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Abstract. We present in this paper the promises, theoretical foundations, and de-

sign of a mixed-initiative, conversational intelligent system for career guidance 

and counseling—Claire the Counselor. An instance of the proposed system has 

been prototyped and is being tested for career guidance in one rate, Avionics 

Electronics Technician (AT), of the U.S. Navy. Among the technical challenges 

we mention the dialogue-based interaction and collecting and representing in ma-

chine readable format Navy career information which is complex, spanning many 

decades/lifetime, distributed, dynamic, and diverse. A push-pull architecture has 

been proposed that relies on information being pulled from a Learning Record 

Store by Claire the Counselor or pushed on the Counselor, e.g., when a new cer-

tification earned by a sailor becomes available in the Learning Record Store. The 

proposed innovative technology monitors sailors’ career progress, proactively, 

triggering sessions before major career milestones or when performance drops 

below Navy expectations, offers counseling for personal problems and provides 

referrals to appropriate resources, including human counselors when in-depth 

counseling is warranted. 

1 Introduction 

Navigating a career constitutes one of life’s most enduring challenges, particularly 

within a massive organization like the U.S. Navy. While the Navy has numerous re-

sources for guidance, accessing and identifying key information sources across the 

many existing platforms can be challenging for sailors (e.g., determining the appropri-

ate program or point of contact, developing an accurate understanding of the process, 

and even recognizing the need for planning itself). Focusing on intermediate goals, 

evaluations, education, certifications, and training is quite demanding, even before con-

sidering their cumulative long-term implications. These are on top of generic personal 

issues, such as financial difficulties or homesickness when at sea for prolonged periods. 

We present in this paper the promises, theoretical foundations, and design of a 

mixed-initiative, conversational intelligent system for career guidance and counsel-

ing—Claire the Counselor. An instance of the proposed system has been prototyped 

mailto:vrus@tmemphis.edu


and will be illustrated for career guidance in one rate of the U.S. Navy. The rate we 

targeted is Avionics Electronics Technician (AT). 

The proposed conversational intelligent agent, Claire the Counselor, has been de-

signed to provide a user-friendly, interactive environment that recognizes user input 

pertinent to Navy career navigation issues and provides guidance to appropriate re-

sources within the Navy. We link user input from “counseling sessions”, leveraging 

advanced natural language processing techniques, to our framework of Navy training 

and education standards, advancement protocols, and organizational structure, produc-

ing feedback on resources and recommendations sensitive to user history and stated 

career goals. 

Additionally, the proposed innovative technology monitors sailors’ career progress, 

proactively triggering sessions before major career milestones or when performance 

drops below Navy expectations, by using a mixed-initiative design. System-triggered 

sessions involve positive feedback and informative dialogues (drawing upon existing 

Navy career guidance protocols). 

The intelligent agent also offers counseling for personal problems, initiating targeted 

dialogues designed to gather more information, offer tailored suggestions, and provide 

referrals to appropriate resources, including human counselors when in-depth counsel-

ing is warranted. Users are advised that all counselling sessions are strictly confidential 

which will lead to increased trust and use of the proposed system. 

The current prototype, in alpha testing, has the potential to serve as a centralized 

information hub, engaging and encouraging sailors to take ownership of their career 

paths in the most efficient way possible, benefiting both individuals and the Navy as a 

whole. 

Next, we present an overview of the design of the intelligent counseling agent Claire 

the Counselor. Then, we describe in more depth a specific scenario for counseling users 

on sleeping related issues. We end the paper with conclusions and an overview of the 

next steps. 

2 OVERVIEW OF THE INTELLIGENT COUNSELING 

AGENT CLAIRE THE COUNSELOR 

As mentioned, our goal has been to develop a virtual agent-based software system 

which provides career guidance and counseling services through a personalized, mixed-

initiative, interactive, and engaging process. The general approach leverages our expe-

rience with building virtual agent based training systems, in many cases for the Navy, 

making use of discourse and dialogue theories and principles that our group has re-

searched for decades (Rus, D'Mello, Hu, Graesser, 2013), while building upon Navy 

resources and previous work such as the 5 Vector Model (NPDC, 2005). 

More concretely, we were guided by the following specific goals:  

• Offer persistent guidance and mentoring across career transitions 

• Enable continuity across and enable smooth career and assignment transitions 

• Build a long-term relationship with each sailor by establishing rapport and 

trust 



• Provide anytime/anywhere counseling and guidance service accessible from 

any Internet-connected device 

• Use Electronics training and on-the-job experiences data to guide the counsel-

ling dialogues 

• Recommend existing high-quality learning resources 

• Offer counselling on common “life problems” through a motivational inter-

viewing framework 

 

 
 

Figure 1. Overview of the Claire the Counselor system design. 

