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Abstract. This paper aims to analyze the state-of-

the-art of technology acceptance research in the area 

of mobile services concerning rigor and relevance as 

well as concerning the scientific approach that is used 

based on a full text analysis. The results show the 

current dominance of rigor over relevance and of 

Behavioral Science over Design Science but also offer 

opportunities to enhance research quality as a whole 

by including Design Science principles in this 

research area that is usually seen as a typical domain 

for Behavioral Science. 
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1 Introduction 
 

Technology acceptance research is commonly 

allocated in the area of Behavioral Science [13] as it 

focuses the user’s behavioral intention to use a certain 

technology. Various models of technology acceptance 

were published in the course of the last decades. Most 

popular among them is Technology Acceptance 

Model [8] but also Task Technology Fit Model [11], 

Unified Theory of Acceptance and Use of Technology 

[21] and still Theory of Reasoned Action [10] are 

quite often used. An increasing number of papers in 

this area addresses acceptance of mobile technologies 

and services. Unfortunately there seems to be a lack 

of relevance as many innovations fail. As to say 

practitioners are unable to predict user acceptance of 

mobile services. Examples are Mobile TV via dvb-h 

in Europe which was predicted to be a “killer 

application” or SMS which was supposed to be a 

niche product. Either the models don’t work in these 

cases or they don’t even reach the people they 

address. A pilot study [16] examining two volumes of 

important IS journals already confirmed the 

assumption that there is a lack of relevance in 

acceptance research for mobile services. 

This problem led to following research questions: 

 Is rigor still dominating relevance?  

 Are there any attempts to include the Design 

Science approach in technology acceptance 

research?  

 Are rigor and relevance contradictorily 

qualities?  

 Is rigor the monopolized by Behavioral Science 

and relevance by Design Science?  

 Are Design Science and Behavioral Science 

diametrically opposed approaches?  

 Are there possibilities to include both and 

thereby enhance quality of research? 

 

 

2 Conceptual Framework 
 
Most ideas of this study are drawn from two 

important debates that influenced the IS community. 

One is the Rigor versus Relevance-debate that peaked 

in the late 1990s and second is the ongoing 

Behavioral versus Design Science-debate that 

includes arguments deriving from the first.  

 

2.1 Rigor vs. Relevance 

 
Rigor is a quality criterion concerning scientific 

standards, norms and commons. It is influenced by 

many different factors and is delimited in various 

ways. Some parameters of rigor occur quite often in 

papers dealing with rigor and relevance and they seem 

to be essential. Replicability of research [19; 4; 27] is 

one of them. The research process should be designed 

and described in a way that enables other researchers 

to repeat it. Logical rigor [28; 23; 24; 1; 4; 18; 7; 15; 
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22] is also a commonly named factor. Modeling and 

derivation of hypothesis and research model should be 

logically traceable. Coverage of significant literature 

[13; 22; 19; 4; 27; 18] is a basic criterion for rigorous 

research. It implies the requirement to include 

existing theories and thoughts and not to neglect 

important literature. The call for reasonable reliability 

and validity tests [20; 1] includes an argumentative 

base for their use. Sample choice [19; 6] is a disputed 

topic in the area of rigor. There exist different 

attitudes concerning so called “magical numbers” that 

indicate whether “n” is sufficiently high or not. Also 

the composition of the sample can influence research 

quality. 

Relevance as a second important quality criterion 

pertains to practical usefulness of research. A high 

relevant paper will influence people’s behaviour, e.g. 

concerning design and implementation of a new 

technology, in practice. Insufficient rigor can also 

harm relevance as research that is not done properly is 

hardly applicable [25]. Other factors are not so easy to 

delineate. A relevant paper should offer precise 

implications for action [12; 28; 24]. The reader should 

find clear instructions of processes and activities that 

are suggested. Timeliness of the underlying 

technology [13; 12; 14; 24] is also important and 

often named. Research can be more influential for 

new or upcoming technologies than for old and 

already outdated ones. The success factors [22] that 

are proposed should be counterintuitive or at least 

debateable. Otherwise no practitioner will consider 

the paper relevant. Limitations [22] of the study have 

to be stated explicitly to define applicability of the 

results. A further point that is crucial to relevance is 

addressing the target group [13; 2]. Research that is 

not communicated properly to its addressees is not 

relevant for them. Therefore language, content and 

journal choice should be based on the intended target 

group. 

 

2.2 Behavioral Science vs. Design Science 

 
Research intention is the main difference between 

Behavioral and Design Science approaches [14]. 

Design Science on the one hand aims to contribute to 

practice [14; 28; 19; 4; 27; 18; 3], whereas Behavioral 

Science on the other hand wants to contribute to 

knowledge [13; 14; 28; 19; 4; 27; 18; 22]. The first 

intends to solve problems rather than understand them 

[1;14]. Also the sources of problems are different. 

