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Abstract

 The study took a novel experimental approach from the field of cognitive linguistics to quantitatively describe the impact of culture on the use of mobile information and communication technology (ICT) in the context of peace and conflict. Beginning with the hypothesis that ICT reflects a mono-cultural perspective for collecting and organizing information, this study tested how a failure to adapt at a cognitive level resulted in distorted narratives.  This has implications for democratic participation and data aggregation initiatives for policy-makers.  Findings also present avenues for software development and security.  This paper presents key findings from a larger study.
1. Introduction


The dramatic increase in mobile and internet technology across the developing world (mobiThinking, 2012) has made leveraging information and communication technology (ICT) a primary focus of conflict management policy-makers.  There is a seductive notion that solutions to conflict, corruption, and governance are bound up with the transformative power of technology.  There has been a parallel emphasis on the potential of local knowledge.  Based on experience as an intercultural mediator, conflict-affected populations are using new technologies, but in ways not envisioned by the ICT developers.  An acknowledgement that, as one study participant expressed, “the Europeans are the ones who brought all this; it was not ours,” has led to two main strategies in adapting to ICT; either users become confused, frustrated, and disenfranchised by the technology because it does not function in the way they intend (see examples from Haiti and Somali), or they actively manipulate it as the earpiece of the West (see examples from Egypt and Tunisia). (Sutherlin, 2013) This study takes the approach that the ICT tools available are being used in a limited manner by many populations because the tools do not meet their needs.  While relying on sophisticated information gathering systems which do not involve ICT, these cultures remain in the position of being data donors until they control ICT design which reflects their needs.  


Previous research has tried to capture the lack of engagement with qualitative scales. (Hill, Loch, Straub, & El-Sheshai, 1998; Hasan & Ditsa, 1999; Ditsa, 2005)  This study took the novel approach of applying methodology from cognitive linguistics to shed light on the unexplored role of culture as a variable with quantitative results.  Comparing how individuals conceptualized and recalled an event in their first language, with text from a mobile device application in their first language, and a third English version shows how, at the cognitive level, they naturally organize and communicate that information.  The comparison indicates whether the ICT version more closely resembles the English or first language oral version.  Findings may ultimately point the way towards the next generation of ICT adapted around a new variable.  This study empirically demonstrates that narratives conveyed over ICT are not the same as those given orally, and these differences cannot be dismissed as what we can expect between writing and speaking; there are substantial conceptual changes to narratives.  Implications include the diminished reliability of participatory governance or policy making strategies executed primarily through ICT.  The data collected cannot be trusted to be the information intended by the sources.  Decisions made from aggregated data are similarly suspect. 

Why do cultural communication preferences
 matter for ICT?  These technologies are the source for collecting human rights abuse reports, election monitoring, gathering health statistics, performing government needs assessments and much more.  This study asserts that when amalgamated data from a referendum or poll is used for policy analysis or as evidence for solution implementation, the perceived participatory nature of the technology obscures the quality of the narrative it can provide.  I argue that the available ICTs have not been sufficiently adapted for culture.  They distort the narratives they capture and give a dramatically different picture of events than individuals give in oral accounts.  The results of the experiment support the hypothesis that narratives given via ICT are frequently distorted.  This has profound implications for democratic participation, conflict management, economic development for software, and data security.  Furthermore, findings from this study call into question the validity of research carried out with purely ICT methods in similar contexts particularly as these distortions multiply with data aggregation.

2. Background

Previous research on ICT users has concentrated on language (Al-Eroud, Al-Ramahi, Al-Kabi, Alsmadi, & Al-Shawakfa, 2011) or communication (Olúbòdé-Sàwe, 2010; Taiwo, 2010) more generally, but often arrived at the conclusion that there was still another factor influencing how fully a group took up and engaged with new technologies (Graham, 2013).  Still others like Hill et al. (1998), Hasan & Ditsa, (1999), and Ditsa (2005) attempted to look at culture head-on with qualitative dimensional measures similar to Hofstede (1980).  While these substantiated the claim that there is a difference in the way cultures interact with technology, they did not answer the question of ‘how.’  This experiment does not attempt to define culture, but rather to demonstrate that designing ICTs without consideration of cultural communication preferences has an impact on the success
 of the ICTs as tools for communication and information management and, more importantly, implications for policy-makers and conflict management.  It is an initial step in a process of design innovation and a new avenue for research.


