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1 Introduction 

A vast majority of adults in the US workforce are unprepared for the jobs that have 

evolved in this tech-driven society [1]. Existing on-line programming tools and men-

toring programs do not provide enough support for adult learners looking to improve 

their computational thinking (CT) skills to have access to jobs in areas that require 

these skills. These programs usually follow a one-on-one mentoring model, with vol-

unteer professionals, who have neither a lot of time nor often specific training in edu-

cation, as mentors. Our work in this area shows that these learners need extensive 

training in various aspects of computational thinking (e.g., practices and perspectives; 

[2]), study skills and time management [3]. 

Existing on-line programming tools and Intelligent Tutoring Systems (ITSs) have 

made great strides toward bringing the benefits of individual tutoring to a broader 

population of learners [4].  Although, there are apps and online programming tools 

aimed at teaching computer science (e.g., Minecraft, minecraft.net; Freecodecamp, 

freecodecamp.org; Codeacademy, codeacademy.com; Scratch, scratch.mit.edu; and 

Gamestar Mechanic; gamestarmechanic.com), very few of these have been validated 

empirically and they have been designed for children, K-12 or undergraduate stu-

dents.   

We argue that a facilitator (i.e., a virtual mentor) that builds on technological ad-

vances in various areas (i.e., Dialogue-based Systems, Intelligent Tutoring Systems, 

Open Learner Models, Recommender Systems and Digital Reminder Systems) can 

provide both adult learners and their mentors with relevant information and focused 

interaction to achieve their learning and teaching goals. This facilitator will (a) focus 

training on computational thinking rather than just coding and will help learners and 

mentors make the most of the mentoring sessions through dialog-based guidance on 

material to cover and exercises to complete, (b) track learners' progress outside the 

"classroom," providing reminders about assignments and other resources to help 

learners remain engaged, and (c) provide information to mentors that helps them keep 

track of individual learners' needs and make suggestions about preparing for mentor-

ing sessions. 
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2 Computational Thinking 

A theoretical framework for computational thinking (CT) that includes general com-

puter programming concepts (Sequences, Loops, Parallelism, Events, Conditionals, 

Operators, and Data), practices (Being incremental and iterative, Testing and debug-

ging, Reuse and remix, and Abstraction and modularity), and perspectives (Express-

ing, Connecting and Questioning) has been proposed by Brennan and Resnick [2]. 

Shute, Sun & Asbell-Clarke [5] propose a CT framework that emphasizes different 

aspects/facets (Decomposition, Abstraction, Algorithms, Debugging, Interaction and 

Generalization). Adult students need help with several aspects of CT. This approach 

builds on different CT frameworks to design and evaluate support mechanisms that 

will be implemented as part of the facilitator. 

3 A Facilitator for CT Skills 

The proposed approach builds on our existing research on mentor-adult interactions, 

work on dialog-based ITSs [6, 7], and recommender systems [8]. This approach in-

volves the development and evaluation of a tutorial facilitator that will provide sup-

port to novices and mentors with help in different areas of need. In particular, novice 

adults will be provided with suggestions such as resources to solve a particular com-

puter programming problem, alerts to keep the project moving forward, and short 

dialog-based tutoring sessions on CT aspects while mentors will receive recommen-

dations on pedagogy issues and dialogue-act predictions gleaned from existing corpo-

ra and iterative refinement. Facilitator features include: 

 Short Dialogue-based Tutorial Sessions. Short dialogue-based tutorial sessions 

around CT practices and perspectives in the context of computer programming 

projects can be designed and refined based on data gathered from students and 

mentors. (e.g., a dialogue about good programming practices). 

 Recommendations and alert messages. Interview data and student and mentor rat-

ings on the usefulness of alerts and recommendations can be used to implement a 

recommender and reminder/alert system. Sample recommendations/alerts include: 

information about CT concepts, reminders of assignment due dates for students, 

and alerts for mentors on students’ performance. 

In terms of the design and implementation issues, this facilitator requires the appli-

cation of a data-driven, iterative approach. Different versions of the facilitator can be 

used to gather feedback from the intended users on the effectiveness of the facilitator 

features. The evaluation should explore the effects of the facilitator on current prac-

tice in terms of students’ performance and motivation as well as mentors’ teaching 

practice.  

Intelligent facilitators have the potential for supporting formative processes in for-

mal and informal educational contexts for adults attempting to gain better employ-

ment. Although the current focus is on the development of CT, time and task man-
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agement skills, future applications may involve the development of intelligent facilita-

tors for other under-served areas of education for adult learners and their mentors. 
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