While Design Science draws problems from real 

world and practice, Behavioral Science addresses 

scientific problems [13]. Main activities in Design 

Science are creation and evaluation [14] whereas a 

Behavioral Science approach will require to discover 

and to justify [13; 14]. Generalizability is a goal of 

Behavioral Science research [13; 14] but not of 

Design Science where results are mainly limited to 

one specific case. Design Science necessitates an 

iterative research process [13; 25] where the artefact 

is evaluated and reevaluated while Behavioral Science 

papers are often based on one finished study. 

Behavioral Science research on the one hand tests 

validity concerning content, constructs and items [5; 

20; 14]. Design Science on the other hand seeks to 

test validity concerning reality [13; 3]. As to say test 

if the artefact is useful in order to solve the problem. 

 

2.3 Research Model 

 
Based on the assumptions mentioned above and on 

the suggestion to differentiate between research 

process and research product [9] the research model 

depicted in figure 1 was elaborated. 

 

Research process Research output

Rigor

Relevance

Behavioral 

Science

Design 

Science

 
Figure 1. Research model. 

 

Design Science and Behavioral Science are regarded 

as to approaches that can be followed in the research 

process. Rigor and relevance are assumed to be two 

qualities of the research output. Of course rigor and 

relevance are important qualities of the research 

process too but as the problem discussed in this paper 

is predominantly a problem of communicating 

relevant research both are only regarded in the 

capacity of article qualities.  

 

2.4 Hypotheses 

 
According to the research model and research 

questions above interrelations concerning different 

topics were hypothesized.  

Concerning distribution of occurrence: 

1a. Rigor exceeds relevance. 

1b. Behavioral Science approach exceeds Design 

Science approach. 

Concerning dichotomy of rigor and relevance: 

2a. The more rigor, the less relevance. 

2b. The more relevance, the less rigor. 

Concerning dichotomy of Behavioral Science and 

Design Science: 

3a. The more Behavioral Science-critera are met, the 

fewer Design Science-critera are met. 
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3b. The more Design Science-critera are met, the 

fewer Behavioral Science-critera are met. 

Concerning relatedness of Rigor vs. Relevance 

problem and Behavioral Science vs. Design Science 

problem: 

4a. The more Behavioral Science criteria are met, the 

more rigorous is the paper. 

4b. The more Design Science-critera are met, the 

more relevant is the paper. 

 

 

3 Study Design 
 
The study is based on a full text analysis of articles 

concerning technology acceptance of mobile services 

published in main IS journals since 2004. 

 

3.1 Journal Selection 

 
The journals considered for this research were 

selected on the base of three criteria. First criterion 

was the “Science Citation Index”-ranking. All 

Journals from category “Information Science & 

Library Science“ in SSCI or „Computer Science, 

Information Systems“ in SCI with ISI-JCR-Impact 

factors higher than 1.000 were included. Also 

Journals with A-rankings by the “Wissenschaftliche 

Kommission Wirtschaftsinformatik im Verband der 

Hochschullehrer für Betriebswirtschaft” (= part of the 

German Academic Association for Business 

Research) and “Fachbereich für Wirtschaftsinformatik 

der Gesellschaft für Informatik” (= part of the 

German Society for Informatics) published in 

“Wirtschaftsinformatik” [26] were chosen. Based on 

the third criterion also journals ranked as „B-

Journals“ in the list mentioned above and those with 

impact factors lower than 1.000 but included at least 

one significant article in the pilot research were 

included for further examination. 

 

3.2 Article Selection 

 
All articles concerning technology acceptance 

research for mobile services were chosen. For this 

purpose all tables of content and if necessary abstracts 

were screened for articles that deal with adoption and 

further usage of mobile services. Mobile services 

were regarded in a broad sense as to say all 

applications and functions on mobile devices were 

included.  

 

 

 

3.3 Encoding process 
 

All selected articles were encoded according to the 

criteria catalogue listed in table 1 and table 2 below. 

Each item was rated on a scale from 0 – poorly met 

criterion to 5 – highly met criterion. The encoding 

process was administered independently by two 

researchers that exchanged their experiences after 

encoding a randomly chosen sample of 15 articles. 

Their results were fairly close and the discussion led 

to further accordance. 

