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Abstract. Checklists are cognitive tools that ensure quality, safety and reduce 

human errors when executing working routines. Besides their popularity in 

practice, checklists increasingly receive attention from academics, who have 

even called for a “science of checklists”. According to prior studies, mobile 

checklists are more effective than their paper-based alternatives, but research in 

this domain is still limited. It focuses on mobile checklists’ use and benefits, ra-

ther than on their characteristics and design. Our study aims at developing a 

reference model for conceptualizing mobile checklists. The suggested reference 

model has been constructed by following design science principles, based on an 

extensive analysis of paper-based and mobile checklists from the literature and 

from the practical world. Its main contribution is a shared understanding of the 

domain knowledge between users and developers, which helps to communicate 

innovative ideas about mobile checklist applications. 

Keywords: checklists, mobile applications, reference model, organizational 

routines, cognitive tools 

1 Introduction 

Checklists are cognitive tools that make people work better. Companies have em-

braced the use of checklists in many fields because of their effectiveness and ability to 

reduce human errors [1]. Checklists are of particular interest whenever quality and 

time must be respected, which explains their widespread use in activities such as in-

spection, maintenance and installation. Besides their popularity in practice, research-

ers in medical, engineering, and other domains have studied (paper-based) checklists 

as cognitive tools and elaborated on their use since the 1980s. More recently, there 

have been calls for a “science of checklists” to advance the development, implementa-

tion and evaluation of checklists [2]. With the increasing proliferation of mobile de-

vices in business environments [3], many activities traditionally performed with paper 

copies are now realized by means of smartphones and tablets. Mobile checklists, 

which are accessible on smartphones and tablets, provide new ways of visualizing 

checklists on colorful and tactile screens, and of filling them with virtual keyboard or 

hand gestures. They are likely to overcome some of the known limitations of paper-

based checklists that are distributed as paper copies and filled in using a pen during 

execution. According to first empirical studies, the use of mobile devices as a support 
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to checklists brings more satisfaction and reduces the number of errors [4]. Neverthe-

less, existing research on mobile checklists is still limited and focuses on their use and 

benefits, rather than on their characteristics and design. While we observe an increas-

ing number of mobile applications that implement checklist functionality, we still lack 

a broader understanding of how to conceptualize and design effective checklists in 

general [2] and specifically for mobile devices. Against this gap in research, this pa-

per aims at developing a reference model for mobile checklists. We followed design 

science principles to build our reference model and relied on literature and an exten-

sive analysis of 22 paper-based and mobile checklists. The reference model has been 

subsequently evaluated by experts and refined based on their input. As a prescriptive 

artifact, the suggested reference model provides the basic vocabulary and conceptual-

ization to support IS design and help to communicate innovative ideas on mobile 

checklist applications. 

The remainder of this paper is organized as follows: We start by reviewing prior re-

search related to the role of checklists as cognitive tools, their structure and electronic 

representation. Section 3 is dedicated to our research approach and the reference 

model’s construction and evaluation cycles. In the section 4, we analyze existing pa-

per-based and mobile checklists, before we elaborate on the suggested reference mod-

el in section 5. Section 6 presents its evaluation and section 7 discusses our findings. 

2 Prior Work 

2.1 Checklists as Cognitive Tools 

Checklists are common cognitive tools that can help complete a task as simple as 

shopping or as complex as flying a Boeing 747 [2]. Checklists are considered as the 

instantiation of a procedure in a physical form [2] and standardize knowledge by 

means of a sequential set of steps [5]. Checklists are recognized tools to democratize 

knowledge and reduce human errors, while they reduce workload, improve quality, 

communication, and collaboration [2, 6, 7]. They can protect against memory laps, 

promote attention to thoroughness, serve to inform about changes in standards of care, 

and build a cohesive team that together can outperform a single individual [8]. The 

popularity of checklists is also due to their ease of use [5], which allows less skilled or 

less trained people to execute complex tasks. Checklists have the ability to effectively 

translate abstract process descriptions into actionable procedures while providing task 

documentation to support their execution [2]. Checklists are particularly important in 

emergency situations, when quality and time must be respected, and pressure is ex-

tremely high. But also in routine situations when the sequential execution is critical, 

when competing priorities distract attention and when the knowledge between execu-

tants is variable [2]. Aviation and nuclear plants are considered pioneers in using 

paper-based checklists [1], while health care increasingly relies on checklists to re-

duce human errors [2].  



