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Abstract
This study provides a thorough investigation of search within in-
stant messaging applications (IMA) used in workplace settings (e.g.,
Slack and MS Teams), investigating search intents, user behaviour,
points of friction, and missing functionalities. While IMAs are ex-
tensively used to accelerate communication between workers, user
search behaviour in IMAs is still poorly understood, and search
functionalities currently appear primitive and possibly lacking fea-
tures that support the specific nature of search in this context.

We designed a mix-methods analysis based on three core stud-
ies that help us unveil search within IMAs. First, we created an
in-depth diary study to capture user interactions when searching
in professional IMAs, involving 17 participants spanning diverse
geographies and yielding a total of 298 diary entries. The study
comprised a pre-study interview with participants, followed by a
structured diary form that captured essential metrics along with
qualitative insights. The diary study was followed by a post-study
interview focused on identifying and understanding failures, strug-
gles and missing functionality. Subsequently, the insights learnt
from the thematic coding of post-study interviews were utilized to
develop a large-scale survey involving 222 participants out of 400
recruited through the Prolific platform.

Our findings suggest that while users find search functionalities
within IMAs useful, there remains significant scope for improve-
ment. The study sheds light on common search intents driving
users to explore their message histories and the types of content
that fulfil these intents. We outline potential features and required
enhancements to improve searching within professional IMAs.
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1 INTRODUCTION
Instant Messaging Applications (IMAs)1 such as MS Teams and
Slack, have become ubiquitous in digital communication, especially
in professional/enterprise settings. Serving as complementary chan-
nels to traditional email, these platforms facilitate both one-to-one
and many-to-many communication mechanisms. Slack is projected
to reach 79 million active users by 2025, while MS Teams reported
300 million users in 2023 [36]. With the increasing volume of infor-
mation exchanged and archived on these platforms, the necessity
for effective search functionalities is evident. Despite advancements
in search technology in other domains, IMAs have been slower to
adapt, often retaining basic and unrefined search capabilities. Fur-
thermore, there is a limited understanding of how people search
on these platforms and whether it differs from other areas (such as
email or web search).

This study aims to thoroughly investigate how the search func-
tionality of professional IMAs can be enhanced. We seek to clar-
ify and understand three major dimensions that impact domain-
specific search engines: (1) search intents and their relation to
corresponding chat objects, (2) user and search behaviour, and (3)
user satisfaction, including issues, challenges, and potential im-
provements. Our specific research questions are:

RQ1:What are the primary search intents behind users’ searches
within chat conversations, and what types of information and
chat objects (messages, threads, documents) are they seeking?

RQ2:What strategies do users employ to navigate and search
through chat conversations, and how do they cope with unsuc-
cessful search attempts?

1We use ‘Chat Conversation Applications’ and ‘Instant Messaging Applications’
interchangeably.

https://doi.org/10.1145/3673791.3698417
https://doi.org/10.1145/3673791.3698417
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# of Paricipants Sampling Method Retained/Filtered Participants

Diary Study 25 Snowballing 17
Post Interview 10 Random Sampling 8
Large Scale Survey 400 Prolific 222

Table 1: Overview of sampling methods and participant con-
tinuation across study phases.

RQ3: How satisfied are users with the current search function-
ality of chat applications, including specific features that affect
satisfaction, common challenges encountered, and possible areas
for improvement?
To address these questions, we conducted a mix-method investi-

gation comprising a series of user studies including a 14-day diary
study, focused interviews, and a large-scale survey as showed in
Table1 . The diary study and focused interviews revealed the issues
and challenges faced by participants, as well as collected sugges-
tions for potential improvements. The large-scale survey enhanced
the accuracy of our findings, drawing on themes identified from
the interview content to validate their results. The study materials,
including the interview, diary, and large-scale survey questions, are
publicly available at https://github.com/ielab/ima-user-study.git.

Our results reveal various user behaviours related to search in
IMAs, indicating that users often struggle to search effectively. We
outline the different factors that impede users and, based on the
analysis of behaviours and challenges, propose a set of recommen-
dations for improving search within chat applications.

2 RELATEDWORK
Investigations like ours have taken place for search tasks in ap-
plications similar to IMAs. For instance, email search behaviour
and email ranking have been extensively characterized and stud-
ied [1, 8]; likewise for conversational search [2, 39, 43, 44], where
users iteratively and interactively retrieve information. However
searching in IMAs is currently understudied [34], and it is unclear
if findings from similar tasks apply to this task.

Our work specifically focuses on investigating IMAs within pro-
fessional and enterprise settings. IR systems are widely utilized
by professionals across various domains [33, 38]. These systems
serve two primary purposes: gathering evidence from unstructured
data, such as medical and legal documents, and retrieving archived
correspondence, e.g., within a corpus of organizational emails.

This section provides an account of research across two related
search tasks: (1) research focused on searching within conversa-
tional archives, such as email search, and (2) studies aimed at un-
derstanding professional searches.

Email is the most common communication method for both
individual and organizations [18], and search is a key capability to
enable access to information contained in large email archives [17].
Previous research has aimed to better understand user behaviour in
email search. Ai et al. [1] adopted amix-method approach to analyse
email search behaviour consisting of a large-scale log analysis and
a user survey. They found that the nature of email search is often
that of a known item retrieval task, characterised by short queries
and only a few search results considered. Our study, which also
uses a mixed-method approach, reveals a broader set of intents
underlying search in IMAs, with similarly short queries but much
more conversations browsing.