 

Figure 1 illustrates the overall design of the counselling system. The Learner Model 

component captures sailors’ knowledge state (knowledge, skills, abilities, and compe-

tencies) and other characteristics such as personality traits. The knowledge state is in-

ferred from various sources such as the report cards from school (K-12), the Armed 

Services Vocational Aptitude Battery (ASVAB), on-the-job experiences and perfor-

mance, and annual evaluations. Sailors’ wishes and interests are also considered when 

offering career guidance and counselling as well as specific job requirements that are 

available for every Navy rating. The Navy needs can be specified in terms of job open-

ings for each career, e.g. the number of cooks needed at one particular moment in time, 

whereas a specific job’s requirements are specified as sets of knowledge, skills, abili-

ties, and competencies needed to perform the duties related to the job. 

The design of the counselling system was driven by the need to optimize the match-

ing between sailors’ capabilities (knowledge, skills, abilities, competencies; SACK), 

wishes, and interests, on one hand, and Navy needs, on the other hand. If such a system-

wide matching optimization is achieved, it maximizes Navy’s mission readiness. For 

instance, given a sailor’s set of skills, abilities, competencies, and knowledge at one 

given moment as well as her wishes and interests, a best matched job assignment can 



be identified as shown in Figure 1. It should be noted that this job assignment optimi-

zation is done globally, across all sailors and Navy needs. Another important aspect 

worth mentioning is the fact that a best matched assignment does not mean a perfect 

match. That is, while that particular sailor’s profile best matched the requirements of 

the assignments among all candidate sailors, there could be job requirements that the 

sailor might lack or need re-training due to, for instance, skill decay in situations when 

the sailor has not applied the skill for an extended period of time. Once a best fit job 

assignment has been identified, the counselling agent can provide specific guidance to 

help the sailor be ready for the job. In most cases, Claire the Counselor can recommend 

learning resources to address any skill/knowledge/competencies gaps or decayed 

skills/knowledge/competencies. 

There are many other scenarios in which a counselling agent could be extremely 

useful. Currently, Claire the Counselor executes the following counseling scenarios: 

(1) information providing dialogues with respect to general career path for specific rat-

ings; (2) precise information providing dialogues for frequently asked questions such 

as what the salary is at a given level for a particular rating (e.g., AT2 – one of the levels 

in the Avionics Electronics Technician career path; the top level is Chief Master – it 

takes on average 22 years to reach this top level); (3) counseling for someone who is 

assigned or would like to serve in a leadership role; and (4) counseling on common 

“life” problems through motivational interviewing. 

Tasks (1), (2), and (3) above are implemented as informative dialogues and requires 

access to Navy careers information in machine readable form. This is challenging due 

to the fact that career information is complex, spanning many decades/lifetime, distrib-

uted, dynamic, and diverse. It is not surprising that identifying key information across 

the many existing online platforms can be challenging for sailors. Therefore, there is 

much need for a system such as Claire the Counselor that can retrieve information rel-

evant to specific career-related questions sailors may have and delivering it in a manner 

similar to a human counselor in order to help sailors achieve their career goals and 

increase their job satisfaction and performance. 

2.1 Career Information 

Career information is complex, distributed, dynamic, and diverse. For instance, Navy 

career information about various ratings including the AT ratings is available at the 

following websites: BUPERS (Bureau of Naval Personnel), DON COOL (Department 

of Navy Credentialing Opportunities On-Line), and LaDR (Learning and Development 

Roadmap). In order to make use of the career information available at those sources 

we: 

 designed a data structure (XML DTD – an excerpt is shown below) focus-

ing on key information for career guidance and which enables alignment 

and fusion of information from the various data sources 



 developed an automated process (see Figure 2) to collect data from the var-

ious sources and convert it to the machine-readable form (the XML repre-

sentation mentioned above). For instance, we developed a process to auto-

matically extract needed information from PDFs as much of the career in-

formation, e.g., on the BUPERS website, is available as PDF files. 

 

Additional tools that support this career information collection and conversion pro-

cess are involved to handle tasks such as information filtering and information fusion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Overview of the career information scraping process. 

