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ABSTRACT

The standard output of computer-driven career assessment is a ranked list of occupations sorted by match score. This
paper argues that the ranked-list format imports two well-documented interface failures into the assessment context:
position bias, which structurally undervalues options past the first three results (Joachims et al., 2005; Pan et al.,
2007), and choice overload, which produces decision paralysis when the option set becomes too large (Iyengar &
Lepper, 2000; Chernev et al., 2015). Together these failures foreclose the very exploratory work that career assess-
ment is meant to enable. We describe Synapse, a working prototype that replaces the ranked-list output with a spatial
map of 460 occupations drawn from the U.S. Bureau of Labor Statistics and the O*NET system. Students answer thir-
teen forced-choice questions; results are presented as a position within a continuous occupational landscape, with se-
mantically similar careers placed in spatial proximity. We position the work within design-based research methodology
(Brown, 1992; Design-Based Research Collective, 2003) and contemporary constructionist accounts of vocational be-
havior (Savickas, 2002, 2013). The contribution is a design rationale and a deployable artifact, not a controlled effec-
tiveness evaluation; we close with a research agenda for the empirical work the design move requires. The paper is
part of an ongoing research program at Lo/Be Lab on environments that support reflective work during life

transitions.

KEYWORDS career assessment - vocational psychology - design-based research - information visualization - choice
overload - position bias - spatial cognition - RIASEC - narrative identity - design rationale

1. Introduction

The standard output of a computer-driven career as-
sessment is a ranked list. The student answers ques-
tions about interests, values, and aptitudes; the system
computes match scores against a set of occupations;
the results are presented as an ordered list, top match

first. This format is so common that it has become in-
visible. It also fails, and the failure is structural rather
than incidental.

The ranked-list output imports two well-studied inter-
face pathologies into the career-assessment context.
The first is position bias: in any ranked presentation,
users disproportionately attend to the top results re-
gardless of their actual relevance, and the click-
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through rate drops sharply with position (Joachims,
Granka, Pan, Hembrooke, & Gay, 2005; Pan,
Hembrooke, Joachims, Lorigo, Gay, & Granka, 2007).
When the user is searching for a known answer (a
phone number, a flight, a product), this is functional:
the search engine’s job is to put the right answer near
the top. When the user is exploring a space they do
not yet understand, it is corrosive: it teaches them that
the top entries are the answer and the rest is noise.
The second pathology is choice overload: when option
sets become too large, users defer or abandon deci-
sion-making altogether, and the effect is amplified by
preference uncertainty, task difficulty, and the goal of
exploration rather than confirmation (Iyengar &
Lepper, 2000; Chernev, Bockenholt, & Goodman,
2015). Four hundred and sixty occupations sit well
past any choice-set size that the Iyengar/Chernev liter-
atures treat as routinely unproblematic for exploratory
tasks.

The two pathologies compound. A student who is told
“your top match is school counselor” and presented
with 459 other options sorted below it has been given
simultaneously too few options (the top entry exerts
authority) and too many (the long tail is unreadable).
The result is a kind of guided foreclosure: the student
leaves with an answer they did not earn and an unex-
plored field they did not see.

This paper describes Synapse, a working career-explo-
ration prototype that responds to this design problem
by replacing the ranked-list output with a spatial map.
The 460 occupations are arranged in a two-dimension-
al layout where semantically similar careers sit in spa-
tial proximity. The student answers thirteen forced-
choice questions and receives, instead of a list, a posi-
tion within a continuous occupational landscape.
Adjacency carries information; rank does not exist.

The argument we develop is methodological as much
as empirical. Synapse is presented as a design-based
research (Brown, 1992;
Research Collective, 2003): the prototype is the contri-
bution, and the theoretical claim is that the design

artifact Design-Based

move is responsive to specific failure modes identified

in the literature on choice, attention, and visualiza-
tion. We do not claim that Synapse produces better ca-
reer outcomes than ranked-list tools; we claim that the
design move it makes is theoretically motivated, that it
reframes rather than mitigates the two pathologies
named above (by removing the ordinal presentation
that produces them), and that it opens a research
agenda that the ranked-list paradigm forecloses.

