrelevant suggestions, this can lead to uncertainty, loss of time and 
higher amount of typing.  
 

4.8 Number of displayed suggestions 

#4 (of the guidelines from table 1) can be verified as it is a fact that the more 
suggestions are displayed, the more interaction this means for the user. Du-
ring the test sessions, one of the test persons even adapted the search term to 
get fewer suggestions. The completeness of the suggestions (#2 and #3) must 
be taken into consideration. 
 

4.9 Matching of search term and suggestion 

The test results showed that it can lead to usability-problems and uncertainty 
of the user if the search term does not match the suggestion.  
 

4.10  Order of suggestions 

The order of the suggestions in a list is of importance. If irrelevant sugges-
tions appear at the top of the list, this and the fact that users rarely scroll the 
list of suggestions can lead to a heavy usability-problem: 90% of the test per-
sons would leave the website in this instance. #7 and #8 thus can be verified. 
 

4.11 Scrolling the list of suggestions 

Only 55% of the test persons scrolled at least once during the test sessions, 
which means that 45% may not have noticed suggestions which were hidden 
under the virtual keyboard. In connection with the order of suggestions and a 
mobile context, this can lead to usability-problems. On weltbild.de, scrolling 
was not possible as there were no suggestions hidden under the keyboard. 
Some test persons nevertheless tried to scroll the list because this fact was 
not clear for them. #9 and #10 (from table 1) can be verified. 
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4.12 Appearing and disappearing suggestions 

The appearing and disappearing of suggestions can lead to heavily usability-
problems when the users see the suggestions but miss the time to click on 
them and then have to type the whole search term because the suggestions 
have disappeared. 
 

4.13 Input box should be placed on the homepage 

Some of the test persons claimed it to be a negative aspect when the input 
box was not placed on the homepage. This led to additional effort. 

 
 
 

5 Conclusion and future plans 

The test results showed that Auto-Suggest supports the user on m-Com-
merce-websites as users know and use Auto-Suggest and many of the guide-
lines are already implemented. The results showed as well that a good im-
plementation of Auto-Suggest can mean a saving of time and typing for the 
user. Nevertheless, for some tasks, Auto-Suggest leads to a longer interaction 
time. Auto-Suggest can help to avoid uncertainty and spelling mistakes. Be-
yond that users can even get inspiration and new ideas from Auto-Suggest.  

Auto-Suggest is also a very recent function. A lot of change takes place 
during the optimization of mobile websites. Even during this study, some 
websites changed their function completely. Currently, eye-tracking experi-
ments are developed to find out exactly how users save or lose time when 
interacting with Auto-Suggest. 
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