2.2 Near-, Medium-, and Long-term Career Guidance 

The overarching goal is for Claire the Counselor to guide sailors throughout their entire 

careers in the Navy by helping them set learning objectives based on the Navy needs, 

(e.g., job requirements in their next assignment), and their current knowledge, skills, 

BUPERS LaDR COOL Other Sources 

Source-to-
XML  

(PDF-2-XML) 

Machine Readable Format 
(XML)  

Internal Data Structure 

<careerField id="1"> 
<name>ET</name> 

<job>Electronics Communication Technician</job> 

<job>Electronics Data Systems Technician</job> 

<job>Electronics Radar Systems Technician</job> 

<job>Electronics Systems Manager</job> 

</careerField> 

<milestone id="1"> 

<careerField>ET</careerField> 

<abreviation>ETSA</abreviation> 

<name>Seaman Apprenticeship</name> 

</milestone> 

<skill id="1"> 

<name>Quality Control Analysis </name> 

<description></description> 

</skill> 



abilities, and competencies as reflected in the Learning Record Store (LRS). Claire the 

Counselor proactively monitors progress towards the next career goal and provides ad-

equate feedback through regular counseling sessions. 

Claire the Counselor can offer near-, medium-, and long-term career guidance. An 

example of a near-term career goal would be when a sailor is given a new assignment 

on a new platform, e.g., F-18, starting in three months’ time for which they need to 

update their knowledge and skills, e.g., to diagnose and repair a certain type of radar. 

The counselor agent would recommend specific learning resources that the sailor could 

use. By the same token, the system could monitor electronic maintenance tracking data 

and on the job experiences to make recommendations. For instance, if someone is sup-

posed to perform radar repairs but struggles with diagnosing that equipment, Claire the 

Counselor could suggest remedial resources tailored to the sailor’s level of proficiency, 

providing a constantly engaging but never overwhelming learning resource. 

A medium-term career planning example would be a situation in which someone 

qualifies for promotion in a year’s time but needs leadership credentials to improve 

their position among peers. In this case, Claire the Counselor would recommend lead-

ership learning resources. 

Long-term career guidance can take the form of presenting the major career mile-

stones and average time to reach those milestones for a particular Navy rating such as 

the AT rating. As mentioned, it can take 22 years on average to reach the Chief Master 

level for the AT rating. 

The system is mixed-initiative, where either the user (sailor) or the system (Claire 

the Counselor) can initiate a counseling session. The system initiative can spawn from 

information being pushed on it, e.g., when a major sailor achievement such as earning 

a cybersecurity certification is recorded in the Learning Record Store (LRS), or pulled 

from the LRS or from an alternative distinct career goals and training objectives data-

base that we intend to build (possibly within the larger LRS). A push-and-pull protocol 

between the LRS and our career counseling system is needed to provide timely and 

effective counselling. 

Additional components enable the proper operation of Claire the Counselor, such as 

data mining of ideal learner profiles (i.e., where an exceptional sailor should be in his 

or her career development) and learner trajectories that will combine to provide the 

optimal counseling. Users will be advised that all counseling sessions are strictly con-

fidential which, when combined with the reduced inhibition inherent in mediated com-

munication (Kiesler, Siegel, and McGuire, 1984), will lead to increased trust and use 

of the proposed system. 

Push-pull architecture. As already mentioned, we have designed a mixed-initiative 

career guidance component based on a push-pull architecture. Sailors can initiate career 

counselling sessions themselves in which case Claire the Counselor will pull the latest 

data from the Learning Records Store (LRS) in order to provide counsel based on the 

most up-to-date information. Another scenario when our career counseling system can 

pull information from the LRS is at regular time intervals. For instance, the agent could 

initiate counselling sessions with the sailors once a month, as suggested by a supervisor, 

or as set by the sailors themselves. 



 
 

Figure 3. Overview of the Career Path Monitoring and Guidance Component 

 

The LRS can also push information onto the career counseling system, e.g., when a 

sailor finishes an online course or receives a new certification. 

The current prototype has been designed with several assumptions in mind: (i) the 

sailors’ information is being stored and updated constantly in the LRS and (ii) there is 

a single access point to the LRS. 

In sum, Claire the Counselor constantly monitors sailors’ on the job performance 

and progress towards the next career goals and provides adequate feedback through 

regular counseling sessions (see Figure 3). The main features of the system are:  

 Mixed-initiative: the sailor or Claire the Counselor can initiate a counseling ses-

sion 

 Natural language interaction 

 Provide access to employment, education, and personal history 

 Ability to match inquiries to appropriate Naval resources 

 Customized interactions based on users’ career goals (e.g., making master chief 

vs. transitioning to civilian life) 