This is a design-rationale paper, not an empirical
study. The contribution is the articulation of the design
moves the prototype embodies, the literatures they
ladder up to, and the empirical agenda they invite. We
do not present effectiveness data here; that work is the
research agenda the paper concludes with.

The paper proceeds as follows. Section 2 develops the
theoretical background across four literatures: voca-
tional psychology and the assessment tradition, choice
overload, position bias, and spatial information visual-
ization. Section 3 describes the design-based research
methodology that frames the work. Section 4 describes
the Synapse prototype in detail. Section 5 discusses
what the design move implies, what it does not, and
what empirical work remains. Section 6 situates
Synapse within the broader research program at Lo/Be
Lab, of which it is one prototype.

2. Theoretical Background

2.1 Vocational Psychology and the Ranked-
List Inheritance

Modern computer-driven career assessment inherits its
output format from a particular intellectual lineage.
John Holland’s RIASEC framework (Holland, 1959,
1997) organizes vocational interests around six per-
sonality types (Realistic, Investigative, Artistic, Social,
Enterprising, Conventional) and posits that occupa-
tional fit follows from the congruence between an in-
dividual’s profile and an occupation’s profile across
these dimensions. The framework was operationalized
in instruments like the Self-Directed Search and, even-
tually, in the U.S. Department of Labor’s O*NET
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Interest Profiler, which now anchors much of the ca-
reer-assessment infrastructure used in counselor-edu-
cation programs and public career services.

Holland’s framework lends itself naturally to ranked
output. Once interests are reduced to a vector across
six dimensions, and occupations are similarly profiled,
the obvious move is to compute distance metrics and
order the results. The ranked list is not a design
choice; it is the implicit data structure of the model.
Generations of career-assessment software have inher-
ited it without remark.

This inheritance has been challenged from within vo-
cational psychology itself. Mark Savickas’s career con-
struction theory (Savickas, 2002, 2013) reframes ca-
reer not as a slot to be filled by a well-matched candi-
date but as a narrative the individual constructs and
revises over time. From this perspective, the output of
an assessment is not properly a “match” at all; it is ma-
terial the individual reworks into a story about who
they are and what they want. Lent, Brown, and
Hackett’s social cognitive career theory (Lent, Brown,
& Hackett, 1994) makes a related move from a differ-
ent direction: interests are not pre-existing traits to be
measured but emergent properties of self-efficacy be-
liefs, outcome expectations, and contextual supports.
In neither framework does the ranked match function
as the primary output; in both, the output is more
properly understood as scaffolding for ongoing devel-
opmental work.

Baxter Magolda’s self-authorship framework (Baxter
Magolda, 2001, 2008) provides a developmental ratio-
nale for why the scaffolding matters. The developmen-
tal target of higher education, in Baxter Magolda’s ac-
count, is the transition from accepting external author-
ity to authoring one’s own internal commitments. A
ranked-list output, presented to a student as the right
answer, works against that transition: it offers external
authority precisely where the developmental work re-
quires the student to build their own internal voice.
Burnett and Evans (2016) translate a similar commit-
ment into a practitioner-facing language: career con-

struction is a design process, with the implication that
the artifacts an assessment produces should be drafts
to iterate on, not conclusions to accept.

The picture that emerges from a substantial branch of
contemporary vocational psychology is a conceptual
mismatch between the dominant output format
(ranked match) and the constructivist account of voca-
tional identity. John Krumboltz’s planned happen-
stance learning theory (Mitchell, Levin, & Krumboltz,
1999) extends this critique further, arguing that the
matching paradigm itself misframes career choice by
treating preferences as pre-existing and outcomes as
predictable; Krumboltz’s alternative cultivates curiosi-
ty, persistence, flexibility, optimism, and risk-taking in
the face of chance events. The Krumboltz frame is the
more direct theoretical antecedent for an exploration-
oriented tool like Synapse. The ranked list is a vestige
of an earlier psychometric epistemology that the field
has largely moved past. Yet the field’s most widely
used tools continue to operationalize that older episte-
mology because the data structures and interface con-
ventions have not been redesigned to follow the theo-
ry. McAdams (1993) provides a useful framing: identi-
ty work is the construction and continuous editing of a
personal story. A list of matches is a poor input to that
work; a landscape one can wander through, return to,
and revise is a better one.

