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Akhilesh Bajaj

My primary areas of research in management information systems (MIS) have been and continue to be a) the effective and efficient construction of organizational information systems, and b) the evaluation of information systems from the end-user perspective. I became interested in both these streams of research during my dissertation, and have explored richer problems in both areas since then. I firmly believe that research should be amalgamated in the classroom, and utilize results from my research in both undergraduate and graduate courses. I also augment my research by serving on the editorial boards of six journals: Journal Of Database Management, Journal of Electronic Commerce Research, Journal of Electronic Commerce in Organizations, International Journal of Intelligent Information Technologies, International Journal of Web Services Research, and  International Journal of Business Process Integration and Management.
My future plans are to continue to explore new research projects related to developing and utilizing information systems in organizations. The chart in figure 1 of this document presents a high level view of my past research activity and my immediate future research plans, by mapping journal publications with broad research streams. Next, I describe these research streams in more detail. 

1. The Construction of Organizational Information Systems (IS)

In the area of IS construction, organizational ISs present two unique challenges: they usually require persistent storage and easy retrieval of data; and they need to conform to the needs of a very diverse user population (since many different roles in an organization use the same IS). I have done some work that addresses the first challenge, where I explored the design of more efficient database management systems, utilizing faster transaction scheduling algorithms, as well as leveraging new standards to enable data sharing. As figure 1 indicates, the majority of my work in this area has addressed the second challenge, which I describe next. 
It is well accepted in MIS research and practice that requirements’ gathering is critical to the success rate of organizational IS construction and implementation. Capturing requirements in a model can be more useful than in a natural language because requirement models provide less ambiguity, produce requirements specifications that are more concise and complete and better aid in the subsequent design and construction of the of resulting IS than natural language. While I have developed and published my own conceptual models for requirements gathering, I have also analyzed existing modeling methods in order to understand what aspects of these methods make them more usable for systems analysts, and where improvements need to be made. In this area, I have contributed to both the theoretical and empirical evaluation of modeling methods. All of this work provides insight into how to create modeling methods that are more usable by systems analysts, and which can hence lead to better and cheaper systems. Apart from many journal publications in the area, I regularly publish in the world’s premier workshop devoted to evaluating modeling methods, and in two cases, my work there was judged amongst the top 2 papers of the workshop. 