2.2 Structure and Types of Checklists 

From a conceptual point of view, a checklist consists of a series of linked tasks that 

need to be completed within a certain amount of time and in a specific sequence [5]. 

Checklists need to be distinguished from simple To Do lists, which comprise lists of 

tasks that are neither linked nor of the same nature. In the case of checklists, the se-

quential execution of tasks is often considered as critical. Additional checks are there-

fore introduced to ensure that each task is completed prior to executing the next one 

[2, 5]. The sequences can be structural or functional [5]. In the first case, the sequence 

follows the physical structure of the object treated by the checklist. For instance, the 

executant would check all the pieces of a wing during an aircraft inspection. In the 

second case, the sequence follows a specific function: the executant would inspect the 

entire break system, and then the engine. Alternatively or additionally, a sequence can 

follow a specific timeline (e.g., 30 minutes before, 15 minutes before a certain event). 

Besides the characteristics mentioned above, existing studies have not paid much 

attention to describing the structure of checklists, but focus more on processes and 

guidelines for creating effective checklists in specific domains. For instance, a study 

in medical practices argues that an effective checklist should provide ‘unambiguous 

guidance on what, when, how, and who should do the interventions and should be 

logistically efficient and easily performed’ [2]. Certain domains – e.g., aviation – 

distinguish two different types of checklists [7]: one for normal operations and anoth-

er for emergency situations. The latter contains a larger number of instructions with 

more detailed descriptions, but also branches used as scenarios to better fit with the 

situation. Checklists can also be defined according to their execution types. Based on 

the number of people involved in performing and verifying the action and the config-

urability of tasks, [2] define four principal types of checklists: static parallel (when a 

checklist is completed and executed by one operator as a series of read-and-do tasks); 

static sequential with verification (when one operator reads a series of tasks and a 

second person verifies that each task has been correctly completed); static sequential 

with verification and confirmation (used within teams, when one person reads the 

tasks and each responsible person verifies the completion of his or her specific tasks); 

and dynamic (used to guide complex decision-making, when the checklist has differ-

ent options that are defined by an algorithm). 

2.3 State of the Art on Electronic and Mobile Checklists 

Electronic and mobile checklists address certain shortcomings that come along with 

paper-based checklists, such as the accuracy of data [5] or the difficulties associated 

with carrying and maintaining paper copies [2]. At the same time, electronic check-

lists may provide more comfort and increase effectiveness [1]. However, the first 

attempts were not always promising. In 1985, a study conducted in the nuclear power 

domain revealed that the use of electronic support got the workers lost in their proce-

dures due to the difficulty to navigate between and within the procedures [9]. In 1998, 

a study in aviation, a pioneer domain that has been extensively using checklists, 



showed that electronic procedures were easier to learn and to use and were faster and 

more accurate than traditional paper-based procedures [10]. For the same domain, 

electronic checklists were found to reduce the number of tasks skipped, to reduce time 

required to keep track when coming back on incomplete checklists and to increase 

readability [7]. In 2000, some researchers saw an opportunity to use PDAs (Personal 

Device Assistants) as an answer to existing problems with paper-based checklists – 

e.g., workers loosing track in endless checklists, skipping tasks and using old versions 

of checklists [5]. More recently, mobile checklists for OSCE (Objective Structured 

Clinical Examinations), were found to provide a better comfort of use and also reduce 

the number of unchecked (skipped) elements [4]. Interestingly, examiners tend to 

change their answers more often than with paper copies. The study argues that elec-

tronic support facilitates the modification of answers without altering the clarity and 

visibility of the answers (no need to erase or use correction fluid). 

From the first electronic checklist applications in 1985 to now, technology has made 

tremendous progress. Though existing research provides empirical evidences that 

electronic and mobile checklists perform better than paper-based checklists, there has 

been little research on the characteristics and structure of such checklists. We conse-

quently lack a more thorough understanding about how to design effective checklists 

[2]. Since there are no general conceptualizations of mobile checklists, new checklists 

are created from scratch, without reusing existing knowledge. This does not only slow 

down the implementation process, but also increases the upfront effort to develop 

mobile checklists and has negative impact on efficiency and effectiveness. 