2.2 Choice Overload in Decision Interfaces

The empirical literature on choice overload begins, in
its modern form, with Iyengar and Lepper’s (2000)
jam study, in which a tasting display of 24 flavors of
jam attracted more browsers but produced markedly
fewer purchases than a display of six. The effect repli-
cated reliably within the original paper and has been
extensively studied since. Schwartz (2004) popular-
ized the broader thesis in The Paradox of Choice and
introduced the maximizer/satisficer distinction that
has framed much subsequent work.

Field validation of the choice-overload effect arrived
through Sethi-Iyengar, Huberman, and Jiang (2004),
who analyzed 401(k) participation across roughly
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800,000 employees and found that participation rates
fell as the number of available investment funds in-
creased. Each additional fund offered reduced partici-
pation by a small but measurable amount. This is the
most rigorous non-laboratory evidence that the effect
operates outside contrived experimental settings, and
it operates in a domain (retirement planning) where
the stakes are high and the options are heterogeneous,
both characteristics shared by career choice.

Bockenholt, and
Goodman (2015) synthesized 99 observations across

A meta-analysis by Cherney,
more than 7,000 participants and produced a nuanced
picture. The bare effect of option-set size on decision
difficulty was small and inconsistent across studies.
But four moderators reliably amplified the effect: (a)
higher choice-set complexity (more dimensions of dif-
ference between options), (b) higher decision-task dif-
ficulty (less time, more accountability), (c) higher
preference uncertainty (the chooser does not yet know
what they want), and (d) decision goals oriented to-
ward exploration rather than confirmation.

Career exploration sits at the maximum of all four
moderators. The choice set (the U.S. labor market) is
high-dimensional; the decision is non-trivial in time
and consequence; the chooser is by definition uncer-
tain about preferences (else they would not be using a
career-exploration tool); and the goal is exploratory
rather than confirmatory. The Chernev et al. frame-
work would predict that an unmediated presentation
of 460 occupations to a student is positioned to elicit
substantial choice overload, although the framework
was not developed on career-assessment populations
and the prediction should be treated as theoretically
motivated rather than empirically established for this
context.

2.3 Position Bias in Ranked Outputs

If choice overload is the pathology of having too many
options, position bias is the pathology of how users
cope with that excess: by attending only to the first
few. Joachims, Granka, Pan, Hembrooke, and Gay
(2005) demonstrated through eye-tracking and click

analysis that the rate at which users click on search re-
sults drops sharply with rank, and that this drop is not
explained by relevance alone. When the experimenters
randomized the order of search results, holding query
and result set constant, the click-through pattern con-
tinued to favor the top positions. Rank itself, indepen-
dent of content, drives attention.

Pan, Hembrooke, Joachims, Lorigo, Gay, and Granka
(2007) extended this finding under the suggestive title
In Google We Trust. When users were presented with
deliberately-degraded ranked results, they continued
to trust the order: clicks tracked rank rather than ab-
stract relevance. The effect names something deeper
than a Ul quirk. The ranked list is read as a claim
about authority, even when the user knows the rank-
ing algorithm is unreliable.

Applied to career assessment, this finding is uncom-
fortable. A ranked list of 460 occupations, with “school
counselor” at the top, is read by the student as the as-
sessment’s answer, even when the score difference be-
tween “school counselor” and the seventh-ranked op-
tion is statistically negligible. The very format teaches
a kind of false certainty. Students who explicitly know
that the algorithm is imperfect will, on the Pan et
al. evidence, still defer to the order. The format teach-
es the deference; the algorithm warning does not
undo it.

The interaction of choice overload and position bias
produces the worst combination for an exploratory
tool. Choice overload makes the long tail invisible; po-
sition bias makes the head authoritative. Together they
collapse the 460-occupation space into a brittle pseu-
do-decision in which the student leaves with a verdict
they should not have received and a field they did not
see.

2.4 Spatial Encoding as an Alternative

The information-visualization literature provides an al-
ternative output paradigm. Tversky (1993) developed
the concept of cognitive maps, cognitive collages, and
spatial mental models to argue that spatial layouts are
not merely visual conveniences but cognitive tools:
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distance and proximity in a layout carry semantic in-
formation that the mind processes automatically and
that lists cannot encode. When two careers sit near
each other on a layout, the user reads them as similar
without instruction; the perceptual system does the in-
ference. A list, by contrast, encodes only ordinal posi-
tion; the relations between any two non-adjacent
items are not visible.