 
Table 1. Catalogue of analyzed research process 

characteristics. 
Construct Item Code 

Design 

Science 

Contribution to 

practice 

0 - marginal contribution 

5 – high contribution 

 Create/evaluate 0 - marginal intention to 

create or evaluate an 

artifact 

5 – intention to create or 

evaluate an artifact 

 Validity 

concerning 

reality 

0 – no test in practice 

5 – validity is tested in 

reality 

 Solve problems 0 – low intention to solve 

(real world) problems 

5 – high intention to solve 

(real world) problems  

 Iterative process 0 – one finished study 

5 – research as an iterative 

circle 

Behavioral 

Science 

Contribution to 

knowledge 

0 - marginal contribution 

5 – high contribution 

 Discover/justify 0 – marginal intention to 

discover or justify a theory 

5 – intention to discover or 

justify a theory 

 Content, 

construct and 

item validity 

0 - Validity is not tested by 

statistical and mathematical 

methods 

5 – Validity is tested by 

statistical and mathematical 

methods 

 Understand 

problems 

0 - low intention to 

understand (scientific) 

problems 

5 – high intention to 

understand (scientific) 

problems 

 Generalizability 

as goal 

0 – limitation to one case 

5 – intention to make 

generalizations  

 
Table 2. Catalogue of research output quality criteria. 

Construct Item Code 

Relevance Target group 0 - is not met by journal 

choice, language and content 

5 - is met by journal choice, 

language and content 

 Limitations 0 – nebulous or preventing any 

application 

5 - stated clear; not harming 

applicability 

 Success 

factors 

0 - well tested “old” factors or 

factors that are not discussible 

5 - new and discussible 

 Implications 

for action 

0 – none or vague implications 

5 – precise description of 

suggested activities 

 Timeliness 0 - outdated technology 
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5 - new or upcoming 

technology 

Rigor Replicability 

of research 

0 – poor description of 

research design, process and 

surroundings  

5 – detailed description of 

research design, process and 

surroundings 

 Logical rigor 0 – vague assumptions and 

unclear explications 

5 - clear derivation and 

explication of relations in 

research model and 

hypotheses; visual illustration 

 Coverage of 

significant 

literature 

0 - narrow base; important 

theories neglected  

5 - broad base; all important 

theories considered 

 Reasonable 

reliability 

and validity 

tests 

0 - vague or no arguments for 

test usage; poor report 

5 – suitable tests supported 

with arguments and accurately 

illustrated 

 Sample 

choice 

0 - inadequate size and 

consistence 

5 - adequate size and 

consistence 

 

 

 

4 Results and Discussion 
 
The 67 journals considered for this study published a 

total amount of 25031 articles in the period from 2004 

to 2009. 73 of these articles dealt with the topic in 

question which represents 0,29 % of all articles. 

Figure 2 below depicts the chronological distribution 

of papers.  
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Figure 2. Chronological distribution of papers 

included in this research.  

 

 

 

4.1 Rigor vs. Relevance 

 
On average papers received 1,83 points on the 

relevance scale and 2,35 points on the rigor scale. In 

total numbers 39 papers were predominantly rigorous 

whereas only 28 papers were predominantly relevant. 

These result supports hypothesis 1a: Rigor exceeds 

relevance. Mean values of all single items are listed in 

table 3 below. Coverage of significant literature was 

the quality criterion with the highest mean value and 

timeliness with the lowest value. This might indicate 

that sufficient rigor is a conditio sine qua non whereas 

relevance is an additional quality. 

 

Table 3. Mean values of research output quality 

criteria. 

Construct Item Mean 

Relevance Target group 2,11 

 Limitations 1,52 

 Success factors 2,29 

 Implications for action 1,85 

 Timeliness 1,38 

Rigor Replicability of research 2,15 

 Logical rigor 2,63 

 Coverage of significant literature 3,16 

 Reasonable reliability and 

validity tests 

2,01 

 Sample choice 1,78 

 

In figure 3 below all papers are positioned in a graph 

that depicts their mean values concerning rigor and 

relevance. If rigor and relevance were completely 

contradictorily qualities all papers should be located 

on the two axes of the graph. This is not the case. 

Many papers are located between the axes and 

therefore include both qualities. The correlation of 

rigor and relevance is postive (0,56) not negative as 

suggested in hypotheses 2a and 2b. 

 

 
Figure 3. Research output quality of all papers. Each 

dot represents one paper (dots might overlap each 

other). 

 

4.2 Behavioral Science vs. Design Science 

 
Altogether 44 papers were dominated by a Behavioral 

Science approach while only 19 papers were basically 

Design Science papers. Mean value for Design 

Science characteristics was 0,78 and 1,82 for 

Behavioral Science. This supports hypothesis 1b: 

Behavioral Science approach exceeds Design Science 

approach. Results for all single items are listed in 

table 4 below. The intention to contribute to 
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knowledge as well as the activity to discover or justify 

received highest mean values in this concern whereas 

the desire to solve problems from real world received 

the lowest mean value in this concern.  

 

Table 4. Mean values of research process 

characteristics. 