Linguistic research has shown that human beings do not have a universal strategy for language. There are languages without verb tenses, nouns, or numbers.  Some have a non-linear sense of time, categories of words that most European languages have no concept for including smell and sound (Evans & Levinson, 2009), not to mention differences connected to orality. (Ong 1982)  However, information and communication technology (ICT) has evolved from a single corner of the North American and Western European language family. (Lewis, 2009)  It reflects one culture’s communication preferences and logic presuming, in effect, a universal mode of communication. (Hofmann, 1985)  The linguistic research underpinning claims about mechanisms of human communication is based on only a handful of languages, mostly closely related European languages. (Evans & Levinson, 2009)  With wider technology use around the globe, it is essential to consider these linguistic and cultural variables.  The regions of the world considered to be experiencing a mobile technology boom (itu4u, 2013) coincide with regions of incredible linguistic diversity where the languages are not well studied.  It is fair to say that our knowledge base is insufficient to truly know how certain characteristics of these languages interact with the medium of ICT.  This study endeavors to fill this gap with the strategic use of Acholi, a Nilotic language which is linguistically distant
 to English.  This preliminary stage research describes how the cultural communication preferences of ICT users affect their interaction with software applications and digital interfaces. Exploring the issue with methods from cognitive linguistics makes this substantively different from looking at how translation affects use.  The focus of this study looks at the thought process before language which is a new approach.
One reason these technologies have remained culturally monolithic despite increasing global diversity among their users is that they are largely adapted from crisis management technology which has a specific set of users and a specific task—international crisis responders and crisis management.  These responders tend to come from organizations such as the International Red Cross and UNICEF and the technology was designed to meet their communication and information management needs in the context of a crisis.  After slight adaptations, such as the interface language, these same technologies are re-tasked in conflict settings to support government transparency, election monitoring, human rights abuse reporting, health statistic gathering, and other domestic policy oriented tasks.   ICT4Peace’s statement of purpose exemplifies this trend to lump crisis and conflict, aid responders and local affected populations into one architecture. Their stated aim is to: 

…enhance the performance of the international community in crisis management through the application of Information Communications Technology (ICT) -- technologies that can facilitate effective and sustained communication between peoples, communities and stakeholders involved in crisis management, humanitarian aid and peacebuilding. (ICT4Peace ‘What we do’, 2012) 

This same idea of seamlessly flowing from one task and set of users to another as though their shared geography warranted no distinction for ICT design was echoed by The Harvard Humanitarian Initiative (2010), in their report for UN OCHA Disaster 2.0 (The United Nations Office for the Coordination of Humanitarian Affairs).  For the initial use of the technology, the users were outsiders brought in because perhaps a country was devastated by a flood and could not organize recovery operations internally.  For the new use of the technology, the users are indigenous (meaning local or domestic) as are the policy implications for the information; however, the technology has not been adequately adapted to reflect how the new users organize and communicate information at a conceptual level.   With a practical aim, this study examined these ICTs (modelled on current field technology) so that software engineers could begin to incorporate a new cultural dimension for narrative.
3. Methodology

The issues that arise from this shift in users and task would be termed an emergent bias based on Friedman and Nissenbaum’s (1997) fundamental guidelines describing the capacity of computer system design to discriminate against certain groups of individuals.  Using the framework of cognitive linguistics, which combines insights and experimental design from both cognitive psychology and linguistics, the effects of an emergent bias in the current ICT design are revealed in a quantitative manner so deficiencies can be addressed.  This type of inquiry relies on theories concerning conceptual transfer (Jarvis & Pavlenko, 2007) which Jarvis (2011) describes as a process by which concepts such as our experience of time, our interaction with objects spatially, our conceptualization of movement in relation to space and time, and even our place as observers of this experience, are coded in language and memory. These are all essential elements in recalling an event such as giving a witness statement for election monitors; the aggregation of these details is becoming the substance from which policies are made and key actions are taken.  
The engineers Odejobi and Adegbola (2010, p.7) of the African Languages Technology Initiative in Nigeria argue that in an African context, technology must, “describe and represent the knowledge systems underlying African systems of communication….by critically and analytically address[ing] the question of how African people represent concepts.”  They propose that:

The development of a computer-mediated-communication technology must therefore be based on a systematic, retrospective and reflective review of African language. Such systematic study should look in to the past, i.e. in to the people’s culture, with the aim of identifying the burial sites of knowledge so that they could be exhumed to develop technologies that will not only be useful technologically, but will help to reinforce and support the people’s culture through their use in CMC based discourse. (p.7-9)

Their work hints at a point of departure, and methods not tried such as engaging in the West African game Ayo to learn its regional cultural strategies and ‘logic’ in the way Chess and Sudoku are used in the West.  
In order to refine the focus of the experiment to culturally distinct conceptual frames, I spent three months in Uganda in an intensive language-learning environment.  Based on experiences as a cultural mediator in other linguistic environments that shared a profound distance to English, narrative distortion via ICT was a previously observed pattern.  What remained was to identify the particular elements of Acholi that were least likely to be captured within the English-based conceptualizations of current ICT applications.  Categorization including naming of schemas, persons, and locations was identified as culturally distinct (Ogutu, 2001, Malo, 2003).  Each of these relies on the broader framework of tonality and reverberative semantic structures.  

