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Abstract –  The most expensive college degree is the one 

which is never used and indeed a great deal of the issues 

with college debt can be traced to unfinished degrees. 

Both issues are symptoms of the fact that the current 

system for career discovery is completely inadequate for 

the task at hand. The starting point are students who 

have been segregated from the rest of society in the K-12 

system. The local support function (teachers and 

guidance counselor) cannot help much because 

academics have limited engagement with industry. Thus, 

for most students, their career choices are often driven 

by their view of the range of professions from popular 

media. Unfortunately, only the professions with drama 

tend to be highlighted in the media, so the vast majority 

of professions are invisible to students. 

 

Before the internet revolution, it was very difficult to 

impact this situation. However, with the availability of 

the internet, it is possible to build an active engaging 

structured information environment which can help 

students (or even adults) interested in careers to explore 

them in much more detail. Further, it is possible to build 

connections which humanize this very difficult process. 

Beyond the functional nature of the platform, the 

higher-level objective of SAMWISE is to build a 

mechanism for the transmission of wisdom from 

professionals to students. For Engineering Management, 

building the visibility of the possible career choices 

through outreach efforts is critical success of the 

enterprise. This paper describes a work-in-progress 

system focused on solving these issues. 

 

Index Terms – STEM, Career Planning, Jobs  

MOTIVATION 

As mentioned in the TEDx Ocala talk “Sir Ken 

Robinson was right about the symptom, now let’s talk”, one 

of the consequences of the current method K-12 education 

delivery is that students are physically isolated from the 

“real” world[1]. After ten years in the K-12 system, they are 

asked the proverbial question, “What are you going to do in 

life?” or “What’s your major going to be in college?”  

Realistically, it is unreasonable to expect that students have 

any real data to make such an important decision.  

 

How are these decisions made today? At best 

randomly. Perhaps the student happens to know someone in 

their profession of choice. They could ask teachers or 

guidance counselors; however, academics are the least 

equipped to answer these questions. The nature of the 

education system is that most people in it have always been 

educators [2]. Further, whatever insights they might have 

become stale very quickly because of the rapid rate of 

change of industry. 

 

The consequences of the current system for career 

discovery are numerous. The first and most obvious is that a 

great deal of resources are wasted on degrees which are not 

finished [3]. This leads to a student debt situation which 

places an albatross around students for their lifetime [4]. 

Finally, and perhaps most importantly, it places students 

into making major decisions with inadequate tools. Thus, 

creating a high stress situation in individuals in a time of 

their life where they are the least able to manage it. The 

teenage suicide rate at colleges is worrying [5], and one 

must imagine that the stress created by the inadequate career 

discovery process must be a factor.  

 

In the time before the information revolution, it 

would have been very difficult to solve this problem 

because of the limitations driven by physical connection. 

However, today, with the advent of the internet, it is 

possible to build, maintain, and deliver active engaging 

structured environment for students (and even adults) to 

explore careers in a much more meaningful manner. 

Further, in this world of global social networks, it is 

certainly possible to build networked resources which can 

humanize this process. 

RELATED WORKS 

Today, large repositories of information exist about 

industry, careers, and the general direction of the economy. 

As an example, LinkedIn [6] contains a large database of 

real-world career trajectories. Further, a careful analysis into 

the world of investors would give great insights into the 

current challenges for companies, their current hiring 

desires, and the future secular trends in markets. This 

information is easily available from publicly available 

annual reports [7] to the many publications [8] which 

constantly analyze the economy.  However, most academics 

(much less students) are not equipped to harness these 

resources to make informed decisions.  

 



Rather, beyond the random and incidental physical 

interactions, the largest source of career advice is popular 

media.  For those professions which involve drama (police, 

fire, legal), popular media can be a good source to gain 

insights into the profession. However, the vast majority of 

professions are unglamorous, and thus invisible to students.  

 

The US Department of Commerce has made an 

admirable attempt to address this situation with the Launch 

your Career [9] initiative. This initiative uses data about the 

job market to provide information on “hot” jobs and related 

salary information. In addition, commercial companies such 

as Kuder systems [10] have attempted to connect this data 

with student strengths, weaknesses, and desires. Overall, the 

intent is to guide selection of college majors and give 

guidance on potential salaries for the professions. 

 

These products certainly have some utility. 