One of the models I have created is the Entity-relationship-Activity (ERA) model that can be easily used to model large scale business requirements. Prior research suggests that the usage of multiple models to simultaneously model an application contributes to the scalability problem. ERA is aimed directly at assuaging this problem, since it captures sufficient information to create a large system in a single model. Once an ERA model is created for a potential application, the design of the application follows from the ERA model. In 1998, I received a faculty development fund grant to create a computer aided software engineering (CASE) tool, based on ERA. This tool, developed purely in Java, was completed in July, 1999. Since then, it has been extensively tested in several organizations (both profit and not-for-profit) and used to capture requirements and develop advanced prototypes for large custom systems supporting several users. Since a modeling method consists of both a notation and a process, I have also created a process for using ERA. I taught both the ERA notation and the process in two masters level course offerings at Carnegie Mellon University: Advanced Database Management (90-758/95-704) and Building and Implementing Enterprise Wide Systems (95-794). I have incorporated the ERA methodology into the new undergraduate/graduate MIS Elective being offered at TU from Fall 2008: Enerprise Wide Systems (MIS 4233/6233). 
A third aspect of developing organizational ISs is effective project management. This is an area that I have been exploring for the last four years. First I examined the managerial levers that can be used to effectively manage high-technology new product development. A second project, under review, examines how interpersonal relationships that already exist between end-users can be leveraged to optimally allocate the different workflows supported by an organizational IS. Tow other interrelated projects, one already published and one under review, investigate how the outputs of systems analysis and design can be used to better estimate the qualitative benefits of an IS project, as well as the initial costs and cash flows associated with the project. 
2. Evaluating Organizational ISs From an End-User Perspective
My first work in this area examined psychological models of end-user behavior, such as cognitive dissonance and the theory of reasoned action, and incorporated present behavior (usage of an IS) into future attitudes towards the IS. Our model proposed and tested the addition of a behavioral feedback loop into an existing model called the technology acceptance model (TAM) which was well accepted in literature. To evaluate the parameters in our model, we used a longitudinal survey method, and applied structural equation modeling with instrumental constructs. In subsequent studies, I have developed a methodology using conjoint analysis (CA), which has, to the best of my knowledge, never before been used in IS studies. I used this methodology to study the evaluation models of senior IS managers and fresh MIS graduates towards computer architectures as well as software quality. In the first CA study, I studied the decision models of senior IS managers, randomly selected, from a database of large companies. The results clearly indicated that IS managers held software quality above all other factors, when deciding to adopt computer architectures for their organizations. Software quality was then refined into four factors. In a second follow-up study, we conducted another CA study on a (different) random sample of IS managers that studied these four factors. The results indicate that the reliability of software is most important in the minds of senior IS managers, when evaluating software quality, when evaluated along with feature set, learnability and response time. In a third CA study, I used a binary expert-novice paradigm to compare the evaluation models of senior IS managers with fresh IS graduates, to see if there were any differences. The finding here was that their evaluation models were strikingly similar, which implied that IS managers may not use expertise when evaluating computing architectures. The results are interesting for vendors who may be interested in targeting segments of IS managers, as well as for students of management decision making, who are interested in studying the level of expertise that goes into large decisions such as computing architectures for an organization. 

3. Future Research 

3.1 Extending Systems Analysis to Understand Cost Drivers in Activity Based Costing
In collaboration with Dr. Wray Bradley, of TU, I am developing a methodology to utilize current data and process modeling methods to provide a grounded framework for estimating the cost drivers in activity based costing (ABC). The approach we will take recognizes that it is the low level detail of process information offered by systems analysis that may benefit the allocation of costs of various business processes. We will also explore if current systems analysis and design models need to be enhanced in order to better capture information that may lead to improved ABC practices. At present we are understanding earlier work done in the area and structuring hypotheses. Empirical work in organizations will follow. 
3.2 Enabling End users to Create Detailed Data Models
In collaboration with two undergraduate students (one of them a TURC project) I have been exploring how requirements can be better elicited from end-users, so that they can create their own data models. We are exploring the use of a screen based model, wherein users specify their screens during requirements elicitation, and have developed a mapping algorithm to derive the data model from the screens. This will be empirically tested in Fall 2008. The potential implications of this research include the ability to build custom large scale information systems at lower cost, and the method of teaching data modeling techniques in the classroom.  
3.3 Investigating Consumer Utilization of Search Engines
This project is in collaboration with Dr. Charles Wood, of TU and Mr. Gordon Hotchkiss, President and CEO of Enquiro. Our goal is to understand how consumers utilize search engines such as www.google.com. As an increasing number of consumers utilize the world wide web (WWW) for shopping and searching for information, search engines are becoming recognized by organizations as an important marketing channel. Our research partnership brings together TU and industry resources that will allow us to gather and analyze data not practical in a pure university setting. We have completed empirical data collection, and have written up a conference paper, as well as presented our initial empirical findings at an industry conference. This paper will be written up in Fall 2008 as a journal article. 
As can be seen, I am comfortable with diverse research methodologies that include formal mathematical modeling, survey research, face-to-face data collection and case study research. I seek interesting problems that are amenable to rigorous research, and that have strong implications for industry. From a publishing standpoint, I strive to balance quantity and quality. As can be seen from reading my past work, I am extremely flexible and open-minded when it comes to research methodologies and am constantly looking to collaborate with other researchers. I am very appreciative of our collegial environment at TU, and look forward to many fruitful research projects here at TU. 
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