Naming and categorizing are associated with a small percentage of cultures. (Those cultures just happen to dominate the internet.)  The logic of categorization we are familiar with in English was strongly influenced by writing or the evolution of the culture to become chirographic. (Ong, 1982)  Among the nearly 6800 languages (Lewis, 2009), only around 100 developed a literature, so most remain oral to some extent. (Ong, 1982)  Orality in a culture does not imply underdevelopment or opposition to literacy.  Due to globalized media, most individuals in oral cultures have a hybridized communication style switching as needed; however, they still exhibit a preference.  The ‘decision’ to exhibit many components of a cultural communication style takes place on a cognitive level so we are often not aware of it. (The cognitive level refers to thinking, remembering, inferring, categorizing, reasoning, and using language.) To return to the idea of categorization, predominantly oral cultures contextualize more than categorize.  Categories are not used in the scientific, dichotomous manner (such as deciduous tree vs. evergreen or ‘private’ distinct from 'public'), but might be episodic (such as 'things that happen when the locusts arrive'), emotional (things that forebode), or are linked to a place or person as in a genealogy.  In terms of interface design, consider how often websites and applications rely on categories for organizational structure.  Categories as a conceptual framework for organizing information are therefore one of the points explored in this study.
Another cultural contrast highlighted by ICT is the conceptualization of personal identity.  In western culture, the emphasis is placed on the individual while in other cultures, for example in Acholi culture where this study was conducted, the concept of the group is more foundational.  Consider how the religious scholar John Mbiti (1990) explained the African viewpoint in terms borrowed from Descartes, “I am because we are, we are therefore I am.” (p.104)  Indeed, there was no word for group in Acholi until it was borrowed from English.  Gathering, yes, such as a formal occasion like a wedding.  But group, no.  The word is used often in western, Anglophone culture: My contribution in the Group project. Women’s Group.  Book Group.  He left the Group to become a Solo artist.  Groupthink.  This kind of language calls attention to the group phenomenon, the crowd.  But for a communal culture, the group is the norm.  The west focuses on the individual, while many other cultures are considered collectivist or communal. (Mawere, 2011; Al-hinai, 2012)  ICT implications range from the absurdity of individual logins to issues related to gathering details about the perpetrators of actions in conflict, a focus of the results in this study.  Giving individuals an identity distinct from the context of a group or as a purely categorical, checking-the-box in a mobile ICT application way has the potential to strip away the essential markers of identity imposing arbitrary categories instead.    


Tonality and the reverberative semantic structure of the narrative go hand in hand.  Information is gathered, collected, and moved.  But only what can be carried in sound and echo.  It moves through repetition.  It is stored in memory and in retelling, over and over in the sound retelling makes.  It does not have the permanence of writing, the ownership of authorship.  It forms by accumulation, being born from many sources; it is fluid, varied from omissions and additions.  Recursive.  This aspect of oral communication is the most at odds with the current ICTs used in conflict management settings.  The African Languages Technology Initiative in Nigeria is focused on speech-to-text (and the reverse) technologies for tonal African languages, but has not begun to address the conceptual aspects of information organization associated with this complexity of cultural communication.  This study examines these broad narrative structures in descriptive terms supported with evidence from quantitative frame analysis.
3.1 Sample

A non-representative sample of 29 participants (13 female, 16 male) was collected using quota sampling. The quota size was determined by a review of similar bilingual studies (see von Stutterheim & Nuse, 2003; Pavelenko, 2003; Brown & Gullberg, 2010).  Participants were Acholi-English bilinguals who passed a modified oral English exam similar to the IETL or TOFEL.  Additionally, they had not spent more than six months in a predominately English-speaking culture (acculturation bias).  They ranged in age from 19 to over 40 years of age.  All participants were approached through their employer because their employment had a social/political engagement component that made it likely they would use the type of technology under investigation now or in the near future, in other words, the target market for design change.  This decision minimizes the argument of a technology gap because most participants performed data/information gathering with technology as part of their jobs. An effort was made to sample an equal number of male and female participants as well as a range of education levels (from water carrier to economist). Neither the sex nor the education level of participants was a focus of analysis, however consideration of ‘mediating variables’ (Javis & Pavlenko, 2007: 52) ensured the focus of the experiment remained on one independent variable, culture.