3 Research Approach 

Against the aforementioned research gap, our goal is to design a reference model of 

mobile checklists that may guide researchers and practitioners in designing effective 

checklists. As prescriptive knowledge, reference models describe and explain the 

standard decomposition of a known problem domain into a collection of interrelated 

parts, or components, that cooperatively solve the problem [11, 12]. They are docu-

mented by means of semi-structural languages [13] and allow one to accelerate the 

development of information systems, reduce the corresponding costs, help to com-

municate innovative ideas and best practices, and reduce the risk of failure [14].  

 
Fig. 1. Construction and Evaluation Process 

The design of reference models as artifacts follows the principles of design science, 

with iterative construction and evaluation cycles [11]. In our case (see Figure 1), we 

relied on an inductive approach to construct the reference model, making use of a 

literature analysis and a detailed investigation of artifacts from the real world. We 



first identified scientific literature based on the key words structure, characteristics 

and design of checklists, resulting in more than 220’000 references on Google Schol-

ar. We realized that these keywords were used in many kinds of research, but that 

only a very small number of papers investigate checklists from a conceptual perspec-

tive. Then, from five well-targeted papers, we performed reverse citation research and 

found another three papers. To complement the literature, we investigated checklist 

artifacts from the practical world. Our sources for identifying checklists were scien-

tific literature as well as practitioner journals and app stores. In order to ensure that 

our reference model is robust and covers typical checklists, but also communicates 

innovative ideas, we aimed for a broad representation of different application areas as 

well as coverage of both, traditional paper-based and innovative mobile checklists. In 

total, we analyzed 22 paper-based and mobile checklists in various fields (i.e., inspec-

tion, maintenance and installation) and industry domains (e.g., health care, aviation, 

field service). Out of the 22 checklists, 12 were implemented as paper-based check-

lists, and 10 were in the form of mobile checklists, except one electronic checklist in 

the case of an embedded system in an aircraft. Various fields were represented; health 

care (6 checklists), aviation (3), field service (2), software engineering (2) as well as 

generic mobile checklists for inspection (5) and event organization and safety. Table 3 

in the Appendix lists the 22 checklists with their characteristics. For each checklist, 

we systematically analyzed and described its structure and characteristics to represent 

the artifact as a reference model. In the case of paper-based checklists, we used the 

paper documentation as main source of information, whereas mobile checklists were 

downloaded from the Apple Store and then tested on an Apple iPad. We analyzed the 

resulting 22 models in order to identify commonalities and generalize them into a 

reference model.  

The evaluation of a reference model plays an important role to ensure and improve 

the model’s quality [12]. The quality of a model directly impacts the implementation 

time and costs, if some modifications on the model are required to provide the ex-

pected functionalities [12, 15]. There is no standard when it comes to evaluating the 

quality of models, due to the level of interpretation that comes along with the activity 

of modeling [16]. In order to evaluate our reference model, we selected the frame-

work of Lindland et al. [15], which is widespread and well accepted in the field of 

conceptual and reference modeling [12] and was empirically validated [17]. We as-

sume that its notoriety will facilitate the evaluation, at least with scholars. Based on 

this framework, we evaluated the suggested reference model in two rounds of guided 

expert interviews with regard to its syntactic, semantic and pragmatic quality (based 

on [15], detailed criteria see Table 2 in Section 6). Based on these iterative construc-

tion and evaluation cycles, we derived the final version of the reference model.  

4 Analysis of Mobile and Paper-Based Checklists 

Our analysis covers 22 paper-based and mobile checklists of different complexity and 

size. The average number of tasks included in the checklists analyzed was 50, while 

the shortest checklist included 11 tasks and the most comprehensive one 122. 



By paper-based checklists we understand checklists that are distributed as paper cop-

ies and filled in using a pen during execution. In our sample, we included paper-based 

checklists that are widely recognized for their effectiveness such as the Surgical safe-

ty checklist, which was empirically demonstrated to reduce mortality and complica-

tion rates. Other checklists, such as Evaluating digital library software, which relies 

on weighted tasks to evaluate libraries, were selected for their interesting structure. 

Compared to paper-based checklists, mobile checklists run on mobile devices, such as 

smartphones or tablets, and can be filled using a virtual keyboard or hand gestures. 

