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1Cultural Analyses of In-car Communication

1.1Introduction

When we sit with our laptop, phone, or television, we are involved in an interaction with communication technology. We have our own ways of thinking, our culturally based conceptions about that technology, about what it is, how it might be of use, and also, of course, about how we will indeed use it. This general arena of activity is called by some, the human−machine interface. This is of course a complex site of activity, and of study, as complexities of use lead to research reports with reports leading to the redesign of our technological devices or machines. This cycle of human use and research results in devices being the way that they are, and thereby sets the stage for end-users to use them in the complex and at times unexpected ways that we do.

One such device is being placed in the dashboard of cars or automotive vehicles generally. This sort of device allows drivers and passengers to adjust the temperature of the vehicle or the volume of speakers, to play a variety of radio stations, to play from personal music libraries, to make telephone calls, to navigate to destinations, and to conduct other such activities including the possibilities of messaging, conferencing, and other various forms of entertainment. Increasingly, multiple modes of interacting with such devices are being used. Earlier designs of these devices have relied mostly on push-button technologies. More often, now, a variety of modalities is integrated into a multimodal interface, such as touch screens or touch pads. When voice activation is used and when this is initially successful, for many tasks, users tend to like it.

The engineering of this technology for the dashboard of cars has been finely studied, as well as interactions between drivers and passengers in the car; however, the interaction between the people in the car and a dashboard device has been somewhat less studied, especially the cultural variety in its conception, use, and interpretation. For various reasons, among them the complexity of tasks and missing knowledge, a human−machine interface is developed for a large market, such as the US, and subsequently localized to a variety of other markets. For speech interface utterances of the machine, the responses to the user are often translated literally from one language to another, focusing on a generic dialog rather than cultural appropriateness, unconsciously violating cultural norms for communication. One observed example is the translation of the system English request ‘‘Please say your command’’ to the German ‘‘Bitte sagen Sie ein Kommando,’’ which ignores the different meanings of Kommando in German* where the word is used solely for military purposes or for training pets and implies a boss−underling relationship and thus a notion of arbitrariness. General Motors (GM) has decided to invest into knowledge about cultural communication practices in important markets to offer a compelling human−machine interface for more pleasant user experiences. The practical difficulties GM investigators needed to address, then, were cultural differences in not only uses but the recognition of languages including dialects, cultural differences in how errors were noticed then corrected, as well as cultural differences in the flow of in-car dialogue from task initiations to completions. What if new cars could adjust in-car devices to particular ways of speaking around the world? Investigators at GM Research and Development in Herzeliya, Israel, and in Warren, Michigan, have been pioneers in examining the human−machine interface and recently in noticing how cultural features like these were active at every stage but were not adequately being studied (Tsimhoni, Winter, & Grost, 2009). Dr. Ute Winter was quick to notice the need for basic research in this area and produced a call by GM for such research to address this variability. In it she wrote: ‘‘The goal of this research is to develop a framework of cultural dimensions and principles, which have influence on discourse and may lead to different perception of dialog success by conversation partners with different cultural background. This conceptual framework should enable GM to derive a method for empirical learning about culturally driven user expectations, decisions and behaviours, while interacting with speech applications in specific regions of the world.’’ Dr. Winter sent this call to Carbaugh whose research, reported in Cultures in Conversation (2005) she had noticed as perhaps relevant to the call. To cut a long story short, Carbaugh, his team, and Winter with her team collaborated to produce a theory and methodology for doing such work, and subsequently conducted field studies using it in the United States and China (Carbaugh, Molina-Markham, van Over, & Winter, 2012). At GM, as a part of this project, the results of the field work are transformed into design considerations and recommendations for communication with future in-car infotainment systems using speech among other modalities (Winter, Tsimhoni, & Grost, 2011).


1.2The Ethnography of Communication: Cultural Discourse Analysis

Derived from and indebted to the ethnography of communication (Hymes, 1972; Philipsen & Coutu, 2005), cultural discourse analysis is devoted to the description and interpretation of communication practice (Berry, 2009; Carbaugh, 2007; Scollo, 2011). A special focus has been the exploration of intercultural interactions, especially as this sort of variability in practice is active in specific cultural scenes, like, perhaps surprisingly, the automobile.