The language and location were chosen specifically because the characteristics of Acholi (alternately called Luo) such as tonality and narrative structure strongly contrasts with English (Lieberson, 1964).  In addition, Uganda is at the nexus of several conflict zones where Acholi is also spoken including South Sudan and eastern Democratic Republic of Congo.  Findings have immediate relevancy to the field of peace, conflict and security.

3.2 Method


A bilingual experiment was performed in Gulu, Uganda in May and June of 2013.  Participants watched a short YouTube video simulating a violent event they might report as a witness to election violence, human rights abuse, or attack (the video was mild and more chaotic than violent).  Because what precipitated the events in the video was unknown and the language was unfamiliar (from Nigeria), participants would be forced to draw on schema to aid in interpretation and recall.  A schema is, “a structured expectation about people, situations, and events.” (Sims & Lorenzi, 1992)  A cognitive shortcut that helps us sort through sensory information that has been developed from experience and learned through culture.  This is one of the ways in which the experiment pulls in culture at a cognitive level.  Participants were asked to retell what they saw in the video first in Acholi, then in written question form in Acholi on a mobile phone application (in one of two tracks which represented an SMS-function phone and then a smart phone), and finally a third time in English orally.  The mobile application was designed specifically for this study using the open source software Kobo Collect to mimic other software used by humanitarian aid and conflict management actors such as Ushahidi, All4Africa, and Gov2U.  The hypothesis does not differentiate between the two tracks in stage 2 because, at the cognitive level, they both represent their Western origins.  I argue that both the open and closed form question tracks on the mobile device limit the narrative and trigger a connection with English language at a cognitive level; composing a narrative via ICT is a pre-determined, pre-packaged process constructed by the medium, the ICT application.  (Key findings did not indicate substantial differences between the two tracks related to the hypothesis; therefor, specific analysis comparing the two tracks is not part of this paper.)

In the ICT stage of the experiment, the SMS track consisted of one open question, ‘Ngo ma otime?//What happened?’ while the smart phone track asked 13 questions (both closed and open) about the scenario in the video in which the participant swiped a touch screen to advance. (only Acholi appeared on the device)  
1. Ineno_____? mony, kwo, laro lok // You saw____? Fight, theft, argument
2. Ingeyo nining?// How do you know?
3. Dano adi ma obedo iye?  2, 3-4, pol kato 4 // How many people were there?
4. Nga ma obedo lamony dano? // Which person was the attacker?
5. Cwinyi tek i kom lagam eni? Cwinya tek adida, cwinya tek, cwinya pe tek tutwal// Do you feel sure about this answer? I feel very sure, I feel sure, I do not feel sure at all

6. Ngat mo owane? Eyo/ku// Did anyone get hurt? Yes/no
7. Jami pa ngat mo bale? Eyo/ku? // Did anything belonging to anyone get broken?
8. Jami pa ngat mo ki kwalo? // Did anything belonging to anyone get stolen?
9. Gin man otime ki kwene? i yoo, i cuk, i town, pe angeyo // These things happened where? In the street, in a market, in town, unknown

10. Otime i cawa adi? i odiko, i idyecing, i  otyeno // At what time? Morning, afternoon, evening
11. Locaden obedo tye, I videyo? (Bik wel dano 0-100) // Were there witnesses, in the video? (estimate the number of people 0-100)

12. Ngat mo obedo ki jami lweny? Eyo/ku // Did anyone have a weapon?
13. Abili obino i lok man? Eyo/ku // Did the police come?
Audio recordings were transcribed and translated for analysis by the researcher and reviewed for accuracy by a native speaker in-country.  Questions 2, 5 and 9 offer an opportunity to express doubt.  The order of the questions follows Acholi narrative structures to the extent possible, for instance, beginning with the general scenario followed by the general assessment of people involved. (This order is understood from language immersion, discussions with literature and communication professors in country, and an analysis of Acholi text.) Every avenue was utilized within the capabilities of the software to approximate the Acholi narrative pattern and fulfil other narrative elements as described in the methodology section in order to offer the best chance for the ICT to succeed.  In this way, the limitations of the software to accommodate Acholi narrative are highlighted in the results.  While modelled on previous experiments, the application of methodology from cognitive linguistics to describe bilingual communication with ICT is novel. 