However, the first question in the Kuder process is: “How 

many years of post-secondary education do you expect to 

take?”  It is not clear how a student would know the answer 

to this question. These systems suffer from four 

fundamental issues: 

 

1. Stale Marketplace: They present jobs as end-points in 

the context of students deciding on careers.  

2. Nomenclature: The nomenclature used is that of the 

professional world with no real explanation of its 

meaning. Many of these products read like a dictionary. 

3. Context: The information provided often lacks context. 

How do jobs fit together? What is comparatively good 

or bad? 

4. Humanity: Finally, and most importantly, the products 

lack humanity. Students (all of us) are making human 

decisions. What does this job feel like? What does it 

mean for me? Will I be happy doing it?’  

 

Today, K-12 and nearly all post-secondary education 

institutions do not provide anything close to this sort of 

information. Highly selective institutions (ex HBS), 

typically on the MBA track, have built alumni portals with 

some of these properties. Overall, there is a severe need for 

something which provides insights to students to make 

decisions based on a structured engagement, a sense of 

scope, live information, and humanity.   

SAMWISE PLATFORM USER FLOW 

This paper proposes the SAMWISE platform 

which addresses the core issues in the current systems. The 

platform has three fundamental concepts: 

 

1. SAMWISE Map: Much like Google Maps, it is 

important to present the student with a map of the 

economy. From our point-of-view, this is the 

economist’s view with major pieces being the 

major sectors, subsectors, example enterprises, 

company functions, and finally jobs. The edge 

point of jobs correlates with the taxonomy of job 

sites such as LinkedIn or Monster. In addition, 

each of the major segments contains information 

on the secular and cyclical economic forces which 

impact this space.   

2. SAMWISE Job:  For each job function, we can 

connect to the current information on wages and 

statistic descriptions. However, included in this 

situation is a link to one or more short 1-2 min 

videos. These videos are a standard interview by a 

student of a professional in this job function.   

 

3. SAMWISE Social Connect:  If the student has a 

desire, they can reach out through the network 

(likely we will use linkedin) to ask the person 

interviewed questions. We expect to manage this 

interaction with a Linkedin Group. 

SAMWISE Map 

The analogy to a traditional physical map for the 

job market is an economist view of the us economy. The 

underlying information for this map is easily available from 

the Bureau of Economic Analysis (BEA) [11] which follows 

the US Economy. Key pieces of information available 

include GDP and GDP Growth for the major sectors of the 

economy from a sector and a regional point-of-view.  The 

starting point, the geographic “globe” is shown in Figure 1.  

 

 
Figure 1:  Economic Globe View 

   

Similar to Google Earth, the visualization allows students to 

traverse sectors and go into an additional layer of detail. The 

intended flow consists of the following steps: 

 

1. Sector View: Explain Sector, GDP, GDP Growth, 

secular drivers, and growth. Finally, the edge point 

of the sector view are example companies. 



2. Enterprise View:  The enterprise view takes 

example companies and pulls up a representative 

organizational structure such as shown in figure 2. 

Traversal through the enterprise leads to job 

categories and then to particular jobs. 

3. Job View: The job view is the end-node of the 

SAMWISE Map function. The job view correlates 

with the Linkedin or Monster Job taxonomy 

structure.  

 

 
Figure 2: Representative Enterprise View 

 

 

The overall intent of SAMWISE Map is to provide 

context in several dimensions. First, the context of how the 

economy is structured, it’s major secular drivers, and the 

connection to enterprises. Second, the connection of 

enterprises to job function. It is very important for students 

to understand how a particular job fits into the overall 

function of the enterprise.  Finally, in a future version of 

SAMWISE Map we may will gamify the flow of movement 

through the job market with an overlay of a gaming 

structure.  

SAMWISE JOB 

SAMWISE Job is the node where students can learn a great 

deal more detail about the nature of a particular job. The 

starting point would be an example job posting as shown in 

the next section. Having traversed through the SAMWISE 

Map, at this point, there should be some context around the 

job. A product manager job is a perfect example where 

context is very important. A product manager in a software 

company requires quite different skills as compared to one 

in a defense industry. One could also examine a similar 

process with the job positions in the engineering field. From 

an academic point-of-view, the primary focus is on design 

engineering. However, engineers move into a large variety 

of jobs based on their other skills ranging from sales, 

application engineering, marketing, and even program 

management. 