Among the investigated mobile checklists were innovative checklists such as the Mo-

bile Service Advisor, which received a prestigious European app challenge award 

[18]. We also selected checklists (i.e., pre-flight checklists) available in multiple ver-

sions, paper-based and mobile, in order to analyze commonalities and differences. 

Among them were mobile checklists that have been subject of scientific studies, such 

as the electronic Objective Structured Clinical Examination (eOSCE), which demon-

strated better ease of use than its paper-based alternative. 

 

  

Aircraft mobile checklist Mobile Service Advisor 

  

Pre-flight checklist [19] Evaluating Open Source Digital Library 

Software [20] 

Fig. 2. Sample checklists - Mobile checklists on top, paper-based on bottom 

As analysis framework, we relied on four key characteristics of checklists mentioned 

in prior literature: 

1. Prior literature suggests that checklists provide unambiguous guidance on what, 

when, how, and who should execute a task. We therefore analyzed the docu-

mentation of tasks in more detail: How are tasks described and explained?  

2. Since the links between tasks and their sequence is considered critical, we fo-

cused on analyzing how checklists organize these links between tasks: How are 

tasks logically linked and dependent on each other (hierarchy and sequence)?  

3. Checklists should standardize task execution with the goal of reducing errors. 

We consequently investigated how checklists monitor and control execution: 

how do checklists support monitoring and controlling task execution (verifica-

tion and validation)? 



4. Finally, checklists may be used by individuals and in teams. We therefore ana-

lyze the role and type of executants and interveners: Which roles are using the 

checklists? 

When it comes to documenting tasks (1), paper-based checklists merely describe the 

tasks as short, plain text due to the limitations of paper documentation. In some cases, 

pictures, references or contacts are added to access additional information. We also 

observed that paper-based checklists often cover a large variety of procedures. For 

instance, the how to organize an IEEE event checklist was designed for any IEEE 

events and thereby informs the executants in which cases they should perform one 

task or another. Compared to their paper-based counterparts, mobile checklists lever-

age the technological capabilities of mobile devices to provide a much richer descrip-

tion of tasks, through the use of pictures and 3D-models, videos and links to external 

documents and web sites. The embedded capabilities can also serve to document exe-

cuted tasks by means of picture through the mobile device’s camera. In addition, task 

lists can be pre-configured based on the location or the object on which a checklist is 

carried out. An example is the Mobile Service Advisor checklist, where task lists for 

car inspections are created depending on the car model and history.  

With regard to the logical links between tasks (2), we observed that tasks are typically 

divided in multiple groups to bring more structure to the checklists. We found both 

sequence structures, physical and functional. Examples of physical structure are the 

inspection of airplanes (Pre-flight inspection checklist [19]) during which the exterior 

is checked, and then the cockpit. The Mobile Service Advisor and the Car inspection 

rely also on a physical structure in which the inside, chassis and the bottom are 

checked. On the contrary, the Surgical safety checklist considers three functional 

groups that are before the induction of anesthesia, before the skin incision and before 

the patient leaves. We observed a functional structure also in the Crane checklist, 

construction site and how to build a custom home checklist. We also noticed that 

time–lines were used to indicate when to execute tasks, e.g. in the How to organize an 

IEEE conference checklist, where the first tasks start two years before the conference 

takes place and the last ones six months after it. While groups on paper-based check-

lists are static due to restriction of paper copies, mobile checklists sometimes offer the 

possibility to create or modify groups. This is the case of the Mobile filed service or 

the Audit compliance, which allow one to add, modify or remove tasks from groups. 

Both paper-based and mobile checklists consist of elements that allow one to monitor 

and control the execution (3). In most paper-based checklists, checkboxes must be 

ticked, once the task is done. In few cases, such as [21], the executant can select a 

state from a list (i.e., not at all, a little, somewhat, very much). The investigated mo-

bile checklists provide significantly more possibilities of status reporting, from scales 

(e.g., 1 to 5) for task completion, to lists (e.g., yes, partially, no) and free text (see 

Figure 3 #1). Often, when a task is marked as performed, the color changes to green 

or to red, when it is missed. We also noticed that mobile checklists inform more often 

about the expected task result than paper-based checklists. The pre-flight checklist 

[19], for instance, specifies task results, e.g. that the task Electronic engine control 

must display ON after being performed. In the case of the eOSCE mobile checklist 



(Figure 3), which aims at evaluating the clinical performance and competence of med-

ical students, the examiner reads questions from the mobile device and directly sees 

the expected answers (Figure 3 #2). Additionally, mobile checklists can provide error 

messages when a task is missed or inform about the remaining time or tasks before 

finishing a checklist (Figure 3 #3, 10:28 minutes and 11 tasks remain). Finally, signa-

ture by the executant or the supervisor may be used to validate the execution of a 

checklist. In the case of paper-based checklists, very few had this feature, while it was 

much more common on mobile checklists, relying on digital signature. 