3. 3 Analysis


The experiment, modified from Pavlenko (2003) and Brown & Gullberg (2011) consisted of gathering oral and written narratives in two languages in order to compare event frames with both statistical and content analysis tools.  ICT used in conflict settings primarily collects narratives.  Whether individuals are communicating political identity or collecting information about corruption, human rights abuses, or election monitoring, the data comes in the form of narratives. (Pavelenko, 2007; Slocum-Bradley, 2008; Castells, 1997)  Narrative frames (alternatively investigated as event construal  by von Stutterheim & Nuse (2003) and  interpretive frames Pavlenko (2003)) are short phrases conceptualizing a scene (in English it is often who, what, where, why, how). They become the anchors from which we recall an event and form the units of analysis here in the method of narrative frame analysis.  Von Stutterheim and Nuse (2003) argued that the pattern of narrative, of conveying how an event was conceptualized through langauge is purely a matter of grammar because variation by ‘culture’ cannot be subjected to empirical study and does not bring us closer to understanding the conceptual level of language production.  This experiment directly addresses the lack of empirical evidence regarding culture.  Furthermore, language (grammar) is part of culture, so their finding is not incompatible with what I and others (Mbiti, 1990; Holtzman, 2004; Heron, 1966)  assert, that narrative is culturally ingrained; therefore, by observing narrative patterns the influence of culture as a variable can be infered.   Along with the use of schema, the culturally rooted cognitive  device mentioned in the methods section, the experimental model engages culture as an independent variable from more than one angle.
Narrative frames were compared across three versions recalling the same event.  Frames which emphasized broader narrative structure as well as conceptual elements were marked for their presence or absence within the narratives: general scene category (for example, did the participant describe the scene as a fight in one narrative version but as a theft via ICT narrative); rhetorical qualifiers (introducing doubt using words such as like or maybe or the conditional tense) for example did the participant hesitate and seem uncertain in one narrative but point the finger accusingly in the next; conceptualization of the primary actors in the scene (such as victim vs. perpetrator or client vs. service provider) for example did one narrative frame the event as a fight between men on the street and the next narrative describe a taxi driver and customers with the players in the scene shading how we understand the event; the conceptualization of location (often inferred from objects or actions); and secondary action details.  If two narratives matched across the first three frames, thought to be the most significant for event conceptualization, (other frames, such as location were not consistently produced across enough participants), then these two narratives were considered to share substantively the same concept of the event, the same information.  Participants were slotted into five outcomes based on which narrative stages matched.  Qualitative observations did not play a substantive part in the analysis, but provide some additional context along with literature review to interpret the quantitative results. 

3.4 Reliability of Coding
Following methodology of Pavlenko (2003) and Brown & Gullberg (2011), the results of this study were recoded independently by two researchers of native or near native language fluency (one researcher spoke a closely related Nilotic language from Ethiopia and did not need to rely on an English translation).   Both reached very similar results and the initial coding is therefore taken to have both validity and reliability.  Discussion and specific statistics are based on the coding of the author. 

4. Results

This paper presents highlights of a larger study.  These are the key findings related to the hypothesis, how ICT distorts narratives, with emphasis on the most promising aspects for further study.  The experiment clearly demonstrated that, as predicted, the Acholi narrative was not conveyed by the ICT application; both groups of results (those that did have matching oral Acholi and ICT narratives and those that did not) are considered to support the hypothesis because the rate among the outcomes which matched was so low. A non-parametric test, the Wilcoxon signed-rank test (used to assess patterns such as ‘matching’), strongly supports the rejection of the null hypothesis (that the narratives would match) with a z value of 53. 6 and p < .01.  Out of the 27 participants’ narratives, 7 were coded as ‘matching’ and 20 as ‘non-matching.’ (29 individuals participated, but 3 were discarded due to researcher error and 1 participant contributed an SMS version and a smart phone trial= 27 total.)  

Through narrative frame analysis, which considered the three elements of the event (general scenario, main actors, and rhetorical qualifiers), nearly three-quarters of the narratives did not convey the same information in the ICT as in the first oral Acholi stage. Since the ICT application’s interface was in Acholi, and the ordering of the stages favored the two stages matching, there is high degree of confidence that an independent variable disrupted that narrative via ICT.  In other words, the participants were unable to express the same information, the same event concept, with an Acholi language ICT application.  Furthermore, there was a very low rate of success among those that did convey the same narrative.  This is consistent with the hypothesis that ICT is most often disruptive to languages distant to English because the rate of matching is most similar to a chance outcome.  This finding also raises some interesting questions about the overall validity of ICT narratives in similar contexts.