 Implications of station/transfer/rotation for career progression 

 When/how to look for openings above one’s current assignment or rank 

 Tailored, dynamic, interactive, and engaging counseling and guidance based on 

the learner profile stored in the Learner Record Store and next assignment/goal 

 Data mining of ideal learner profiles (“where sailor should be in their career 

development”) and learner trajectories 

 Implementing periodic reminders about requirements, personal goals, and best 

practices 

 Recommender system for next career move using machine learning 

 Counseling dialogues that use and inform the learner profiles in the Learning 

Record Store 



2.3 Frequently-Asked Questions 

To supplement complex knowledge representation and interactive recommendations, 

we compiled a list of frequent queries regarding general Navy life from several popular 

Navy support websites. These include both official, affiliated, and unaffiliated (but 

credible) resources that cover a wide range of information from how long an average 

deployment lasts to the availability of financial aid for service members. We eliminated 

duplicate questions and any that could not be answered in a relatively brief response to 

produce 31 questions and answers broken into sections including “Becoming and Of-

ficer”, “The Navy Reserves”, and “Navy Life”. Sailors can access this list of questions 

at any time via an “FAQ” link on the interface. These “canned” responses augment 

Claire’s capacity to respond to free sailor input and increase her perceived intelligence. 

2.4 Motivational Interviewing 

This system also recognizes language indicative of common “life” problems, such as 

financial troubles, depression, or substance abuse. The Navy typically has exceptional 

support for these issues, but sailors may not know where to find and access them. Claire 

will refer the sailor to the appropriate Navy resources that addresses problems of im-

mediate concern. This approach lowers the barrier to self-awareness and self-care by 

doing so in a confidential environment, allowing sailors to explore resources com-

pletely free of judgment or obligation. 

Motivational Interviewing (MI) is serving as a guiding framework when appropriate. 

MI arose from the seminal research of Miller (1983) when working with problem drink-

ers and, with the collaboration of Stephen Rollnick, was subsequently expanded and 

systematized into a working model for treating addictive behaviors (Miller & Rollnick, 

1991). Over time, MI has been successfully adapted for addressing a wide range of 

problems, discussed more fully in two further volumes (Miller & Rollnick, 2002, 2012). 

A host of meta-analyses lend support to the utility of MI as an effective technique for 

enhancing change, with one of the most recent being performed by Magill et al. (2018). 

MI arose as a means of addressing a number of problems individuals face when, on 

the one hand they are aware that a change in behavior is needed, yet, at the same time 

are lacking in motivation and information and are experiencing denial and ambivalence 

about changing. In these types of situations, approaches that are too directive, confron-

tational, or appeal to expert advice fall upon deaf ears. MI is best characterized as non-

adversarial, non-confrontational, and non-judgmental. Rather it seeks to engage indi-

viduals in becoming more aware of their conflicts, resultant problem behaviors, and the 

consequences that ensure if one “stays the course,” and encourage them to begin to 

consider more appropriate choices and enhance motivation for change. 

While the majority of investigations of MI have centered upon lifestyle modification 

and chronic diseases, Stoltz and Young (2012) have adapted this approach to career 

counseling. Thus, our focus with counseling active duty personnel is being guided and 

informed by their work, plus the extensive literature base that now exists on MI (a re-

cent search of PubMed identified approximately 3,500 citations for this approach). 

Stoltz and Young distinguish 7 distinct stages for applying MI in career counseling: (1) 



building a working (therapeutic) relationship, (2) assessing readiness to change, (3) 

identifying and discussing discrepancies, (4) “rolling with resistance” as appropriate 

(refraining from disagreeing, exploring sources of ambivalence), (5) promoting “self-

efficacy”, (6) expressing empathy (drawing upon Rogerian or person-centered tech-

niques of accurate reflection), and (7) preparing for transition (and termination). When 

considering all that is involved, one might assume the process to be long and involved. 

However, notable outcomes have been achieved with varied target problems, ranging 

from a single, brief session to five or more (Rubak et al., 2005). By applying our tech-

niques and smart agents we envision streamlining the process to a limited number of 

encounters. Generic question asking, reflective listening statements, tactful advice giv-

ing and feedback sharing, and key summarizing statements will help inform our career 

counseling approach. 

3 AN EXAMPLE: COUNSELING ON SLEEPING ISSUES 

When no dedicated Navy resources are available to deal with common problems, our 

mixed initiative conversational interface affords expansion from information referral to 

a more substantive advisory role. For example, the Navy (to our knowledge) has no 

resources available online specifically aimed at identifying and resolving sleeping dif-

ficulty, a relatively common personal problem. Prevalence of sleep disorders among 

military personnel is steadily increasing (Seelig et al., 2010). Some studies suggest that 

the increased incidence of sleep problems are symptoms of primary disorders such as 

PTSD (McLay, Klam, & Volkert, 2010; Ribeiro et al., 2012; Lang, Veazey-Morris, & 

Andrasik, 2014), but research suggests that up to 70% of service members may continue 

to experience disturbances in their sleep following treatment of their primary disorders 

(Belleville, Guay, & Marchand, 2011; Zayfert, & DeViva, 2004). This has led some 

researchers to term sleep management in the military as an “operational imperative” 

(Mysliwiec et al., 2016). 