While in other domains like web search, there are highly effec-
tive ranking methods to order content by relevance, chronological

ordering is still the main ranking method offered by email search
functionalities. This ranking method has been reported to make
it difficult and frustrating to search older messages [8]. Carmel
et al. [8] challenged the prevalent chronological ranking approach,
discussing its major limitations and proposing alternative, more
effective ranking strategies based on relevancy and rich content
features. We note that currently chronological ordering is the key
ranking method offered in IMAs search functions. These lessons
from email search underpin the motivation for our comprehensive
user study to answer similar questions in IMAs search.

Professional search entails the need to locate unstructured infor-
mation for performing professional services; both descriptive and
behavioral definitions of professional search have been reported
and examined in the literature [22, 27, 28, 38, 41]. Professional
search often takes place within domain specific settings, e.g. in
legal and healthcare domains. Numerous studies have focused on
how search takes place in these domains. For example, Russell-Rose
et al. found that lawyers typically search legal storage systems
using keywords combined with logical operators to construct com-
plex boolean queries; while others have reported that also natural
language queries are nowadays used in this context [29, 30]. Similar
querying behaviour are found also across healthcare settings: for
example complex boolean queries are often used for systematic
review creation, while natural language queries are typically used
for searching through health records [21]. Similarly, studies have
reported that users in these contexts often struggle with selecting
appropriate search keywords and recall features associated with
the resources to be searched [42].

Chat applications have become repositories of enterprise and
professional knowledge. Searching through chat conversations how-
ever differs significantly from traditional professional search tasks.
The unique challenges include contextual complexity, as chat con-
versations involve dynamic and contextually rich interactions; unit
of retrieval, due to the fragmented and informal nature of chat
data; and temporal aspects, since chats are time-sensitive and the
relevance of information can change rapidly.

3 METHODOLOGY
To gain a comprehensive understanding of how users navigate
IMA conversations, we developed a methodology encompassing a
sequence of user studies: a diary study, focused interviews, and a
large-scale survey. Each study is designed to build upon the obser-
vations made in the previous, creating a cohesive and cumulative
research process, depicted in Figure 1. Ethics was granted by The
University of Queensland. A detailed explanation of each compo-
nent of our methodology is provided next.

3.1 Diary Study
Recall bias has been identified as a significant issue in in-lab based
methods for data collection such as interviews, surveys, and focus
groups [20]. To overcome this, methods of data collection have
been designed to capture authentic user-system interactions within
natural settings, minimizing observer bias and providing more
genuine insights into user behavior [4, 26]. These methods include
Diary Studies [4, 9, 16, 19, 25, 26, 35] and the Experience Sampling
Method (ESM) [13–15, 40]. Both methods use questionnaires or
pre-built surveys to gather data from participants, but there is a

https://github.com/ielab/ima-user-study.git
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Figure 1: Overview of our methodology, which comprises of
a diary study (1), a focused interviews study (2), and a large
scale survey (3).

notable difference in how and when data is captured. ESM relies on
notifications to prompt participants when data is to be collected,
whereas Diary Studies are more appropriate when participants need
to self-report events or entries in situ [32].

Due to these considerations, we have designed our user study
to rely primarily on the diary study method, where participants
record their diary entries whenever they search their chat conver-
sations. However, diary study methods have limitations. Notably,
participant engagement may wane over time, leading to inconsis-
tent or incomplete diary entries [4]. To address this challenge, we
designed a user-friendly, bespoke diary entry form aimed at cap-
turing essential data with minimal cognitive load. Over a 14-day
period, participants were prompted to respond to a series of suc-
cinct, multiple-choice questions following each chat search event.
Additionally, at the end of each day, they were asked to review
their professional messaging application’s search logs to extract
and document their search queries in the diary form. This struc-
tured approach was intended to reduce the daily cognitive burden
and sustain participant engagement throughout the study.

As depicted in Figure 1, our diary study unfolds in three dis-
tinct phases: a pre-study interview, the diary entry phase, and the
quantitative analysis of the diary entries.

3.1.1 Participant Recruitment. Our recruitment focused specifi-
cally on professional environments where chat applications serve
as primary communication tools alongside email. We limited our
choice to users of Slack and MS Teams, leveraging the in-built
search log features of these platforms to facilitate easy recording
of daily search queries. This approach not only enhanced data reli-
ability but also reduced the cognitive load for participants, thereby
maintaining their ongoing engagement. Our recruitment strategy
employed ’snowball sampling’ [31], where respondents were en-
couraged to share a self-recruitment linkwith colleagues whomight
be willing to participate, thus expanding our volunteer pool. We
recruited a total of 22 volunteers (14 male, 8 female) from a broad
geographical spectrum, including Australia, Egypt, New Zealand,
Qatar, Saudi Arabia, and the United Kingdom. Ages ranged from

25 to 55, and participants held educational qualifications from asso-
ciate degrees to postgraduate qualifications. Their professional roles
varied: engineers, academics, administrative officers, and data ana-
lysts/scientists. All participants were either native English speakers
or operated in English-speaking environments, eliminating the need
for translating our diary entry forms from English into other lan-
guages. The participants were informed that their participation was
entirely voluntary, and they could withdraw at any time without
any conditions. Five participants discontinued their participation,
leaving 17 who completed the 14-day diary study. We provided
compensation after the fnal post interview, or upon the end of the
diary study, in the form of an electronic voucher.

3.1.2 Pre-Study Interview . In the pre-study interview, we collected
demographic information and ensured that our participants had
adequate skills to meet their information needs generally. We asked
participants about their purpose in using chat applications (e.g.,
personal or work) and specifically inquired how often they revisit
their archived conversations using the search functionality of these
chat applications. This question helped us confirm that participants
would provide reliable information and evaluation of the search
functionality of the current chat application, as the study primarily
aims to measure user satisfaction. Finally, we clarified the nature of
our study by presenting a dry run example to ensure participants
fully understood their role.