The distorted narrative that the hypothesis predicted could take one of three forms at the frame level (or a combination of these).  First, the participant might have conceptualized the scene as a fight in the oral Acholi version and then, in the ICT stage, changed to describe the scene as a theft as occurred with Participant 1: 
Stage 1: Atye ka neno dano lacoo ka goyo moni lawote. Lweny. Aneno ka tye ka lweny ento atye ka nen calo gutimo.// I am seeing people a guy hitting a guy. A fight.  I see there is fighting but I am seeing maybe they have happened. 
Stage 2b:
1.Ineno_____? mony, kwo, laro lok // You saw____? Fight, theft, argument
   Kwo// theft
2.Ingeyo nining?// How do you know?
   Pyen. Gnat ma tinsel ka goyoneni pe. pe dwogo adong ne

[P1 tied to text answer but autocorrect for English changed answer and we moved    on because of time.  Intended Answer transcribed from audio] Pyen ngat ma ki bedo ka goyo ne ni pe dwoko adong.// Because the person who being beaten does not return the blows.
Interestingly, in question 9 which asks if anything was stolen, the response was, no.  This kind of inconsistency was not uncommon in the ICT stage.  The switch out of oral communication mode is hypothesized to be detrimental to semantic content and conceptual recall.  


The response for questions 2 ( see above) and 4 (Nga ma obedo lamony dano? Which person was the attacker?) formed the basis for the second frame regarding the conceptualization of the main actors.  Many participants ascribe culpability and also mention the role of the crowd emphasizing an expectation that they be active not passive.  If narratives did not match in the ‘main actors’ frame, it could be that the participant began describing a taxi driver and client, a relationship which structures the scene in a certain way, but then changed to describe the action as occurring between a thief and a crowd or perhaps discarded a descriptive relationship between the actors entirely.  This frame changes how the scenario would be understood by someone collecting a report because it is the backbone of the concept or schema around which we fill in other details.  It creates the picture of the incident and allows both the participant recalling the scene and the individual reading the report to infer details connected to the concept of, for example, an incident between a taxi driver and a customer.  The experiment highlighted two problems related to this frame at the conceptual level.  First, as mentioned above, the concept of culpability is so culturally rooted, that when asked, ‘who was the attacker?’ many responded with information picking out the individual I would categorize as the victim.  For them, they are answering the question as Participant 19 did:
1. Ineno_____? mony, kwo, laro lok// You saw____? Fight, theft, argument
kwo

2. Ingeyo nining? //How do you know?
Aneno dano tye ka goyo ne.// I see people are hitting him
3. Nga ma obedo lamony dano? Which person was the attacker?
Dano ma lakwo.//The person who is the thief

Participant 19 used a cultural schema to recognize theft associating the guilt of the crime with how the man did not defend himself against attack.  The answer to Question 4 conceptually substitutes attacker with problem-causer (a term used by participant 5).  Participant 19 was not the only individual to invoke this conceptualization of culpability, however it reverses the roles imagined in the question.  The man in the video chasing and beating another man was not the man identified by the participant.  If report was aggregated and acted on by the police, who would be arrested?  How do the culturally constructed concepts of justice, cause and effect, and culpability organize information and shape our technology?
Finally, doubt or uncertainty was coded when a version included two or more instances of rhetorical qualification with such words as like or maybe, offering alternatives, or the use of the conditional tense.  If doubt was expressed in the oral version but disappears in the ICT narrative stage, then the story changes.  For Participant 10, there are four instances where uncertainty is introduced in the oral version but only one for the ICT-SMS version.