Given the need for attention to cultural variability in the human−machine interface, General Motors sought a perspective and methodology for examining such variability within in-car communication. Given the approach to its study, ethnographers of communication and cultural discourse analysts were well-suited to design and conduct such study.

The approach designed specifically for this project treated the automobile as a communication situation, with special attention to cultural sequencing of talk, uses of directives, opening and closing of tasks, and repair or corrective exchanges. In addition, special attention was given to the multimodal capacities of users as they used speech and touch. Similarly, our conceptualization was attentive to participant gaze as it moves from the road to the device and back again. The methodology for collecting data was designed to ensure as much comfort for participants as was possible. Each participant used their own vehicle which we equipped, in each case, with a tablet device running the in-car system with capacities for phone calling, radio-playing, access to a music library, and eventually navigation. The participant’s car was equipped also with three cameras, one focused on the tablet device, one focused on the user’s face, with the third offering a wide-angle view of the participant, the researcher in the front passenger’s seat, the tablet, and the road ahead. All user interaction with the device and others in the car was thus recorded for purposes of our eventual analyses. This theoretical stance and methodology have produced extremely rich corpora of data from the United States and China.

Benefits of these studies went in multiple directions. General Motors sought an approach specially designed for the study of cultural features and dimensions of incar communication that Carbaugh and Molina-Markham produced. A second stage of the project focused on the conduct of field studies in the US and in China. The research team, acknowledged and listed as co-authors of this book, then used the approach to conduct the field studies in each site. The benefits to the research team icluded support of this complex research project, collaboration with an interdisciplinary team which included linguists, engineers, human factor specialists, interaction designers, and others, access to GM’s process of developing in-car technology, support for conducting fieldwork in multiple sites, and of course the opportunity to bring such work to completion through several collaborative efforts.


1.3Criteria for Deciding to Participate

The process of deciding whether to assemble a team to respond to GM’s call was not a simple matter. Several considerations animated that process. A primary consideration was whether the primary participants, the principal investigators, in this case Winter and Carbaugh, were ‘‘on the same page’’ with regard to the intellectual problems needing addressed and the general approach desirable for addressing them. In detailed discussions and correspondence, Carbaugh was assured Winter was knowledgeable about and supportive of the research that was needed. Winter, in turn, was confident the University of Massachusetts team could design and execute the type of research she wanted and needed to get done.

Another set of concerns related to the logistical support available for doing such work. After initial discussions, Winter asked Carbaugh what was needed, and Carbaugh responded with a tentative list of items, which Winter then adjusted, and so on. This process involved both principal players in producing short- and long- term planning for the project, which, in the long run, allowed the work to be done with adequate support.

A further set of concerns had to do with access to data. Carbaugh had worried that GM might put limits on the availability of the data collected and the construction of research reports. Winter was quick to convey that such limits were minor at the most and access would be assured throughout the entire project for analysis of data and research serving GM. Any concerns Carbaugh had were expressed by him immediately and were addressed directly by Winter in a timely way (and vice versa). So, the criteria used to decide whether to participate had to do with the synchronicity among participant researchers of the intellectual problems being addressed, the approach needed for addressing them, confidence by each party of the other, congeniality in relations among the key participants, adequate financial and logistical support for the project so designed including not only conceptual development but field studies, access to the data gathered, and few if any restrictions on the production of research reports.

From Carbaugh’s view, from the start of the collaboration to the present day, the project provided an interesting set of problems to study, a unique set of communication practices to theorize about, and an opportunity to support graduate student researchers and colleagues, with Lie, Molina-Markham, and van Over falling into the former category, and Professor Libin Hang into the latter.


1.4Difficulties and Challenges

At the same time, there were difficulties and challenges the project has faced. As readers of this book and this section in particular are undoubtedly aware, research projects must undergo review typically by an institutional review board (IRB). When a project puts study participants behind the wheel of an automobile with advanced infotainment technology to use, a number of questions are raised. An added factor is that the studies here are naturalistic or ethnographic, relying predominantly upon a qualitative research design, rather than the quantification of variables, and one can guess that this approach was not typical for such a review. Suffice to say here that the IRB review process was detailed, complicated, but eventually successful!