3.1.3 Diary Entry Form. The diary entry form comprises questions
designed to delve into the intricacies of participants’ search ac-
tivities, strategies, outcomes, and satisfaction levels. It probes the
professional instant messaging applications used, search intent, pre-
cise queries employed, search methods adopted, the presentation of
search results, and satisfaction with both the search function and
the results obtained.

As the diary entry form is central to our data collection process,
it includes a carefully designed set of questions aimed at capturing
a comprehensive understanding of participants’ search activities.
These questions cover various aspects, such as the specific profes-
sional messaging applications used, search intent, exact queries
entered, search methods employed, and the format of search results.
Additionally, the form evaluates participants’ satisfaction with both
the search functionality and the results obtained. Specifically, we
asked participants to record answers to the following questions:

(1) Can you share the query text you typed in your chat applica-
tion Search Textbox? This question is Optional due to ethical
considerations.

(2) What was your search intent when issuing this query to
search your historical chat?

(3) What chat objects satisfied your search intents when you
used the search function?

(4) How did you search your previous chat conversations?
(5) How were the results displayed when you performed this

search?
(6) How satisfied were youwith the quality of the search results?

3.1.4 Quantitative Entries Analysis. The diary form, a key compo-
nent of our study, is primarily quantitative in nature. Consequently,
the analysis of entries will be conducted quantitatively to explore
IMA search intents and the content searched. A significant aspect
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of this analysis involves mining entries to discern relationships
between IMA content (e.g., threads, documents, etc.) and search
intents, aiming to understand their interconnections. Moreover, we
will assess user satisfaction, as participants are required to rate their
search experience following each diary entry. A total of 298 diary
entries were collected. Out of these, 162 entries included shared
queries that participants used to search in their IMAs. The remain-
ing entries did not share their queries with us, primarily due to
privacy concerns.

3.2 Post Interviews
Three primary interviewing approaches are widely utilized in re-
search: structured, semi-structured, and unstructured open-ended
interviews [6]. Structured interviews consist of a predetermined
list of questions that interviewees must answer in a specific order.
Unstructured interviews are ideal for eliciting in-depth, open-ended
responses that aim to gain a comprehensive understanding of the
interviewee’s perspective [3]. Given that our research aims to ex-
plore the search functionality of IMAs in terms of searchers’ behav-
iors and to enhance current functionalities, neither structured nor
unstructured interviews would fully serve our objectives. There-
fore, semi-structured interviews were deemed the most appropriate
method for this study, allowing for both prepared questions and the
flexibility for participants to expand on their responses, reflecting
on their diary entries—a key advantage of this approach.

3.2.1 Semi-Structured Interview. After closely reviewing our par-
ticipants’ diary entries, we contacted 10 participants who expressed
interest in further elaborating on their experiences by participat-
ing in our post-study semi-structured interviews. Due to schedul-
ing conflicts, however, two were unable to attend. Consequently,
we conducted interviews with eight participants. They were pro-
vided with semi-structured interview questions that related to their
recorded diary entries from the 14-day study period. Initially, par-
ticipants responded to these questions briefly, which was followed
by more focused interviews to gain deeper insights into their diary
entries and responses. The primary aim of these interviews was to
seek additional clarifications, identify challenges faced, and gather
suggestions for improvements. The following questions were sent
to our interview participants:

(1) Looking back at your entries, can you identify any recurring
challenges you faced during the search activities? If yes,
could you please describe them?

(2) Were there any instances where you were particularly satis-
fied or dissatisfied with the search results? Could you please
elaborate on those instances?

(3) Did your search behavior or strategy change over the course
of the diary study to improve your search results? If so, how
and why?

(4) Did you discover any new features or functionalities of your
chat application during this study that you were unaware of
before?

(5) Are there any features you wished the chat application had
to improve the search experience? You could look back at
the diary questions as well as your entries.

3.2.2 Qualitative Thematic Analysis. The objective of our research
is to develop a comprehensive understanding of the search process

Start

End

Yes

Chat multimedia 
search

Recurring challenges

Chat search behavior

Informed Consent

General Chat apps 
questions

Exclusion Criteria

No

No

Expected Useful 
Search Features

Chat search intents, 
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Used 
for 

communicating with 
colleagues at work along 
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Use chat 
history search 
functionality?

Formulating Survey Questions 
from Thematic Interview Coding

Figure 2: Flowchart detailing the survey structure.
within IMAs. To achieve this, we adopt an inductive qualitative anal-
ysis approach, specifically a thematic analysis [5], to identify and
integrate themes from participants’ narratives in focused interviews
into pre-existing categories derived from semi-structured interview
questions. These themes are reviewed and coded by the authors to
ensure accuracy and consistency in thematic interpretation.

Our study employs a qualitative methodological design for sev-
eral reasons. First, as the investigation of archived chat conversa-
tions is a relatively new area in Information Retrieval, our research
aims to explore this field by collecting and analyzing data that gener-
ates a theoretical explanation through an inductive approach. This
is in contrast to our deductive approach, which has been designed
to evaluate our diary entries. Second, Brinkmann’s characterization
of qualitative research interviews as capturing “the world from the
subjects’ point of view” [7, p.3] supports our research questions.
These questions seek to understand searchers’ behaviors and evalu-
ate the current search functionalities of IMAs, focusing particularly
on the "HOW" aspect of these processes.
3.3 Large-Scale Survey
3.3.1 Participants. We recruited survey participants through Pro-
lific2 and offered compensation for their participation. As our ques-
tionnaire was in English, we restricted our participants to those
from English-speaking countries. The main target group was IMA
users. More strictly we only included those users who use IMA
search functionality either daily or weekly at most. We explicitly
explained this criteria before participants commenced the survey.
For the sake of gathering accurate information, we implemented a
criteria in the survey so that if a participants reported to not using
IMA search functionalities daily or weekly, the survey would be ter-
minated automatically. In addition, we excluded those participants
who did not use IMA within professional work places.