Stage 1: Aneno dano mo pa angeyo nen calo (um) lweny mo oere i lok kom cul. Ngat acel nen calo pe oculu taxi ci conductor oero lweny i kome. Onyo conductor po odwoko po odwoko cente pa ngat mo ma nongo oweko ngati okeco gi ero lweny //I saw some people I don’t know maybe some fight started about payment. One person maybe did not pay for the taxi then the taxi driver started fighting with him.  Or the taxi driver didn’t give back didn’t give back the money (change) for someone when he was making him get annoyed they start a fight.
Stage 2a :Conductor chaka lweny icom customer I lok kom. Cul. Unyo conductor okwero culo balance palawot ci okelo tele ikingi.// Conductor started the fight with the customer there.  Payment. Or conductor should pay the balance brought between them 
Suddenly, instead of describing how there was like someone maybe fighting someone or having a dispute over taxi fare, now the narrative becomes more certain declaring one specific person attacked another person.  It becomes actionable information.  Tone matters.  With any of these changes between the oral and ICT narratives, imagine how they could falsely influence the actions of the police during an election, or once aggregated, could distort the perception of policy-makers about a situation.  It could be argued that in writing, we edit ourselves and delete repetitions of like, maybe and other equivocations.  However, ‘doubt’ was coded as only two instances of qualification and could also be achieved with grammatical choices such as Participant 4 used in stage 2b Question 4:  Nga ma obedo lamony dano?// Which person was the attacker? Audio: I don’t know who is that one, but it seemed like the customer to the bus; or Participant 25 stage 3: “. . .that is the imagination I’m trying, the interpretation I’m trying to pick out. . .”  It is a way of framing the event in memory and can be conveyed in many ways.  Any change in this framing of doubt is regarded as further support of narrative disruption for two reasons: in practice, a report given with certainty or with doubt yields different results (yes, this man is the attacker vs. I’m not sure who is the attacker), and secondly, the means by which doubt is conveyed in Acholi cannot be separated from broader narrative elements.  It is packaged within tone and the reverberative quality of the narrative structure. 

In the smart phone track, Questions 2, 5 and 9 provided an opportunity for participants to express uncertainty.  Specifically, Question 2, an open format question asked, ‘Ingeyo nining?// How do you know?’  and Question 5, ‘Cwinyi tek i kom lamgam eni? Cwinya tek adida, cwinya tek, cwinya pe tek tutwal// Do you feel sure about this answer?//I feel very sure, I feel sure, I don’t feel sure at all’ (This is a follow-up to Question 4 ‘Nga ma obedo lamony dano? Which person was the attacker?’) that asked participants to rate their certainty.  Also Question 9, (‘Gin man otime ki kwene? // These things happened where?’) offers several poor choices which did not suit the situation as well as the option ‘pe angeyo// I don’t know.’  Most participants did not utilize these survey-style options in the manner anticipated.  There was a disconnect with the topic even in questions which directly addressed uncertainty such as Question 5.  Participants’ responses did not reflect the same level of uncertainty that they expressed in their oral narratives particularly with respect to the identity of the attacker. It is hypothesized that (un)certainty, in particular, is inextricably linked to tonality and the reverberative narrative structure.   Conforming their narratives to the ICT application meant dismantling these essential elements for reconstructing event details.



Table 1 represents the final designation of all of the participants’ outcomes.  Frame analysis resulted in each narrative being given an absolute code as ‘matching’ or ‘not-matching’ based on all three frames of comparison matching between narratives.   For example, Outcomes 1-3 represents participants whose oral Acholi narrative did not match their ICT version (stage 1≠2).  Outcome 1 represents the eight participants whose ICT narratives did match their English version (stage 2=3).  As described in the analysis section, a ‘match’ was coded when the general scene frame, main actors, and rhetorical qualifiers were consistent between narrative versions.  Judged from a pragmatic perspective, did the narrative convey the same event concept?  As the table shows, nearly two-thirds of the participants did not produce the same narrative in oral Acholi as they did via ICT.
Table 1. Final Outcome Frequencies
	Oral Acholi version NOT conveyed in ICT

stage (1≠2)
	Oral Acholi conveyed in ICT stage (1=2)

	Outcome 1

ICT Acholi =  oral English
	Outcome 2

Oral versions equivalent
	Outcome 3

none equivalent
	Outcome 4

all equivalent
	Option 5

Oral Acholi= ICT Acholi

	1 ≠ 2 and  2 = 3
	1 ≠ 2 and 1 = 3 
	1 ≠ 2 ≠ 3
	1= 2= 3
	1 = 2 but ≠ 3

	8 
	8
	4
	4
	3

	Total:                                                                   20
	                                     7


The order of the stages undoubtedly played a role in the outcomes.  There is evidence of priming across languages and stages; however, the presence of any priming effect between stage 1 and 2 (i.e., repeating in written Acholi what had just been said out loud), would tend to make the stages more similar and thus disprove the hypothesis.  Since the results show this was overwhelmingly not the case, it can be said that the factors influencing the outcomes were very strong indeed.  Any priming between stages 2 and 3 would only affect secondary placement of the participant into one of the outcome categories but not affect the hypothesis.
It might also be argued that researcher influence played a role in outcomes, participants aiming to answer in a manner they believe will please the researcher.  However, results indicate such a wide variation among answers and the survey did not seek any particular correct answer (for example, question 9 specifically had all poor choices concerning location) because participants were not being evaluated on what they said as much as how they said it.  This is the benefit of an experiment based in cognitive linguistics.  Similar to psychology experiments that measure response time or eye movement, the participants are often unaware or unable to control the object of investigation so while researcher influence is certainly real, it is negligible in the experimental results.  
Future experiments might include an initial phase wherein the participants design the ICT survey questions.  Comparison of two or more language groups would connect the results to more literature in bilingual memory and cognitive linguistics.
5. Discussion