 

Fig. 3. eOSCE checklist [4] - Abstract 

With regard to executants (4), our analysis revealed that most paper-based checklists 

are handled exclusively by one person. Only in very critical procedures, another per-

son, seen as supervisor, is involved to verify and confirm the tasks performed, such as 

in the pre-flight checklist [7, 19] and in the Patient safety in operating rooms. How-

ever, involvement and roles of other people were rarely written on the checklists, but 

only in their documentation. From a design point of view, we observed no difference 

between a checklist that is designed for one or for two people. Mobile checklists are 

even more individual-centric. In the cases we analyzed, we did not find the involve-

ment of other people, not even for the mobile alternative of the pre-flight checklist. 

5 Reference Model 

Table 1 summarizes the characteristics of paper-based and mobile checklists and 

sheds the lights on the commonalities and differences. From this comparison, we 

identified the main elements of the reference model (see last column of the table).  

Table 1. Characteristics of Paper-based and Mobile Checklists 

Characteristics 

from literature 

Paper-Based 

 checklists 

Mobile  

checklists 

Reference 

model 

Task  

documentation 

Mainly description of tasks as 

plain text (few lines). 
Sometimes few pictures or 

references to additional info 

and contacts. 

Exhaustive explanations com-

prising text, pictures, and 
videos. Links to external (web) 

documents. Use of camera as 

evidence. 

Task  

documentation 

Rather generic, little infor-

mation is provided or little 

room for entering data. 

Context-specific, adapt the 

number and content of tasks. 

Context 

Links between 

tasks 

Many groups and sub-groups. Few groups displayed as tabs. 

Possibility to create or modify 

groups of tasks. 

Hierarchy 

Physical, functional, timeline. Physical and functional. Sequence 



Monitor and 

control execu-

tion 

Checklists’ statuses mainly use 

checkboxes, in few cases a 

short list of options. 

Checklists’ statuses often rely 

on list of options, use of colors, 

information about the expected 
result, verification of the con-

sistency. 

Verification 

In few cases, validated by 

manual signatures. 

In many cases, validated by 

electronic signatures. 

Instance 

Users of check-

lists 

Executant, supervisor. Executant. Roles 

Checklists de-

scription and 
goals 

Little information (title, ver-

sion, creation date). 

Much information describing 

the goal, automatic reports, 
completion of checklists. 

Checklists’ 

description 

 

The suggested reference model (Figure 4) comprises 14 entities that are presented 

below. The notation is inspired from the Unified Modeling Language (UML) class 

diagram, which provides an adequate level of detail to express the entities and their 

attributes as well as their relations [22]. In order to reduce the complexity, the concep-

tual model does not contain associative tables. To facilitate the description of the 

model, entities are written in italic. 

Title
Description
Version
CreationDate

Checklist

CreationDate
TerminationDate

ChecklistInstance

1

*

Title
Description
Sequence

TaskGroup

* *

0

*

Name
Explanation
Sequence
Start date
Finish date
Expiration date

Task

1

*

Description
Content

Media

1

*

Description
Constraint

ValidityConstraint

Name
Status

*
1

ExpectedResult
ResultObtained

TaskResult
1

Personal info
Professional info

Subject

1

*

Name
Description
ListAttributes

ChecklistObject

1

*

Name
Description
ListAttributes

Context
*

1

*

*

1

*

1

father

*
1

Date
ListSignatures

Validation

Role
Personal info
Professional info

Participant

*

*

*

1Date
ListResults

ChecklistOutcome
*

1

<<instance>>

Instance

ContextRoles

Hierarchy &

sequence

VerificationTask documentation
 

Fig. 4. Reference Model of Mobile Checklist 

At the center of the reference model is the checklist, which connects all other entities. 