3.3.2 SurveyQuestionnaire. Our survey was divided into two parts:
exclusion criteria and thematic coding-dependent questions as de-
picted in Figure 2. The exclusion criteria section aimed to filter
2https://www.prolific.com/
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Figure 3: Number of diary entries per participant.

out participants who did not use IMAs for work, did not utilize
the search functionality of IMAs, or used it infrequently. The the-
matic coding-based survey was designed to validate our primary
data collected from the diary study and the focused interview. The
survey, constructed using Qualtrics3, enabled us to analyze our
questionnaire results quantitatively.

4 RESULTS
4.1 Analysis
In theis section, we describe key basic information analysis derived
from our user studies.

Table 2 summarizes the demographic and search functionality
usage data, as well as response counts of our study participants. Par-
ticipants were aged between 18-24 and 55-64 (𝑀 = 35.9), and of the
17 participants, 41% (𝑛 = 7) identified as female, with the remaining
59% (𝑛 = 10) male. Our participants held a range of occupations,
including engineering, academia, information technology, and man-
agement. Noteworthy, more than a third of the participants have
completed a postgraduate degree, and the remaining are graduates.
Of our 298 valid diary entries, there was a mean of 17.1 entries
per participant. Given the prevalence of numerous chat apps, we
selected MS Teams and Slack as they have been popular in profes-
sional workplaces. In the pre-interview questionnaire, participants
were asked how frequently they search their archived chat conver-
sations. The majority of our participants reported having searched
for chat conversations on a daily basis (Table 2). This initial finding
underscores the importance of this work, highlighting its relevance
and justifying a detailed investigation. The pre-interview also col-
lected self-assessments of prior search knowledge, specifically their
ability to fulfill their information needs. On a scale from 1 (poor
ability) to 5 (excellent ability), the average rating was 4.12 as cal-
culated in Table 2, suggesting a high level of self-reported search
proficiency among participants.

After completing the diary study, which yielded 298 valid entries,
8 participants continued with the structured post-interview. The
post-interviewwas structured around three categories: (1) recurring
challenges, (2) search behaviors, and (3) suggested search features.
Subsequently, we coded the post-interview contents, leading to 13
themes, listed in Table 3. We then distributed our large-scale survey,
collecting data from 222 online participants.

4.2 RQ1 – Chat Search Intents and Objects
In this section, we introduce qualitative and quantitative analyses
to understand people’s intents in searching IMA.

3https://www.qualtrics.com/

Figure 4: The interaction between search intents and chat
objects as identified from the diary study data.

We quantitatively analyze the diary study entries by categorizing
them according to chat search intents. This analysis is aimed at
answering RQ1, which focuses on understandingwhy people search
chat conversations. Results are reported in Table 4. We found that
over a third (36%) of the diary entries were associated with the
goal of recollecting information from past conversations (D) – this
intent was reported by every respondent. Another popular entry
was to find resources shared in chat (E).

In terms of commonly searched chat objects, reported in Table 5,
approximately a third of the entries (34.01%) related to retrieving a
conversation thread (O1), while the retrieval of a single message
(O2) was the goal for approximately a fourth of the diary entries.

Figure 4 illustrates the interaction between search intents and
chat objects identified from the diary entries. Notably, the discrep-
ancy between Figure 4 and Tables 5, 4 was intentional since the
figure was designed to focus on the most prominent intents-to-
objects for clarity and readability, restricting the analysis to only
those search intents with more than 10 entries, while the tables
provide an exhaustive list, including additional intents/objects.

The strong interaction between the search for threads or individ-
ual messages and the goal of refreshing memory about a conversa-
tion is evident. This association is further validated by the results of
a ranked ANOVA on our large-scale survey data, which indicated
a statistically significant relationship between this intent and the
retrieval of single messages (p-value = 0.001, Cohen’s f = 0.34) and
threads (p-value = 0.01, Cohen’s f = 0.27). The moderate effect size
of these relationships implies practical significance in the context of
search behaviours. Nevertheless, the nuances of the relationship be-
tween chat objects and search intents warrant further exploration.
These quantitative findings are supported by qualitative insights
from one of our focused interview participants who emphasized
the value of retrieving entire conversations for complete context,
thus enhancing the understanding of user needs in IMA search
functionalities (Table 13, Theme: Conversation Retrieval, quote # 7 :
"I would love to retrieve the whole conversation, which gives me the
full context."). We note that current chat tools often do not provide
full conversations as the unit of retrieval in the search result page,
with access to the conversation occurring only as a second step
after clicking on an individual message.
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Alias Age Gender Occupation Country Chat App # of Diary Entries Search Functionality Usage Self-assessment of Search Skills Participated in Post-Interview?