The early canonical text on the field, Card, Mackinlay,
and Shneiderman’s (1999) Readings in Information
Visualization, frames the central premise as “using vi-
sion to think.” Visualization is not decoration on top of
cognition; it is cognitive amplification, offloading in-
ference to the perceptual system. Shneiderman’s
(1996) “eyes have it” mantra (“overview first, zoom
and filter, then details on demand”) provides the inter-
action model: a successful information-seeking inter-
face starts with an overview, lets the user filter and
zoom into regions of interest, and presents details only
on demand. This is the structural opposite of the
ranked-list interaction model, which begins with de-
tails (the top match) and requires the user to do the
overview themselves.

Yi, Kang, Stasko, and Jacko (2007) extended
Shneiderman’s task-based taxonomy with a more nu-
anced interaction typology: select, explore, reconfig-
ure, encode, abstract/elaborate, filter, and connect.
The list of seven is useful diagnostically: it makes visi-
ble which interactions an interface supports and which
it forecloses. A ranked list supports primarily select
(pick the top match) and weakly filter (sort by another
criterion). A spatial map supports explore (wander
through the layout), connect (see relations among mul-
tiple items at once), abstract/elaborate (zoom out to
see structure, zoom in to see detail), and reconfigure
(change the layout’s projection). The interactions a
spatial map enables are precisely the interactions a ca-
reer-exploration task requires.

The deeper case for spatial layouts in the career-explo-
ration context rests on what Donald Schén (1983)
named reflection-in-action: the practitioner adjusts
their understanding of a situation as they engage with

it, in response to what the situation reveals back. A
spatial layout supports this mode. The user reads adja-
cency, hypothesizes a relation, moves their attention to
test it, and adjusts the reading. The layout becomes
the surface on which reflection-in-action operates. A
ranked list, by contrast, presents the answer as al-
ready-resolved: there is no surface for adjustment, no
relation to test, no engagement to support. The choice
between the two output formats is therefore not only
an information-display choice but a choice about
which kind of cognition the tool invites the user into.
Synapse’s design commitment is that career explo-
ration requires the reflective mode, and the spatial lay-
out is the format that affords it.

The literature does not claim that spatial layouts are
always superior to lists. For tasks where the right an-
swer is known and the user wants to find it efficiently,
ranked lists win. The claim is narrower: when the task
is exploration of a high-dimensional space with no
pre-formed correct answer, spatial layouts support the
actual work; ranked outputs interfere with it.

3. Method: Design-Based Research as
Inquiry Mode

This paper is positioned within the design-based re-
search tradition (Brown, 1992; Design-Based Research
Collective, 2003; Anderson & Shattuck, 2012). Design-
based research, in Brown’s founding formulation,
treats the design of an intervention not as a delivery of
theory into practice but as a mode of inquiry in its
own right. The artifact embodies theoretical commit-
ments; revising the artifact revises the theory; the cy-
cle iterates over time and across contexts. The Design-
Based Research Collective (2003) identifies five char-
acteristics of the paradigm: dual goals of designing
useful artifacts and developing theory; continuous iter-
ation; collaborative work between researchers and
practitioners; theory that is humble in scope but rich
in application; and methods that document the design
rationale alongside the artifact.
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The methodology is appropriate to Synapse for two
reasons. First, the contribution is genuinely dual: the
prototype is intended to be useful to students who en-
counter it, and the theoretical claim is that the ranked-
list-to-spatial-map move is responsive to identified fail-
ures in the existing literature. Second, the develop-
ment of the prototype has followed an iterative cycle.
Earlier versions of the instrument used different num-
bers of questions, different scoring procedures, and
different output formats; each iteration tested a sub-
hypothesis about how students engage with the tool.
Anderson and Shattuck (2012), in their decadal re-
view of the methodology, note that this iterative
grounding is what distinguishes design-based research
from the design of educational software that is then
evaluated against established methods. The artifact
and the theory co-develop.