Throughout the research process, and in particular during the fieldwork phase, it was clear that we were operating under a set of tensions that needed careful balancing. One such tension existed between our ethnographic commitment to naturalistic study, and the needs of GM to acquire data and produce analyses that they knew could lead to actual revisions of the technology. For instance, as noted earlier, each vehicle was outfitted with a touch screen device that served as the visual and tactile interface to the ‘‘brain’’ of the in-car system. After installing this system in the participant’s car, we provided them an opportunity to familiarize themselves with the system before going out on the road, and also during this time we collected data on how a new user of a system goes about learning what that system does and interacts with it.

The in-car system itself, provided by GM, posed a challenge on this undertaking. While the aim was to allow the user to formulate his intentions and desires from the infotainment system in his preferred natural language at any point of the interaction, and at the time of field research project, no in-car production system available on the market had these communication capabilities. This problem was solved by modifying an existing infotainment system, similar in design and manual-visual capabilities to the Cadillac CUE, and disabling the speech recognition capabilities in favour of an embedded Wizard, who would translate the user’s spoken utterances into touch sequences in a specially designed Wizard interface. This solution guaranteed control over the performance of the system, while still most of its parts were a machine with the user communicating with that machine.

There was variation in the initial exploration and learning process while using this system. This meant that users had significant variance in their understanding of the system’s abilities from the start. Some failed to discover that while doing one thing, listening to the radio for instance, they could initiate a speech command to do something else, like make a phone call. Such task-switching events are of interest to GM because they are scenarios in which misunderstanding is possible and in which preferences may exist for how the car accomplishes that task. Should the system mute the radio when a user asks to make a call, or simply dim the music? If a user never determines that this is possible and never decides to engage such a sequence, then these data will obviously not be collected. How then, do we allow users to use the system in whatever ways ‘‘naturally’’ make sense to them, which are data of great value, while also assuring that they have enough information about the system to try things they might want to try if only they knew they were possible?

Eventually, we decided that the best solution would be to break our observations of the drive into three phases. In the first phase, users explored with little to no input from researchers in a safe environment like a parking lot while the motor was idling. In the second phase, users attempted to employ what they discovered about the system’s abilities in the parking lot, while out on the road, and sometimes discovered new abilities along the way. Around the halfway point of the ride, by prearrangement, we had the driver pull off the road. If by that time the user still had not discovered one of the system’s primary functions, we asked prompting questions like, ‘‘Would you like it if the car were able to switch between radio and a phone call through a voice command?’’, ‘‘How might you ask the system to do something like that?’’, and ‘‘Do you want to give that a try?’’ In the third phase, then, users had the opportunity to drive back to the starting point, and, if so inclined, to try some ways of interacting with the system that perhaps they had not thought possible. These distinct phases allowed us to capture data of essentially different types and later analyze them as such, so as to exercise some minimal bracketing of our explicit influence. This tension played out in other arenas as well when questions arose about the extent to which we might manufacture problems to see how people would deal with them. Here the line between experiment and ethnography becomes problematically blurred and not crossing this line required vigilance and negotiation between members of the research team to assure all needs were ultimately met without compromising the integrity of the research, which all valued.

The human−machine interface, as represented in interactions with newly developing multimodal in-car systems, is a rich site of study for researchers interested in culturally distinctive communication practices. Automotive designers benefit as well from investigations into naturalistic usage of new designs. The work we presented in this chapter represents a collaboration between researchers and designers at various locations that led to the development of an approach for studying cultural features of in-car communication, data and reports from field studies in various sites, and design considerations and recommendations for future in-car systems. We discussed our participation criteria, as well as concerns and tensions that may arise when balancing commitments of naturalistic study with design development goals, emphasizing the importance of awareness, attentiveness, and cooperation in ensuring research integrity.
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2A Model for Investigating Cultural Dimensions of Communication in the Car