P101 45-54 M Engineer AU MS Teams 20 Daily 4 X
P104 25-34 M Transportation Consultant US MS Teams 28 Daily 4 ✓
P105 25-34 M Logistic process assistant SA MS Teams 26 Multiple times per day 4 ✓
P107 45-54 M Mining Supervisor AU MS Teams 22 Daily 4 ✓
P109 25-34 M Project engineer AU MS Teams 9 Daily 5 X
P110 55-64 F Senior business analysis NZ MS Teams 25 Daily 4 ✓
P111 25-34 M Procurement process specialist SA MS Teams 6 Daily 4 X
P114 25-34 M Researcher AU Slack 14 Multiple times per day 4 X
P115 35-44 M Senior officer AU MS Teams 26 Multiple times per day 5 X
P118 35-44 M Principle engineer Egypt MS Teams 24 A few times a week 4 X
P119 35-44 F Data analyst AU MS Teams 10 Multiple times per day 4 ✓
P121 25-34 M Lecturer UK Slack 20 A few times a month 5 ✓
P122 35-44 F Senior project manager Egypt Slack 8 Daily 4 X
P123 18-24 F Research assistant Qatar Slack 20 Daily 4 ✓
P124 35-44 F Accessible communication advisor AU MS Teams 15 Multiple times per day 3 ✓
P125 45-54 F Researcher AU MS Teams 3 A few times a month 4 X
P126 25-34 F Researcher AU Slack 19 A few times a month 4 X

Average 35.9 17.1 4.2 Total 8

Table 2: Demographic information of diary study participants.

Category Theme # of qoutes
Recurring Challenges Manual Browsing(Scrolling up and down) as

a Fallback/Long queries
2

Keyword-Based Search Limitations 6
Precision-based Search Limitation 2
Content-Type Specific Search Challenges 2
Order and Organization of Search Results 2

Search behaviours Rigid Search Behaviour 3
Persistent and Adaptive Query Refinement 5

Suggested Search Features Semantic Search 1
Labelling Messages/Conversations 1
Advanced Search 3
Search with Regular Expressions 1
Multimodal Search
Conversation Retrieval 1

Table 3: Themes emerging from the focused interviews as-
sociated with challenges, search behaviours, and suggested
search features.

Search Intent % of Diary Entries # of Participants
A Assigned tasks to members 8.75 11
B Find entities (e.g., People, Brands, Places, Movies) 16.11 14
C Question-answering 3.70 5
D Refresh memory about what was said/discussed 36.24 17
E Resources 28.28 15
F Work / Social announcements 7.1 10

Table 4: Search intents and their prevalence in diary entries.
Chat Object % of Diary Entries # of Participants

O1 Thread of conversation 34.01 15
O2 Single text messages 24.24 16
O3 Document 12.12 11
O4 Specific keywords or phrases mentioned in the chat 7.4 10
O5 Names of people or channels/groups mentioned in the chat 10.44 9
O6 Multimedia (e.g. images, videos) 4.71 7
O7 URL link 6.73 9

Table 5: Searched chat objects and prevalence in diary entries.

4.3 RQ2 – Search Behavior
Our research has examined the navigation strategies and search
behaviors of IMA users. Generally, it was observed from our di-
ary study that IMA’s search functionalities impose constrained
search methods, as shown in Table 6, where in the majority of cases
keyword-based search or manual up and down scrolling were uti-
lized. This consequently resulted in the behaviors reported in Table
7, which were qualitatively analyzed and coded from the focused
post-interview.

4.3.1 Query Refinement. In previous studies focused onweb search [11,
24, 37], strategies for query refinement have been extensively in-
vestigated. In this section, we report the query refinement behavior
of IMA searchers based on qualitative analysis, validated by our
large-scale survey. After asking participants Q3 in Section 3.2.1
and analyzing the interview transcripts, we identified five quotes

Search Methods % of Total Entries # of Diary Entries # of Participants

Keywords within a textbox 42.76 127 16
Keywords with operators (AND, OR,
quotes, temporal ranges, user
(from/to), has_attachment)

9.43 28 7

Manually (e.g., scrolling up and
down)

42.42 126 17

Natural language phrases/questions 5.39 16 5

Table 6: Search methods utilization in the diary entries.
Theme # Quote

Rigid Search Behaviour 1 "My behaviour probably hasn’t changed as it seems that using keyword search is the only
available option plus scrolling up and down when there is a long list of results."

2 "I was simply looking through my past search queries and my search strategy on the platform
appears to be consistent over time (simple keywords, often filtered by channel)."

3 "If I’m searching for words within chat, it is more difficult and tricky. It takes me back to the
problem of the keyword thing that I’m searching with. I need to change it. I need to keep
remembering what else to use until I get the most relevant results."

Persistent and Adaptive
Query Refinement 4 "I did very much strategy at different times during the study depending on the results that

I was looking for. For example, sometimes I use quotation if I know the exact phrase I am
looking for."

5 "Yes, starting to add ’+’ between words (like in Google!). Also after using this for a while,
you get to understand the algorithms that produce the search results so you understand to
input better search criteria. I don’t know whether they have wildcard. I tried to do wildcard
search and it didn’t really work."

6 "Searched as standard subject matter singular word but did understand the importance of
correct wording to ensure search results satisfied intent."

7 "I tried to keep a variety of searches. The outcome was pretty much the same. It is a game of
changing words until one of them wins."

8 "For one search, I did try multiple queries to find a match. Then, no success. So, I have to
look by scrolling up and down."

Table 7: Search behaviours coded from interview data.

illustrating their struggle with refining queries using different tech-
niques. We named this theme Persistent and Adaptive Query Re-
finement, as shown in Table 7. Examples of these techniques are
mentioned in quotes #4 and #5, where participants used advanced
operators (e.g., "+" between keywords and quotation marks) to
improve search results.

4.3.2 Rigid Search Behavior. A recurrent theme identified in the
interviews was the rigid search behavior users had to follow. This
highlights the frustration expressed by all participants who regu-
larly had to alternate between keyword-based searches and manual
browsing due to the limitations of keyword-based search function-
alities. This sentiment is captured by one participant’s quote in
Table 7 (quote #1): "My behavior probably hasn’t changed, as it seems
that using keyword search is the only available option, plus scrolling
up and down when failing.". This pattern was validated by our sur-
vey, which showed a strong, significant relationship between the
frequency of manually browsing the chat history due to search
functionality failures and the challenge of manual scrolling, indi-
cated by a Chi-Squared Test (p-value < 1 ·10−5, Cramer’s V = 0.294).
Other quotes in Table 7 confirm that IMA’s search functionalities
obstruct users from meeting their information needs.