This experiment was an initial effort at describing a major barrier to democratic participation-- disenfranchisement from the currency of the 21st century, information-- due to the architecture of ICT software at the cognitive level.  From a pragmatic perspective, the experiment sought to highlight whether or not the Acholi narrative was conveyed by ICT methods, a concrete first step to demonstrate that there is a problem and where design changes could start.  This preliminary study collected intra-subjective data from a limited sample of Acholi speakers and yielded robust results; it has far reaching implications and should continue to be investigated in other languages.  Through narrative frame analysis, nearly three-quarters of participants’ outcomes fulfilled the hypothesis that the oral Acholi stage and ICT stage did not match.  Results strongly indicate that ICT disrupts the conveyance of event conceptualization in languages distant to English.  Other key factors which surfaced through content analysis were conceptualization of culpability and the semantic role of structural narrative elements for marking doubt and uncertainty.  These all merit further study both within and outside of ICT engagement.  

The main findings of this research are quite promising. Results strongly indicate that narratives conveyed over Acholi-language ICT are not the same as those given orally in Acholi.  This goes beyond simply saying that written and spoken communication are different.  It affirms that the logic of organization within the ICT application is rooted in another culture, a culture whose event conceptualization strategies such at categorization are at odds with Acholi event conceptualization.  Furthermore, there remain cognitive strategies for memory and event conceptualization that are linked to orality, to the tonal qualities of the language and the reverberative listener-speaker relationship.  Diluting those aspects into textboxes and dichotomous tick marks strips essential semantic information away.  It could mean that Acholi and other tonal languages should only pursue a voice-activated ICT.  Implications include the diminished reliability of participatory governance or policy-making strategies executed primarily through ICT.  The data collected cannot be trusted to be the information intended by the sources.  Decisions made from aggregated data are thereby suspect.  Some groups are unable to rely on ICT strategies for important tasks such as political identity building or government transparency and this could be why such initiatives are slow to take root or gain momentum in similar contexts.    

This study also bridged a new methodological field for exploring user engagement with ICT.  It went beyond the surface of translating interface languages or shuffling text-based pages and images for information organization alternatives (Luna, Peracchio, & de Juan, 2002) to demonstrate that the dominant text-centric solution of broadening participation was wholly insufficient.  By using event conceptualization frames as the unit of analysis, the results highlight narrative elements that are disrupted at the level of thought or concept (pre-language) so that software engineers can begin to consider how to redesign with new variables.  Organizing information around non-western logics would be a dramatic paradigm shift with implications for democratic participation, economic development, and information security.  If the technology can be simplified into stepwise, logical, linear, reproducible elements . . . 'enter your location in this box,' 'select category of human rights abuse you would like to report' and the user is given only three buttons to choose from . . . then perhaps the larger problems where the technology is being deployed such as war, famine, illiteracy can also be chipped away at and fractured and dissolved with the ease of information management.  This design approach is preventing us from considering new variables and restricting us to a path of streamlining and distilling of what already exists.
The underlying logic of how information is organized, our assumptions about what information to communicate, these elements have received less attention in the race to innovate.  Instead we have proceeded with the first culture’s preferences as our model.  I see enormous potential to re-imagine the visual interface and the structures connecting information management to respond to cognitive cues and communication norms from the cultures crowding into the digital space. . . Nigeria, Indonesia, Brazil, China. . . . On the other hand, there is considerable political and economic pressure to maintain the status quo. (Sutherlin, 2012)
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� Cultural communication preference is the author’s term which incorporates the levels of language (such as diction and grammar), narrative (oral or written as well as phrase sequence), and also context (such as appropriateness).  These preferences are all culturally distinguishable features of a group.


� Success is defined as conveying the information that an individual intends, just as other tools are judged to be successful if they perform their intended tasks. 


� Linguistic distance (Lieberson, 1964) is analogous to relatedness between species in biology as linguistics makes every effort to methodically quantify and differentiate between languages.  Languages are also grouped into families which can be visualized on a tree of relatedness. 
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