2.1Introduction

Extensive research has documented how the cultural nature of communication varies both within and across regions of the world (Carbaugh, 1990, 2005; Hymes, 1972; Philipsen, 2002). Speech enabled Human-Machine Interface (HMI) design needs to take into account this variation in user understandings of and preferences for different ways of communicating in different cultural contexts. Literature provides evidence for such cultural aspects of preferred and effective user interaction, though no theoretical framework exists to formally study cultural dimensions and their design implications in the automotive environment (Tsimhoni, Winter, and Grost 2009). In this paper, our primary purpose is to discuss a framework we developed for researchers and designers to study speech enabled HMI systems. This framework, or perspective for inquiry, is designed to discover the cultural nature of communication in contexts, while it also positions investigators to discover new cultural dimensions and principles which designers may not have considered. Although our framework can be adapted to a variety of communication contexts, we focus here on in-car communication of drivers with a speech enabled HMI.

We begin with an overview of key concepts. Then, we introduce how these offer synergy with User Centred HMI design principles. In the end, we demonstrate briefly the leverage our approach offers by discussing two results of our field studies concerning user interaction styles and how these resulted in re-designing HMI systems to accommodate user preferences.

We want to mention at the outset our concern about driver safety issues. A major concern of any interface design must be the maximal reduction of interference with the task of driving. The literature review and discussion of Barón and Green (2006) as well as Peissner, Doebler, and Metze (2011) show the advantages of a speech-enabled system on driving performance, but also mention its limitations. The quality of the system’s design has a substantial influence on the potential for increasing drivers’ safety. Therefore, the performance of the speech recognition system is crucial (Cooper, Ingebretsen, and Strayer 2014; Kun, Paek, and Medenica 2007). Equally important is the interface design itself for keeping the complexity of today’s in-vehicle applications at a safe level (Zhang and Wei 2010) thereby avoiding driver confusion during communication (Cooper, Ingebretsen, and Strayer 2014; Maciej and Vollrath 2009).

Our studies have drivers using the most user-friendly, voice-activation possible. Furthermore, all have been conducted with drivers in their own cars, driving roads familiar to them which they select. This keeps drivers in their most familiar environment both within and outside the car. The framework that follows explores how driving and voice-activation work best together (and how they do not). While we do not intend to study cognitive workload directly, we aim for the design of a culturally appropriate experience. This will contribute to users’ increased feelings of intuitiveness and naturalness in the use of such systems including turn taking, interaction style, error recognition and correction, among others. Our framework thus holds potential for reducing user confusion and unnecessary complexity. The eventual contribution of our studies to safer driving will result from our field studies and data analyses presented in the following.


2.1The Theoretical Framework

In order to conduct field research, we have developed a theoretical framework for investigating the cultural dimensions and principles of communication which influence the different degrees of success people have in dialogue with a machine. This theoretical model includes a methodology for studying in the field culturally-driven user expectations, decisions and behaviours, as users interact with speech enabled in-car systems. The general approach, the theory and the methodology, is designed to be used, and has been used in specific regions, nations or communities, of the world (see for examples Milburn, 2015; Sprain and Boromisza-Habashi, 2013).

2.1.1The Car as a Communication Situation

In order to understand cultural variations in the in-car Human-Machine Interface, we treat the car, interactions within it, and about it, as a “communication situation”. In other words, we understand the car to be a situation understood through communication, and further, we understand communication situations to be at their base, culturally variable. The model derives from a long tradition in studies of cultural dimensions of communication from the seminal conceptualization of Hymes (1972), through Philipsen (1987, 2002), to Carbaugh (1988, 2007) among others. On these bases, we raise primary and fundamental research questions: What communication practices do people in fact do (and want to do) while in the car? Alternately, how do people talk about their car? How are these practices, and how is this talk culturally shaped and meaningful?

Our central construct, communication situation, includes several ingredients which we explore in response to these research questions: 1) the car is a place where people communicate with each other and with the car itself - in cultural ways; 2) the nature of that communication is done in ways which are distinctive to each speech community in particular; 3) those ways are structured through expressive norms, in other words, people want the interaction in, and with, the car to get done in some ways rather than in other ways; and 4) those distinctive ways, and those norms, activate users’ preferences, which, if known, can help design this situation in ways that are pleasing to users. This is a sketch of the logic in our framework, which we ground with this construct of communication situation, and which we research specifically for human-machine communication with an in-car speech enabled HMI.