4.3.3 Quantitative Analysis. To further investigate these behaviors,
we quantitatively analyzed our survey to understand the causes.
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Query Refinement Rigid Search

Exact Keyword Usage ✓ ✓
Weak Precision in Search Results ✓ ×
Multimedia Search Difficulty × ✓
Advance Search ✓ ×
Search Failure × ✓

Table 8: Relationship between search behaviours and search
usability aspects.

Usability Statement Disagree (%) Agree (%)

US1 Since the search is keyword-based, I often need help to recall
the exact keywords required to locate specific information.

26.2 73.8

US2 When I search for information, the search results give me
various search results related to my topic. However, I still
need to look through them to find exactly what I want.

11.0 89.0

US3 A lot of the time, the amount of information returned is too
much to search through, and advanced search options are
not available

41.0 59.0

US4 I often have a poor experience searching for multimedia
content such as images or audio because I can’t find what
I’m looking for if I don’t use the exact word I used when
sharing the content.

45.1 54.9

US5 The optimal implementation would allow me to control
when I wish to conduct a search based on the overall mean-
ing and relevance of the conversation (contextual search)
and when I prefer a straightforward, word-for-word search
(exact keyword search).

13.9 86.1

US6 The search functionality of my chat application usually fails,
leading me to browse my chat history manually.

88 12

Table 9: Agreement on IMA search feature usability.
We cross-tabulated questions on the need to refine searches and the
agreement on the necessity of exact keywords (Table 9, Statement
#US1). Table 84 revealed a strong, significant relationship between
the necessity of using exact keywords and the frequency of search
refinement. It is evident that the more users agree on the necessity
of exact keywords, the more they tend to refine their searches. Our
analysis also identified that the frequency of search refinement
is strongly associated with the excessive amount of retrieved in-
formation (US2, Table 9), compelling users to refine their search
behavior. Based on this correlation, it is recommended that the
anticipated themes in Table 13 be incorporated into the IMA search
functionality to improve precision with minimal query refinement.
4.4 RQ3 –User Satisfaction
To measure user satisfaction during search activities within chat
archives, our diary entry form asked participants to rate their expe-
rience on a seven-point scale immediately after each search activity
was completed. The average satisfaction level reported by partic-
ipants was moderate (𝑥 = 4.49 out of 7) in terms of the quality
of search results. To enable a more in-depth analysis, we aggre-
gated user satisfaction rates by the chat objects they searched for,
applying a reweighting formula to the participants’ ratings:

𝑊 (𝑂𝑖 ) =
|𝑂𝑖 |

|𝑂𝑖 | +𝑚
· 𝑅 + 𝑚

𝑚 + |𝑂𝑖 |
·𝐶 (1)

where:
• 𝑂𝑖 : The chat object forwhichwe are recalculating theweighted
rating mean.

• |𝑂𝑖 |: The number of ratings for 𝑂𝑖 .
• 𝑚: The quantile threshold, representing the minimum num-
ber of ratings required for significance.

• 𝑅: The unweighted average rating for 𝑂𝑖 .
4The significant relationships, shown in Table 8, were validated using a Chi-Squared
Test (p-value < 1 · 10−5 , Cramer’s V > 0.5).

Chat Object Reweighted Satisfaction Rate W(𝑂𝑖 )
URL link 4.46
Document 4.45
Multimedia (e.g., images, videos) 4.44
Names of people or channel groups 4.70
Specific keywords/phrases mentioned chat 4.51
Text messages 4.47
Thread of conversation 4.30

Table 10: Reweighted user satisfaction ratings across chat
objects (7-point scale).

• 𝐶: The mean rating value across all chat objects.
This reweighting ensures that chat objects with only a small

number of ratings do not skew the overall average. By combining
the actual ratings𝑅 with the global mean𝐶 , weighted by the number
of ratings |𝑂𝑖 | and the threshold𝑚, we achieve a more reliable and
robust estimation of user satisfaction for each chat object.

The overall user satisfaction rates across chat objects are pre-
sented in Table 10. The results highlight potential for improvement
across all types of searches. This suggests that refining search al-
gorithms and enhancing user interfaces could lead to better user
experiences and satisfaction.

4.4.1 Challenges with Current Search Functionality of Chat Apps.
Related to user satisfaction was the categorization of challenges
identified in the analysis of the semi-structured focused interviews
and the subsequent theme-building process (see Table 3).

With this respect, the interviewees highlighted significant chal-
lenges that hindered their ability to retrieve relevant content from
archived chat conversations during the diary study. Table 11 anal-
yses 14 responses from the interviewees, coding them into five
different themes. Quote #1: "Documents/chats were not returned al-
though I typed exact match queries. Then I had to [...] scrolling up
and down. [...] it happens when my query is [...] 3 words or more."
prompted us to perform a quantitative analysis of the query lengths
collected from our diary study. The analysis of the 162 queries
revealed an interesting trend: the average length of these queries
was 1.7 words. This suggests that current IMA search function-
alities may inadvertently lead users to adopt such concise search
behaviour because of the issue mentioned in the quote.

The theme Keyword-Based Search Limitations emerged as a
significant challenge across most participants, being the most fre-
quently mentioned challenging theme (with six quotes all con-
cerning keyword-based retrieval). For further validation, questions
related to these challenges were included in our large-scale survey
to be analyzed quantitatively. A Chi-Squared Test confirmed a sta-
tistically significant relationship between Keyword-Based Search
Limitations and the refinement and retrying of search queries
(𝑝 = 1.06 · 10−4). Another prominent statistically significant re-
lationship (𝑝 = 0 and large Cohen’s f effect size of 0.63) suggests dif-
ficulties when users search for multimedia content (theme Content-
Type Specific Search Challenges in Table 11).