As described in the literature and section 4, a checklist consists of linked tasks that 

document and guide the execution. We consequently designed two groups of entities, 

hierarchy and sequence, as well as task documentation. In the first group, taskGroup 

aims to separate and sequence tasks in groups. It contains a name, an explanation and 

a sequence to order the tasks within a group. The task entity is linked to the media in 

which different pictures, videos or other files that document the tasks are stored, such 

as the 3D-models of cars used in the Mobile Service Advisor or the pictures taken by 

the camera in Health inspection checklists. As for managing sequences, both groups 



and tasks reference their predecessor thereby creating node structures as in graph 

theory [23]. The group or task that has no predecessor is the first one, called the root 

node in graphs. Groups or tasks pointing to the same predecessor are performed in 

parallel.  

In order to verify the execution of tasks, the table status is connected to validityCon-

straint, which allows for verifying if a status meets some requirements (e.g., task 2 is 

mandatory but has been missed). Similarly, a task result (taskResult) can receive some 

constraints to verify if the result obtained is similar to the expected result. In the 

group verification belongs the checklist outcome (checklistOutcome) that stores the 

results from executing the checklist. From this entity, reports can be generated. A 

checklist is associated with an object (ChecklistObject) that is treated or transformed 

by the checklist. Some checklists comprise additional information related to the con-

text, the subject and the participant. The context provides information with regard to 

the location (e.g., building, room) where the checklist is executed. The subject is the 

worker who executes the checklist, while the participant(s) are people involved at 

some points in the execution of the checklist (e.g., inspector). We observed that the 

object as well as the context might impact the tasks in a checklist. The reference mod-

el consequently relates the checklist to the role (subject) performing the tasks, the 

object (checklistObject) treated by the checklist – such as the plane model and charac-

teristics in the case of the Aircraft checklist – and the context (context) in which a 

checklist is executed – such as the physical location. Each time a checklist is used, a 

new instance (checklistInstance) is created. The latter refers to the version of the 

checklist to ensure the latest release is picked. The table validation allows the execu-

tant (s) of the checklist or the supervisor to sign and thereby confirm the work done.  

6 Evaluation  

The evaluation consisted in two rounds of guided interviews with experts. As outlined 

in section 3, we relied on a widely used evaluation framework for reference models 

[15] which suggests evaluation criteria inspired by quality categories from the semiot-

ic theory: 1) Syntactic quality describes the quality of the model in terms of language 

constructs, and the formal syntax. It aims to ensure that the constructs are expressed 

correctly. 2) Semantic quality focuses on the capability of the model to describe the 

domain being modeled, in our case mobile checklists. Thus, it considers relations 

among statements and their meaning. 3) Pragmatic quality evaluates how well the 

model correspond its audience interpretation. From the model properties, which are 

provided for each of the three quality categories [15], we derived a set of questions 

that were given to the experts during the evaluation process (see Table 2).We per-

formed two rounds of analytic evaluation based on experiments. For the first round, 

we selected four experts in modeling and software development in our university 

department. From their feedback, we refined our reference model. In the second 

round, we asked four industry experts with experience in mobile application devel-

opment. In both rounds, each participant received (1) the quality framework including 

the questions; (2) the mobile checklists’ reference model and (3) an Apple iPad with 



two mobile checklist applications. The checklists were different for each participant 

and not among the ones used in constructing the reference model. The experiment 

started with an explanation of the framework given by one of the authors, then the 

participant had to analyze the reference model with regard to its syntactic quality. 

Afterwards he or she had to use and analyze the two pre-installed mobile applications. 

In order to evaluate the semantic quality, we asked the participants to model the 

checklist application using the reference model. Finally, with a better understanding 

of the syntax and semantic of the reference model, the participant had to evaluate the 

comprehension of the model (pragmatic quality). For each participant, the experiment 

ended with an open discussion in order to clarify the issues raised and gather addi-

tional informal feedback. 