 

The other information provided will be the typical salary 

information available from the department of labor [12]. 

However, the most important aspect of SAMWISE Job is a 

collection of videos of people who have done this job.  

 

As shown in figures 3, the 2-3 min videos will consist of a 

friendly structured conversation with a “real” person. The 

interview process is a standard sets of questions, a sampling 

of which is: 

 

1. What is the job ? 

2. How did the person get to this job ? 

3. What are the key skills needed to do this job? 

4. What does a typical day look like ? 

5. What are the good points of the job ? 

6. What are the challenges of the job ? 

 

The richness of the interview library is key to the 

success of the overall SAMWISE Platform. The initial 

seeding will be done from the connection network from the 

team. However, after the pilot stage, the team plans to use 

crowd-sourcing strategies where teenagers can interview 

their parents in the standard form and submit the video into 

the library.  

  

 EXAMPLE JOB POSTING  

 

Product Manager Job Description 

 

Product Manager Job Description Sample #1 (Primarily 

Inbound) Job Description 

The product Manager is responsible for the product 

planning and execution throughout the product life cycle, 

including: gathering and prioritizing product and customer 

requirements, defining the product vision, and working 

closely with engineering, sales, marketing and support to 

ensure revenue and customer satisfaction goals are met. the 

product manager's job also includes ensuring that the 

product supports the company's overall strategy and goals. 

 

 

The product manager is expected to: 

● Define the product strategy and road map 

● deliver MRDs and PRDs with prioritized features 

and corresponding justification 

● Work with external third parties to assess 

partnerships and licensing opportunities 

● Run beta and pilot programs with early-stage 

products and samples 

● Be an expert with respect to the competition 

● Act as a leader within the company 

● Required experience and knowledge 

 

Requirements 

 

● Minimum of N years experience as a Product 

Manager 

● Demonstrated success defining and launching 

excellent products 

● N+ years of experience in a job in the XXX market 

● Excellent written and verbal communications skills 



● Bachelor's degree (MBA preferred) 

● Technical background, with experience in XXX 

● Excellent teamwork skills 

● Proven ability to influence cross-functional teams 

without formal authority 

● Must be able to travel XX% of the time 

● Examples and at least one sample of an effective 

document delivered in the past  

 

 

 
 

Figure 3: Video of Your Job 

 

SAMWISE Social Connect 

The library of videos will also contain an ability to 

social connect on an opt-in basis. That is, the people being 

interviewed can agree to a social connection from students 

who may want to ask them further questions about their job 

experience. In our observation, adults are quite eager to 

provide insights to children, but do not quite know how to 

do so. Thus, students can connect to professionals and with 

mutual agreement have a skype session to exchange 

perspectives. SAMWISE Social Connect will use LinkedIn 

as the primary messaging platform to manage connection 

and the overall project will be managed by a SAMWISE 

Linkedin Group. Figure 4, shows a social interaction 

between a professional and a student. 

 

 

 

Figure 4: Social Connection 

 

 

INTENDED CONSEQUENCES OF SAMWISE 

 

The SAMWISE Platform is intended to have the following 

characteristics. 

1. Scope: Students can get a sense of scope relative to 

the economy. This is equivalent globe for job 

hunting. 

2. Specificity: By going down to the individual job 

level, one has great specificity. 

3. Humanity:  By connecting to a video with a real 

person, and further by offering the choice of 

connecting to the person, there is great humanity in 

the system. 

 

Also, this process allows a rational HUMAN method 

for engaging in the decision-making process around college 

majors and careers. Some of the key lessons which we 

expect will be communicated indirectly include;  

 

 
Figure 5: Careers as Random Walks 

 

Career Trajectory: As Figure 5 shows, most careers are 

random walks! That is, one does a job, looks at neighboring 

jobs and based on opportunity, strengths, and weaknesses, 

one can make a move.  This is a reality in nearly every 

professionals career which is not communicated to students.  

 

 
Figure 6:  Importance of Soft skills 

 



Soft skills: As every professional knows, the 

importance of soft skills cannot be minimized in terms 

of success. One will find illustration such as figure 6 as 

a part of every successful company culture. 

 

Habits:  As [14] discussed and shown in figure 7, 

you are your habits. A great deal of managing a career 

has to do with building key habits which drive health, 

urgency, managing short-term/long-term, and 

maintaining independent judgement.  