To further investigate our findings, we asked the large-scale
survey participants to rate the challenging themes (1-5 where 1 is
not challenging at all and 5 is extremely challenging), which were
extracted from the interviews. Figure 5 compares the participants’
responses, highlighting that all current search aspects were highly
challenging to the participants. To identify which search challenges
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Figure 5: Analysis of current search functionality challenges for IMAs; ratings: 1 =Not Useful at all; 5 = Extremely Useful.
Theme # Quote
Manual Browsing as
a Fallback/ Long queries 1 "Documents/chats were not returned although I type exact match queries. Then have to

search manually scrolling up and down. I realized that it happens when my query is lengthy
like 3 words or so."

2 "Having to manually search results to find desired content, search results are condensed
with varying search subject responses but still require review to locate desired result."

Keyword-Based
Search Limitations 3 "I do not always remember the exact match message so I write something else close to what

is in my mind but the search in slack does not retrieve what I am looking for."
4 "Since the search appears to be keyword-based, I sometimes found it challenging to remem-

ber the right keywords to find what I was looking for."
5 "Very rigid search func. that only depends on keywords used in chat, otherwise can’t

retrieve any results."
6 "Exact keywords are required to retrieve my information needs. Otherwise, no results are

returned."
7 "When I forget the words we discussed in chat, I have only the option to use the same

keyword to refresh the memory."
8 "I think it’s key to enter the correct information to start with. If you’re unsure of what a

document’s called or a resource’s called or if you misspell it, you could get lost in here. It’s
essentially getting the right search criteria. Because I hadn’t done this a lot, it took me a bit
to figure out the way it works. I spent a lot of time redoing my search because I didn’t word
it the way that it was going to pick it up. If you don’t know 100% what the exact name of
the document is, you cannot use synonyms. You can’t search like sounds like or you know
that kind of thing. It won’t search like that."

Precision-based
Search Limitation 9 "Trying to find specific information if you only have a select amount of data to search on.

A lot of the time the amount of information returned was too much to search through and
the search conditions had to be more succinct."

10 "Sometimes the desired results still had to be searched to find what you were after; that
might be because the wording wasn’t correct for the initial search. It was a little bit more
results."

Content-Type Specific
Search Challenges 11 "Teams has the option to record but to search recordings for content is challenging due to

having to listen to the entire content. If these recordings were auto-converted to text then
text would be available to search and use as reference material."

12 "I had a very poor experience searching for media/images. For instance, in the query
’raclette’ I was looking for an image that I shared with my family. Since I didn’t use the
word raclette when sharing the image, I wasn’t able to find the item I was looking for."

Order and Organization
of Search Results 13 "The problem that I was facing was that in some cases what I really wanted was chronolog-

ical, but the default is by relevance and the relevance ranking doesn’t seem to work very
well."

14 "Sometimes the search results are random, they were not displayed in a timely order!"

Table 11: Thematic analysis of recurring challenges.

Odds Ratio p [95% Conf. Interval]

Using manual browsing 1.005 0.960 0.821 - 1.2305
Using only exact words to search 0.842 0.029 0.721 - 0.982
Extensively scroll down the search result 1.217 0.005 1.061 - 1.396
Hard to find multimedia results 1.085 0.373 0.904 - 1.3029
Unable to order search results 0.805 0.004 0.821 - 1.2305

Table 12: Ordered logistic regression results.

most hinder the search process within chat conversations, we sta-
tistically analyzed the responses to produce a reliable significance
analysis aimed at ranking the current search challenges.

To achieve this, we first eliminated intrapersonal variations by
using the individual median response as an offset. By doing so,
each participant was assigned a weight factor. We then utilized
Ordered Logistic Regression to compute the Odds Ratio and 𝑝-
value, as shown in Table 12. To conclude our analysis, ’Using
only exact words to search’ (Odds Ratio: 0.842, p-value: 0.029) and
’Extensively scroll down the search result’ (Odds Ratio: 1.217, p-
value: 0.005) are identified as significantly challenging. In other
words, our findings indicate that the current search functionality

in chat conversations indeed suffers from low semantic matching
capabilities and precision when trying to find relevant information.

4.4.2 Expectations from Future Search Functionality of Chat Apps.
A significant portion of our qualitative analysis focused on iden-
tifying new features participants wished having when searching
IMAs (Suggested Search Features in Table 3).

For example, one participant stated: "I would love to have the
option to run semantic searches in MS Teams" (Theme: Semantic
Search), emphasizing the necessity of semantic understanding to
address the limitations of keyword-based searches. Notably, 3 out
of 8 quotes support the theme Advanced Search, indicating a user
demand for more sophisticated search capabilities, such as filtering
by sender, channel, or specific time frames. Our large-scale survey
further confirmed the importance of these proposed features. As
illustrated in Figure 6, a majority of large-scale survey participants
expressed a preference for implementing these features within
the current IMA search functionality. Our quantitative analysis
reinforced that "Advanced Search" is a highly desired feature for
future implementation. The significance analysis, conducted using
Ordered Logistic Regression, yielded a 𝑝-value of 0.002 and an Odds
Ratio of 1.43. Additionally, our analysis reported that Context-based
Search/Semantic Search and Conversation Retrieval also achieved
relatively high Odds Ratios of 1.06 and 1.01, respectively.