The reader will note what this paper is not. It is not a
randomized controlled trial. It is not a quasi-experi-
mental comparison of Synapse against an existing ca-
reer-assessment instrument. It is not a longitudinal
study of outcome differences across cohorts. The cur-
rent paper develops the design rationale and describes
the artifact in sufficient detail that the rationale can be
challenged on theoretical grounds. The empirical fol-
low-on work, described in Section 5, will require part-
nership with counselor-education programs equipped
to run the relevant studies; we discuss what those
studies would test and what they would not.

4. The Synapse Prototype

4.1 System Overview

Synapse is a single-file web application that runs en-
tirely in the browser. There is no backend, no user ac-
count system, and no server-side state. Student re-
sponses are stored in browser localStorage; nothing is
transmitted off the device. The tool is freely accessible
at sethlooper.com/synapse. This architectural choice is
deliberate: it allows the tool to be adopted by individ-
ual students, by counselors as a session-time activity,
or by schools as a class-time tool, without requiring

any institutional infrastructure. It also means that the
student owns the artifact, in the literal sense that no
one else can access their data.

The user experience consists of three phases: a thir-
teen-question instrument, a brief processing sequence,
and a spatial-map result presentation. A complete ses-
sion runs in approximately five to eight minutes.

4.2 The Thirteen-Question Instrument

The instrument presents thirteen forced-choice (binary
or short multi-select) questions. Each question con-
tributes signal to a profile across the six RIASEC di-
mensions (Holland, 1959, 1997) augmented with ad-
ditional dimensions for mood, energy direction, and
impact orientation. The mood and values prompts

7

(e.g., “what energizes you,” “money or meaning”) are
not part of canonical RIASEC; they reflect the con-
structionist commitment that career-relevant identity
is built from affective and values material that purely
interest-based assessments under-represent (Savickas,

2002, 2013).

The forced-choice format is a deliberate design move
with both theoretical and practical justifications.
Theoretically, forced choice reduces the social-desir-
ability and middle-anchoring biases that plague Likert-
scale self-report instruments. Practically, it allows the
instrument to fit in a five-minute session, lowering the
activation energy for use. The format does sacrifice
nuance: a student who is genuinely ambivalent be-
tween two options must still pick one. This is treated
as a feature: the discomfort of forced choice is part of
the developmental work the instrument is designed to
support.

4.3 The 460-Occupation Corpus

The career corpus is drawn from the U.S. Bureau of
Labor Statistics’ Standard Occupational Classification
(SOCQ) system, augmented with the O*NET 26.0 occu-
pation database. The 460 occupations represent the
full intersection of the two sources at the detail level
used by the BLS Occupational Employment and Wage
Statistics survey. The corpus is therefore federal data,
not editorial selection: the careers included are the ca-
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reers the U.S. government measures, not the careers
the prototype’s author finds interesting. This is signifi-
cant for a tool that aims to support adoption in school
counseling contexts, where editorial selection by an
unaffiliated developer would not pass adoption review.

Each occupation carries a tag vector derived from
O*NET’s interest profile (RIASEC weights), task state-
ments, work activities, and work context. The tag vec-
tor is the basis for both the student-occupation match-
ing and the occupation-occupation similarity used to
position careers on the map.

4.4 From Scoring to Spatial Layout

The system computes a tag-overlap score between the
student’s profile vector (derived from the thirteen-
question instrument) and each occupation’s tag vector.
The score itself is a standard cosine similarity over the
tag space. What changes between Synapse and a con-
ventional assessment is what happens after the score is
computed.

A conventional assessment sorts occupations by score
and presents the top n as a ranked list. Synapse com-
putes occupation-occupation similarities across the
corpus and uses them to lay out the 460 careers in a
two-dimensional projection in which spatially adjacent
careers are semantically similar. The student’s own
profile is then projected onto the same layout, produc-
ing a personal “neighborhood” of nearby careers. The
student does not receive a ranked list; the student re-
ceives a position within a continuous landscape they
can navigate.

The choice of projection method is itself a research
question. Early iterations of Synapse used a force-di-
rected layout in which careers repelled each other ex-
cept where tag similarity attracted them. Later itera-
tions have explored UMAP and t-SNE projections of
the tag space. The trade-offs among methods are not
the subject of this paper, but they matter: different
projections preserve different topological properties,
and the user reads adjacency literally, so the projec-
tion’s distortion budget is part of the design decision
(Tversky, 1993).