In the first round, the main comments were related to the model’s validity and com-

pleteness, more specifically to the entities participant and object. One researcher sug-

gested moving the subjects at a task level to allow individuals to be involved in one 

specific task. This comment did not come from the checklist analyzed, but from a 

personal note. Although it is relevant, we decided not to integrate it in the final model, 

because we did not observe it in any checklist, and it would imply to assign the partic-

ipant at the task level. Another comment related to the utility of the object entity and 

suggested merging object and context. We agree on their similarity in terms of attrib-

utes, but from a conceptual point of view, object and context differ. The object is a 

focal entity for checklists and goes beyond the context: It represents the motivation of 

an activity (checklist in our case), and once processed, leads to the end of the activity 

[24]. In the second round, comments on the syntax of the model concerned the entity 

checklistInstance. The latter was first named instance, which confused our partici-

pants.  

Table 2. Quality Criteria for the Conceptual Model’s Evaluation (based on [15]) 
Criteria Goals Model Properties Evaluation 

Syntactic quality Correctness: All statement in 
the model are according to the 

syntax. 

 Formal syntax Round 2: 

 Misunderstanding with 

the instance 

Semantic quality Validity: All statement made 
by the model are correct. 

 Correctness 

 Annotations and 
traceability 

 Consistency 

 Unambiguity  

Round 1: 

 Utility of having two 

entities for the context? 

 Roles at a task level? 

Round 2: 

 Roles at a task level? 

Completeness: The statement 

about the domain are correct 
and relevant. 

Pragmatic quality Comprehension: The model 

projections have been under-
stood by the relevant audience. 

 Executability 

 Expressive  

economy 

 Structuredness 

N/A 

7 Discussion and Conclusion 

As topic of research, mobile checklists lie at the intersection between organizational 

design and mobile technologies: 1) checklists are cognitive tools that codify proce-

dural knowledge present in organizational routines; 2) mobile technologies can play 

an important role in supporting individual task execution, thereby maximizing the 



quality and safety of work. Until now, checklists have been mostly investigated by 

domain experts who focus on processes and guidelines for creating effective check-

lists for specific purposes. As underpinned by the calls for a “science of checklists” 

[2], we lack academic work, which goes beyond checklist design for specific purpos-

es, to advance checklist design, implementation and evaluation. In order to address 

this research gap, the paper at hand sheds light on checklists’ characteristics and con-

ceptualization as well as the specificities of mobile checklists. Main outcomes of our 

research are a comparative table (Table 1) analyzing paper-based and mobile check-

lists as well as a reference model (Figure 4), which was systematically constructed 

following design science guidelines. Coming back to the concept of checklist as cog-

nitive tool, we can argue that mobile checklists provide a better cognitive support for 

the following reasons: 1) Mobile checklists adapt a checklist’s content according to 

the context, the subject and the object and thereby provide the executants with very 

specific task documentation; 2) They can automatically verify the consistency of tasks 

by means of statuses and outcomes; 3) They do not only provide individual guidance 

for executing tasks, but also help with documentation of the results and collaboration 

within teams. By providing the vocabulary and symbols for conceptualizing check-

lists, the reference model creates a shared understanding of the domain knowledge 

between users, checklist designers and developers. Interestingly, our study reveals 

two main differences between mobile and paper-based checklists, with impact on the 

reference model: dynamic adaptation of mobile checklists and the real-time verifica-

tion of tasks. Since the content of mobile checklists may be dynamically adapted to 

the context, subject or object, they become more accurate than their paper-based al-

ternatives. In addition, mobile checklists provide real-time verification, by analyzing 

the status or output of tasks to eventually alert or inform the executants. This func-

tionality, which can at most be realized by a manual verification for paper-based 

checklists, requires to model constraints in the reference model. 

Our research complements existing studies that mainly focus on the usage and bene-

fits of mobile checklists, but do not elaborate on their structure and design. The sug-

gested reference model lays important groundwork by synthesizing the main entities 

describing the structure, roles and context of mobile checklists and their relationships. 

It thereby contributes to the science of checklists [2] and advances their development, 

implementation and evaluation. Practitioners can benefit from our reference model for 

developing mobile checklist applications faster, thereby decreasing the upfront effort 

linked to the conceptual design. The model also supports software vendors in offering 

mobile checklist applications as “packaged software” with configuration possibilities 

(e.g. similar to Business Process Management tools). 