To further investigate this, we cross-tabulated5 what functionali-
ties IMA users would prefer to have in future to help them overcome
the current IMA challenges. The results of this analysis are reported
in Table 14, showing a statistically significant relationship tested
by a Chi-Squared Test (p-value = 3.51 · 10−4 and Cramér’s V ef-
fect size = 0.22). This is corroborated by Table 9 (Statement 1), in
which 73.8% of our large-scale survey participants agreed that IMA
keyword-based search is often a pain point. At the same time, from
the same table, the majority accepted Statement 5 that suggested
enhancing the current IMA search functionality by implementing
semantic search along with keyword-based search.
5 STUDY LIMITATIONS
While significant effort was made to ensure the validity of our
user studies and results, there are fundamental limitations inher-
ent in our study approach, particularly the self-reported nature of
diary studies. The information provided by end-users may contain

5For this, we considered the intersection of participants groups defined across two
variables – e.g., the intersection between the respondents that found a feature useful
with those respondents that found the challenge significant.
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Figure 6: Analysis of future search functionalities for IMAs; ratings: 1 =Not Useful at all; 5 = Extremely Useful.
Theme # Quote
Semantic Search 1 "I would love to have the option to run semantic search in MS Teams. The best

possible implementation of it would be for MS Teams to ask me or let me control
when I want to do semantic search and when I want to do classic literal search."

Labelling Messages
/ Conversations

2 "Tagging messages or conversations by specific keywords."

Advanced Search 3 "Potential improvement is to have search option (i.e., drop down box) for search
content results to be listed as selected rather than pre-decided (i.e., chronological,
document only, chat only, etc.). Ability to refine searches to chosen content results."

4 "The oldest and most recent results options. Search by the most relevant context."
5 "I am old enough and have enough of every search background that, to my mind,

any search should come within an advanced search option that users can directly
control. Because I would really like to do an advanced search, you know, be able
to set that chronological window and they only return search results from Y to X
period."

Regular Expression
Search

6 "Maybe a wildcard search option. There may be one (i.e., % for MS Teams) but when
I tried to use ’%,’ it didn’t really help."

Conversation
Retrieval

7 "I would love to retrieve the whole conversation, which gives me the whole context."

Global Search 8 "Since I’m in over 20 Slack workspaces and there is substantial overlap between the
people in each one, sometimes it was challenging to remember which ones I had
DMs to specific people. A cross-workspace search might be helpful."

Table 13: Suggested search features.

Not at all Slightly Moderately Very Extremely
challenging challenging challenging challenging challenging

Not at all useful 2.6 0.0 1.4 6.8 0.0
Slightly useful 21.1 13.0 8.3 9.1 0.0

Moderately useful 31.6 25.9 34.7 20.5 8.3
Very useful 36.8 50.0 44.4 36.4 25.0

Extremely useful 7.9 11.1 11.1 27.3 66.7

Table 14: Cross-tabulation of the portion of participants re-
spondents for the variables future useful feature "Context-
based search" and current challenging search functionality
"Searching with exact words".

inaccuracies due to the type of platform, whether mobile or desk-
top environments. Our analysis of query length revealed that the
queries were generally short. The cause of this remains unclear; it
could be related to search habits developed in web search [23], or
mobile search behavior[10, 12] since participants primarily search
their chat conversations on mobile devices. It also might be due to
search functionalities not supporting verbose queries. For instance,
one participant reported that Slack returns no results when a three-
term query is used. However, we are still uncertain about the exact
cause, as we do not have sufficient information.

Another potential limitation is related to our focused interviews’
thematic analysis. The coding was performed by a single author
and reviewed by another. Ideally, the coding process should involve
multiple rounds and multiple coders to extract well-refined themes.

An important limitation of our diary study was the participant
recruitment method, which is often a significant challenge in diary-
based research. To address this, we opted for snowball sampling.
While we were aware of the risk that participants from the same

organization might have similar behaviours, we initiated snowball
sampling across diverse locations and countries as a mitigation
strategy; to further enrich the diary data we also conducted post-
study interviews. Although the sample size of the study may appear
small, we collected in total 298 diary entries, 162 of which contained
real queries that participants shared with us. This comprehensive
dataset enabled us to draw meaningful conclusions and compensate
for a smaller participant pool.

6 CONCLUSION AND FUTUREWORK
While widely used, there is a lack of research on search-related func-
tionalities within instant messaging applications. We conducted
a series of user studies to address the following questions: What
search functionalities do people use? How satisfied are they with
these functionalities? What resources do they look for? What chal-
lenges do they face?

Our mixed-methods approach helped compile both qualitative
and quantitative insights related to these research questions. Par-
ticipants reported using the IMA search functionality regularly
(daily to weekly), but their satisfaction level was only 4.4 out of 7,
highlighting the need for better search technology in this context.
Key challenges identified include the limitations of exact match,
keyword-based searching, poor performance on long queries and
specific content types (e.g., images), and the lack of control over
ranking (chronological vs. relevance).

Through this study, we aim to stimulate further research in this
domain and to aid practitioners in improving the search functional-
ity of instant messaging applications used by millions every day.

To conclude, two core recommendations have been derived from
our extensive theoretical methodology. While most of the current
search functionality of instant messaging applications (IMAs) have
not kept pace with recent trends in representation learning, our
comprehensive study strongly suggests the inclusion of seman-
tic search technologies like dense vector retrieval within the IMA
domain. Representation learning has proven to be an effective al-
ternative to exact term matching. The second recommendation is
to enhance current IMA search functionalities to allow users to
retrieve entire conversations as a unit of retrieval, rather than just
individual messages. This approach to the retrieval task has been
experimentally investigated by Sabei et al. [34], demonstrating its
significant performance in retrieving entire conversations.
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