4.5 Deliberate Diversity Rules

A naive tag-overlap recommender will produce clus-
ters: the top n occupations for a given profile tend to
share most of their tags with each other. A student
whose profile aligns with the Social dimension will re-
ceive a top-twelve cluster of school counselor, social
worker, therapist, teacher, nurse, child care worker,
and so on, with very little internal differentiation. The
recommender is technically working as designed, and
the result reproduces in miniature the choice-overload
pathology Synapse is meant to dissolve.

Synapse therefore applies deliberate diversity rules
during the recommendation step. The first match is
the highest-scoring occupation. Each subsequent slot is
filled by the highest-scoring occupation that is not
within a similarity threshold of any already-selected
slot. The result is a recommendation set that spans the
user’s interest space rather than collapsing it. This is a
design move with a specific theoretical justification: it
operationalizes the Chernev et al. (2015) finding that
set complexity moderates choice overload, by inten-
tionally reducing within-set similarity rather than in-
creasing absolute set size.

The diversity rules also interact with the spatial lay-
out. Because the layout encodes semantic similarity as
distance, a diversified recommendation set will be visi-
bly spread across the landscape rather than clumped
in one region. The student sees, in the same view, the
recommendations and the implicit logic by which they
were chosen: similar to your profile, but distinct from
each other.

5. Discussion

5.1 What the Design Move Implies

The shift from ranked list to spatial map is not without
prior art. Career visualization has been explored in
tools including O*NET’s My Next Move adjacency
views, LinkedIn’s career-graph experiments, and sever-
al research prototypes in HCI venues over the past two
decades. Synapse’s contribution within this lineage is
not the spatial-map move itself but three specific oper-
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ationalizations of it: a deployable single-file artifact re-
quiring no institutional infrastructure, explicit framing
within the design-based research tradition rather than
as a feature in a commercial product, and the diversi-
ty-rule design move described in §4.5 as an opera-
tionalization of Chernev et al’s set-complexity
moderator.

The shift from ranked list to spatial map also does spe-
cific theoretical work that mitigation strategies for the
same pathologies do not. Mitigations for position bias
(randomizing order, marking the score difference, pre-
senting confidence intervals) leave the ranked-list for-
mat intact; they ask the user to discount the cue the
format provides while continuing to provide it.
Mitigations for choice overload (filtering, faceting,
progressive disclosure) reduce the option set but do
not change its presentation as a list. The spatial-map
move is structurally different: it removes the ordinal
frame at the level of presentation. There is no explicit
“top match” because there is no explicit rank. There is
no “long tail” because there is no list to have a tail. (A
spatial layout reintroduces an implicit ordering via
proximity to the student’s profile, which we treat in
the next paragraph.)

This is not a free move. The spatial layout cannot be
wrong about position (there is no position to be wrong
about), but it can be wrong about layout. If the projec-
tion method introduces distortion such that semanti-
cally distant careers end up spatially adjacent, the user
reads a false similarity into the data. The Tversky
(1993) literature is clear that this misreading is auto-
matic; the perceptual system does not check the pro-
jection’s distortion budget. The design responsibility
shifts from “what do we put on top” to “what does ad-
jacency in the layout actually claim.”

A related implication: spatial layouts make different
demands on the user. A ranked list demands almost
nothing; the answer is at the top. A spatial map de-
mands navigation, comparison, and reading proximity
for meaning. This is more work, and for users whose
goal is a quick verdict, the additional work will feel
like a usability failure rather than a feature. Synapse’s

design bet is that the additional work is the work the
user came for, even when the user would have pre-
ferred the verdict.

5.2 Limitations of the Current
Implementation

The current implementation has limitations that the
empirical follow-on work would need to address. The
thirteen-question instrument has not undergone factor
analysis to confirm that the items map to the RIASEC
dimensions they were intended to map to; convergent
validity against the ONET Interest Profiler has not been
established. The 460-occupation corpus, while federally
sourced, inevitably under-represents occupations not
well-described by BLS SOC categories (emergent roles,
hybrid roles, niche specializations). The tag vectors de-
rived from ONET data carry the demographic and con-
textual blind spots of the source: under-represented
occupations in the BLS sample are under-represented
in the resulting layout. The tool has not been evaluat-
ed in a controlled comparison against an existing ca-
reer assessment.