We acknowledge certain limitations of our study. Though our reference model was 

designed based on scientific literature and the analysis of 22 (mobile) checklists from 

different fields and evaluated based on 12 additional mobile checklists, we cannot 

guarantee to have covered all possible conceptualizations of checklists. Furthermore, 

we only conducted two rounds of analytical evaluation, since we are still at a relative-

ly early stage of reference model construction. This implies that the applicability of 

the model has not been tested so far, but will be topic of future research. Since the 

model’s main goal is to represent generic domain knowledge, it needs to be included 



in requirement analysis methods to ensure an effective implementation of a mobile 

checklist in a specific setting.  

To conclude, our research is meant to lay the groundwork for a long-term research 

that aims to develop a design theory for mobile checklists. Consequently and in order 

to reach this goal, our future research will investigate the design of individualized and 

dynamic mobile checklists which leverage the capabilities of mobile devices to effec-

tively support working routines. We see further research opportunities in the experi-

mental evaluation of mobile checklists’ usage in organizational contexts and the iden-

tification of design principles for effective mobile checklists.  
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Surgical safety check-

list [6] 

19 tasks in 3 

sections 

Binary check-

box 

- - 
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Pre-flight checklist 

[7] * 

11 tasks in two 

sections 

Binary 

checkbox 

Dynamic 

predefined 

outcome 

N/A 

Revised memory and 

behavior problems [25] 

24 tasks in 3 

sections 

Scale from 0 to 

4 

- - Electronic Objec-

tive Structured 

Clinical Examina-

tion[4] 

Tasks in catego-

ries and sections 

Various 

(e.g., very 

good, good 

sufficient) 

Various 

(e.g., body 

weight, 

infection) 

Electronic 

signature, 

validity 

constraints 

Evaluating digital 

library software [20] 

120 tasks in 12 

sections and 42 

sub-sections 

Binary check-

box 

- - 

P
ra

ct
ic

al
-w

o
rl

d
 

Mobile Service 

Advisor 

40 tasks in 3 

sections 

Binary 

checkbox 

Various pre-

defined text 

or free text 

3D-models, 

electronic 

signature 

Rotterdam symptom 

checklist [21] 

34 in 1 section Not at all 

A little 

Somewhat 

Very much 

- - Clue-in inspection Customizable 

tasks in sections 

Binary 

checkbox or 

selection 

lists or text 

Free text Pictures, 

electronic 

signature, 

validity 

constraints 

Detection of defects in 

use case models [26] 

19 tasks in 4 

sections 

Free text - - Inspection, checks 

and audits 

Customizable 

tasks in section 

and sub-sections 

Yes 

No 

Na 

Free text Pictures, 

auditing, 

reporting 

Pre-flight checklist [19] 77 tasks in 3 

sections and 5 

sub-sections 

Binary check-

box 

Static 

prede-

fined 

out-

come 

Additional 

information for 

each sub-

section 

Audit compliance Checklists built 

through the app. 

Sections and 

sub-sections 

Checkbox, 

free text or 

selection list 

Free text, 

checkbox, 

selection list 

Pictures 

P
ra

ct
ic

al
-w

o
rl

d
 

Valve installation 25 tasks in 2 

sections and 15 

sub-sections 

Binary check-

box 

- - Property inspector Customizable 

tasks in section 

Binary 

checkbox 

Free text Pictures, 

electronic 

signature 

How to build a custom 

home 

122 tasks in 20 

sections 

Binary check-

box 

- - Environmental 

health inspection 

60 tasks in 2 

sections and 17 

sub-sections 

In 

Out 

No 

Na 

Dynamic 

Predefined 

outcome 

Pictures, 

electronic 

signature, 

dashboard, 

reporting 

Crane checklist, 

construction sites 

20 tasks in 5 

sections 

Various (e.g., 

yes, partially, 

no) 

- Pictures Mobile field 

service 

Customizable: 

Built on template 

Binary 

checkbox 

Free text in 

some 

templates 

Pictures, 

electronic 

signature 

Auto detailing inspec-

tion 

47 tasks in 2 

sections and 12 

sub-sections 

Binary check-

box 

- - Aircraft checklist 

(non official) 

Customizable: 

Built on template 

Binary 

checkbox 

- - 

Patient safety in 

operating rooms 

34 tasks in 3 

section and 11 

sub-sections 

Binary check-

box 

- -  

How to organize an 

IEEE Conference 

69 tasks in 5 

sections 

Binary check-

box 

 Timeline, links 

to documents, 

contacts 

 