2.1.2In-car Communication Events

Within the automotive communication situation, there are specific sequences of acts that can be understood as “communication events”. In other words, each culturally situated, communication situation supports some communication events, rather than others. We understand a communication event to involve a sequence of communication acts, which – from the participants’ view – has integrity as a sequence. For example, getting the car to play music by the Beatles can be understood as a communication event, as is getting the car to identify the closest-cheapest gas station, or similarly, getting directions to that gas station, or making a phone call. Each such task requires a sequence of communication acts, which participants understand to have some degree of cultural integrity – that is, it can (and should, they think) be initiated and completed in some ways rather than others.

From the view of our framework, we are using a nested conceptualization with communication situations including communication events which hold within them communication acts. We are developing the related point that communication acts in and about the car occur within events as “cultural sequences”. In communication, parts of sequences are often identified by the language of participants as “greetings”, “exchanging pleasantries”, “thanks” and the like. Each sequence has some familiar flow or some sort of integrity to participants. Knowing the cultural sequences and the flow of a particular communication event, including how it is frustrated and/or corrected, as part of the larger communication situation, can add a deeper understanding of the communication people produce in the car. This is the logic in brief of our framework.

Within a communication event there are several types of “communication acts” we presume to be quite important to understand as humans interact in, and with a car. Some such acts are: opening, directing, addressing and referencing, closing, and also, repairing trouble. All occur within the natural and routine flow of interactions and involve cultural features such as specific forms, contents, and meanings.

Together with communication act sequences, our framework is designed to explore important extra-linguistic, multimodal cues. A few types of cues are gestural or tactile uses of the interface, facial expressions, and other nonverbal cues. These cues can include both prosodic features (intonation, stress, pitch, register) and paralinguistic aspects (tempo, pausing, and hesitation). These are purely indexical - or strictly tied to situations - because they do not necessarily have propositional content or context-free lexical meaning, but instead signal context-specific information. Different cultures have different ways of using or interpreting these “contextualization cues” (see Gumperz, 1982). If not properly understood as such, or if not considered as part of the communication situation, such cues can lead to misunderstanding.

A key concept coupled with multimodal cues is “conversational inference” (see Gumperz, 1982, 1992; Carbaugh, 2005). This concept brings into view how participants assign meaning to nonverbal cues within the on-going rhythm and flow of communication events.


[image: ]
Fig. 1: Central Concepts in the Model


2.1.3Design Dimensions for Speech Enabled HMI

Communication practices we are discussing here give a particular understanding to practical matters of HMI interaction design – which will become clearer in our discussion below. The design of an in-vehicle multimodal interface traditionally follows the paradigm of User-Centered Design (Norman and Draper, 1986; Nielsen, 1993; Vredenburg and Butler, 1996), which is widely considered the key to product usefulness and usability (Mao et al. 2005). Naturalistic observation, contextual inquiry, and other techniques (e.g., Holtzblatt, 2003; Holtzblatt, Wendell, and Wood, 2004; Dray and Siegel, 2007) are used to learn about user preferences in the relevant context, e.g. the driving situation and environment.

For now, consider that HMI interaction designers and researchers often develop a list of characteristics and parameters from daily work and experience, asking which of these are in question and which may vary cross-culturally. These practices or parameters are listed within our framework as dimensions of design in a way that they are observable, measurable and/or qualitatively identifiable in field data. The following summarizes several such dimensions which we have explored on the basis of our model. Each identifies potentially valuable information about cultural variability in speech enabled HMI. Our purpose in listing these is to demonstrate how our framework embraces and develops a wide range of such dimensions:


–User satisfaction: What do users think of the system? What parameters, behaviour, and instances lead to this opinion about the system?

–User trust: When and why do users trust or not trust the system?

–Ease of use: How well and intuitively can users understand the interface in a short time? What is easy? What is difficult?

–User content: How does the user find that the system deals with user content, such as contact lists, navigation data, local radio stations, etc.?

–User interaction style: How do users prefer to interact with the system? What is their personal communicative style? How do they expect the system to respond?

–Multi-modal use:
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