 

 
Figure 7: Habits and Your Career 

 

 Overall, the higher-level objectives of SAMWISE are to 

allow the transmission of wisdom from professionals to 

students. 

SAMWISE PLATFORM DEVELOPMENT 

 From a technology and business management 

point-of-view, the technical implementation of the platform 

consists of a core cloud based infrastructure which is 

augmented with the three components of the system: 

SAMWISE Map, SAMWISE Job, and SAMWISE Social 

Connect. 

 
Figure 8:  IT Infrastructure 

 

 The underlying cloud-based infrastructure as 

shown in figure 8 consists of the typical stack found in 

nearly all cloud based application. Our plans are to use 

AWS and associated applications as the backbone of this 

environment. Figure 9 shows the user view of the 

application. 

 

SAMWISE Map is a visualization of BEA economics 

data, a relatively stable structure around organizational 

hierarchy, and finally a taxonomy of job titles.   The 

technical architecture consists of: 

 

1. Visualization Framework:  A visualization framework 

with associated navigation and search functionality. 

2. Data Updates:  A process of updating data from the 

primary sources at a quarterly level. 

3. Type Editors:  An external capability to update 

fundamental type definitions around sectors, jobs, or 

organizational titles  

4. Business Processes:  The critical business processes for 

SAMWISE Map are the tracking of the primary 

databases. 

 

 

 
Figure 9: SAMWISE Student View 

 

 

SAMWISE Job builds a repository of information 

around job titles. It has links from the SAMWISE Map 

function.  The technical architecture consists of: 

 

1. Job Node:  The job nodes consist of connections to 

wage data (perhaps regionally selected). 

2. Video Production:  We envision using skype video 

recording as the basic method to build videos. Some 

level of video editing maybe required, but we will 

attempt to minimize.  

3. Video Repository:  A repository of videos for that job 

function with associated self-loading functionality. We 

expect to use standard platforms such as VIMEO or 

YOUTUBE for these purposes. 

4. Messaging Portal:   An ability to message to 

professional directly. 

5. Business Processes:  The key business process for 

SAMWISE Job is to build the community of 

participants. Thus, a self-load function combined with 

crowd-sourcing marketing is critical to success. 

 

SAMWISE Social Connect is a basic social networking 

platform with functionality such as identity and messaging. 

This functionality exists in Linkedin, so in combination with 



the existing functionality within Linkedin Groups, we plan 

on using Linkedin as the base platform for this purpose. 

 

SAMWISE ENTERPRISE 

 

The consumer of this system are students and adults 

looking for a change. The generic system is aimed at K-12 

schools and the connection network is as broad as possible.   

However, there will be the need for an enterprise version of 

the system which is licensed to universities. In this situation, 

universities can use this system to integrate alumni back to 

the school and have the current students gain access to the 

alumni. The key changes for the enterprise version of 

SAMWISE will be; 

 

1. SAMWISE Maps:  Enterprises will want to emphasize 

the vertical markets they service well and likely connect 

educational paths which lead to these jobs. 

2. SAMWISE Job:  Enterprises will want to build an 

enterprise specific version of this functionality. The 

videos will be those of alumni. 

3. SAMWISE Social-Connect:  Enterprises will build their 

own group connected with Alumni relations 

functionality.  

 

  The enterprise version enables the flow shown in 

figure 10 where alumni reach back into the school to 

provide career discovery advice for students. The process 

can allow colleges to have a more meaningful relationship 

with alumni (beyond fundraising).   This sort of engagement 

in combination with a scaled online delivery model as 

contemplated in the FRODO project [14] can even allow a 

subscription-based monetization structure. Finally, this 

network effect can be a large differentiator for universities. 

 

 
Figure 10:   Upgrading Alumni Relations 

SAMWISE  PILOT 

Building an environment such as SAMWISE has 

its challenges.  The challenges for building the core 

technology are significant but manageable. The challenges 

of building a large and compelling network for SAMWISE 

JOB and SAMWISE Social connect is significant.   

 

For our pilot, we plan on implementing all the 

components of the SAMWISE system with a limitation to 

the engineering professions.  This allows us to build out the 

network in a space which is well understood by the authors. 

In addition, the beta pilots for this work will be several 

IEEE Student Chapters in major colleges around the United 

States. In these pilots, we intend to debug the system, but 

also to experiment with the survey mechanisms which 

would show the utility of the system.  
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