We designed a conversational subroutine to address sleeping difficulty and inte-

grated it within the larger conversational framework of Claire for Navy personnel. We 

are aware of an app under development at the Center for Deployment Psychology at 

The Uniformed Services University (Cognitive Behavioral Therapy for Insomnia—

CBT-I) and are exploring ways to interface with the CBT-I app if judged useful. 

Our approach draws on clinical and research experience in diagnosing and mitigat-

ing sleep difficulty (Gold & Dahl, 2011; Perlis, Aloa, & Kuhn, 2011). Problems can 

occur at all stages of the sleep cycle: difficulty falling asleep, maintaining asleep, or 

arising early. Each of these has associated causes that Claire can systematically work 

through with input from the sailor. The system includes dialogue moves to encourage 

sailors to continue describing their habits and problems by (1) normalizing and reflect-

ing on aspects of their input, (2) expressing empathy, (3) identifying discrepancies or 

inconsistencies between present behavior and goals, and (4) enhancing self-efficacy. 

 

 

 



3.1 Initial Applications Using a Sleep Hygiene Approach 

Our current work is being guided by a well-recognized approach termed “sleep hy-

giene” (Posner & Gehrman, 2011). Areas explored center on habits, diet, and environ-

mental factors that most commonly disrupt sleep. Further, the computer-based inter-

vention affords a simple time-of-day lookup and encourages sailors to avoid screens 

between certain hours, or at minimum enable a blue-light filter. 

The interview begins by asking if the sailor is having any problems with sleeping. 

An affirmative response leads to inquiries about chronicity and level of concern. If 

chronic and of significant concern, Claire offers a range of comments, all designed to 

ask permission to discuss suspected problems in detail (communicate respect for the 

sailor), utilize open- versus close-ended questions (enrich dialogue), convey empathy, 

express appreciation for sharing, normalize the behavior, and prepare the sailor for fur-

ther dialogues. Topics covered in our sleep module and sample statements are provided 

in Appendix A. 

Depending on the problems identified, Claire then engages in a series of Q&A to 

assess interest and readiness to change one or more problems. Strategies center on (1) 

summarizing problems identified as potentially contributing to sleep difficulties and 

linking them to statements made by a sailor, (2) overviewing possible brief, easily im-

plemented solutions, (3) exploring discrepancies, addressing resistance to change 

(sometimes referred to as “rolling with resistance”), and, as necessary, discussing ad-

vantages and disadvantages of addressing problematic aspects (referred to decisional 

balance) versus providing directives to change, and (4) enhancing efficacy or ability to 

engage in change (drawing upon past success examples). The action plan will incorpo-

rate as many of the strategies listed in Appendix B that are mutually agreed upon. Fur-

ther enhancements will center on screening for other sleep problems that may warrant 

referral to a sleep medicine specialist for diagnosis and treatment, such as sleep apnea 

(SA), which has been reported in over 50% of active duty service members (Mysliwiec 

et al., 2013; Philpott, 2013), restless leg syndrome, parasomnias, etc. (Williams et al., 

2014). 

4 CONCLUSION AND NEXT STEPS 

We presented the design of a career guidance and counselling agent that can help sailors 

navigate career paths in the Navy as well as recommend learning resources to keep their 

knowledge, skills, and competencies updated and aligned with their job assignments. 

Given the distributed, dynamic, and complex nature of Navy careers, there is an acute 

need for automated handling and counsel, such as Claire the Counselor, to be maxi-

mally useful to sailors who have limited time and information retrieval abilities while 

performing their already demanding duties. 

 

 



 
Figure 4. A snapshot of the main dialogue-based interface of Claire the Counselor. 

The implemented prototype, currently in alpha testing, includes all of the following 

functionalities: access to employment, education, and personal history; natural lan-

guage interaction mimicking interaction with a human counselor; ability to match in-

quiries to appropriate Naval resources; periodic reminders about requirements, personal 

goals, and best practices; customized interactions based on users’ career goals (e.g., 

planning for a full Navy career terminating at master chief as opposed to transitioning 

to civilian life); implications of station/transfer/rotation for career progression; and how 

and when to look for career advancement opportunities. 

It should be noted that while our current focus was on only one Navy rating, Avion-

ics Electronics Technician, the design is flexible and scalable to all Navy ratings, which 

we plan to pursue in the future. 
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