Construct Item Mean 

Design Science Contribution to practice 0,77 

 Create/evaluate 0,77 

 Validity concerning reality 0,85 

 Solve problems 0,70 

 Iterative process 0,82 

Behavioral 

Science 

Contribution to knowledge 2,01 

 Discover/justify 2,01 

 Content, construct and item 

validity 

1,95 

 Understand problems 1,71 

 Generalizability as goal 1,40 

 

Unlike rigor and relevance there seems to be a 

dichotomy concerning Design Science and Behavioral 

Sciences. All papers are again positioned in a graph 

depicting their Behavioral Science and Design 

Science properties. 43 out of 44 Behavioral Science 

papers do not meet any Design Science criteria and 14 

out of 19 Design Science papers do not include any 

Behavioral Science principles. There is also a 

negative correlation (-0,46) between the two 

approaches. These results support hypotheses 3a and 

3b concerning the dichotomy of Design Science and 

Behavioral Science. Nevertheless some papers 

included characteristics and principles of both 

approaches. 

 

 
Figure 4. Research process characteristics of all 

papers. Each dot represents one paper (dots might 

overlap each other).  

 

Concerning the relatedness of the two problems in 

concern namely rigor versus relevance and Design 

Science versus Behavioral Science results are not too 

clear. When regarding the 44 Behavioral Science 

Papers there is a significant dominance of rigor 

observable. 33 of them are predominately rigorous 

papers and the mean value for rigor is 3,17 (compared 

to 2,35 for all papers). There is also a strong 

correlation (0,85) between rigor and Behavioral 

Science characteristics. These results support 

hypothesis 4a: The more Behavioral Science criteria 

are met, the more rigor. 

In the case of Design Science and relevance the 

relation is not that simple. Out of 19 Design Science 

papers 15 were predominantly relevant which 

indicates a relation between these properties but the 

correlation between Design Science characteristics 

and relevance is not significant. Nevertheless there 

seems to be at least some kind of relatedness in this 

case as well. 

 

 

5 Summary and Outlook 
 
The problem addressed by this paper is missing 

relevance of technology acceptance research for 

mobile services. In order to enhance relevance the 

possibilities concerning inclusion of Design Science 

principles is examined. Table 5 below gives an 

overview of the results of the study. 

 

Table 5. Results of the study at a glance. 

Nr. Hypothesis Result 

1a Rigor exceeds relevance. Supported 

1b Behavioral Science approach 

exceeds Design Science approach. 

Supported 

2a The more rigor, the less relevance. Not 

supported 

2b The more relevance, the less rigor. Not 

supported 

3a The more Behavioral Science-

critera are met, the fewer Design 

Science-critera are met. 

Supported 

3b The more Design Science-critera 

are met, the fewer Behavioral 

Science-critera are met. 

Supported 

4a The more Behavioral Science 

criteria are met, the more rigorous 

is the paper. 

Supported 

4b The more Design Science-critera 

are met, the more relevant is the 

paper. 

no answer 

 

The results show that there is a lack of relevance in 

technology acceptance research and that there is no 

compulsory contradiction of rigor and relevance. Also 

possibilities for the coexistence of Behavioral Science 

and Design Science were detected which might hold 

opportunities for research in future. Relevance must 

be increased in order to foster research quality. One 

path to achieve this goal is the inclusion of Design 

Science principles into the research process. This 

leads to new requirements for technology acceptance 

research for mobile services: 

 Research aims to contribute to practice as well 

as to common knowledge. 
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 Research aims to solve problems from real 

world as well as understand scientific problems. 

 Usefulness is a validity criterion concerning 

reality next to content, construct and item 

validity. 

 Success factors are new and discussible. 

 Research concerns new or upcoming 

technology. 

 Limitations of the results are clearly formulated. 

 The paper aims to and is designed to reach its 

defined target group. 

 The paper offers precise implications for action. 

All these new criteria should be met while sticking to 

existing “old” criteria of rigor and Behavioral Science 

(e.g. coverage of significant literature, reasonable 

reliability and validity tests, logical rigor etc.). This 

approach could enhance quality of research and 

prevent expensive innovation failures. 

 

The research gap detected in the course of this study 

will bet the foundation for further work in the area of 

technology acceptance research for mobile services. A 

technological artefact that measures factors 

influencing user acceptance in real-time should foster 

relevance in this field. Relevance will be high 

lightened by including Design Science principles 

while preserving rigor on a reasonable level.  

Simultaneously to this study data concerning basic 

research models, used acceptance constructs and main 

results of the publications in the area was collected. 

Analysis of this data will give an overview of the 

state-of-the-art in the area [17]. 

Further research could emphasize other aspects of 

Design Science, Behavioral Science, rigor and 

relevance as the ones used in this study are not 

exhaustive. A research question in this area could be: 

Which criteria of Design Science and Behavioral 

Science are contradictorily and cannot coexist in one 

research process? As this study showed both 

approaches can coexist in general but there might be 

some criteria that are completely opposite. The same 

question could be interesting for rigor and relevance. 
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