The single-file architecture, which is a strength for
adoption, is a limitation for cohort research. Without
server-side state, comparing student trajectories across
a class is not possible without out-of-band data collec-
tion. A class of students each using their own browser
instance produces no shared data substrate, so the lon-
gitudinal work that an institutional career-services
context would care about requires architectural exten-
sion that the current implementation does not support.

5.3 Open Research Lines

The design move opens an empirical agenda that the
ranked-list paradigm did not. Seven lines of inquiry
are currently open at Lo/Be Lab.

Construct validity. Exploratory factor analysis on stu-
dent responses to confirm that the thirteen prompts
map to the dimensions they were designed to. This
would require approximately 200 responses and con-
vergent validity comparison against the O*NET
Interest Profiler. The work requires partnership with a
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counselor-education program with IRB infrastructure
and a student population large enough to support the
analysis.

Social cognitive career theory integration. The Lent,
Brown, and Hackett (1994) framework predicts that
interest formation is shaped by self-efficacy beliefs,
outcome expectations, and contextual supports, not
merely by trait expression. The current Synapse instru-
ment does not measure these variables. A revised in-
strument would add three prompts to elicit self-effica-
cy, perceived barriers, and outcome expectations, and
would reweight scoring to honor SCCT’s predictive
structure. The expected effect is that students who re-
port high self-efficacy in a given dimension but low
contextual support would receive different recommen-
dations than students with the inverse profile, even
with identical interest vectors.

Workforce demographic annotation. The BLS Current
Population Survey (Table 11) reports workforce com-
position by SOC code along dimensions of sex, race,
and age. Each career card in Synapse could carry a
workforce-composition field, surfacing demographic
realities that the current interest-and-tags representa-
tion does not show. The annotation work is mechani-
cal (a database join) but the design question is inter-
face-level: how is demographic composition surfaced
in a way that informs without prescribing?

Al exposure validation. Several published frameworks
now estimate occupational exposure to Al automation
(Frey & Osborne, 2017; Eloundou, Manning, Mishkin,
& Rock, 2023, on OpenAl/Penn; the McKinsey Global
Institute’s various reports; Brookings analyses).
Synapse currently does not surface Al-exposure infor-
mation per occupation; doing so would require a per-
career citation pass mapping each occupation to a spe-
cific source’s exposure score and methodology. This is
the most ambitious of the lines because it implicates
the broader question of how a career-exploration tool
should represent the future of the occupations it
presents.

Metro salary adjustment. The current Synapse imple-
mentation displays national salary ranges drawn from
BLS data. The Bureau of Economic Analysis’s Regional
Price Parities provide a basis for metro-level cost-of-liv-
ing adjustment, which would make the salary displays
meaningful for non-coastal and international students.
The implementation is small; the design question is
whether the adjusted display competes with or com-
plements the national figures.

Odyssey Plans as default output. Burnett and Evans
(2016) recommend that career deliberation produce
three plausible plans, not one, and that the compari-
son among them is the developmental work. The cur-
rent Synapse output presents a single recommendation
set. A revised output would present three Odyssey
Plan candidates, allowing the student to see the same
underlying profile rendered as three different careers.
This addresses an under-claimed feature of the spatial-
map output: that the user is now positioned to see
multiple plausible neighborhoods, not just one.

ASCA and NACE standards coverage. The American
School Mindsets and
Behaviors framework and the National Association of

Counselor Association’s

Colleges and Employers’ Career Readiness
Competencies provide explicit standards against which
a counselor-deployed tool would be evaluated.
Synapse’s counselor-facing PDF export could carry a
per-standard coverage report indicating which stan-
dards a completed session evidences. This is invisible

to students and decisive for school adoption.

Two further lines (longitudinal reliability via versioned
localStorage snapshots; backfill of prestige-disadvan-
taged careers underrepresented in the current narra-
tive depth) are in scope but lower priority for the
present cycle.

5.4 Position Within the Broader Research
Program

Synapse is one prototype within an ongoing research
program at Lo/Be Lab on environments that support
reflective work during life transitions. The lab’s re-
search questions, articulated in five strands, ask:
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(RQ1) whether designed environments and guided
conversation can support sustained reflection at cohort
scale; (RQ2) what design principles support spatial,
conversational, and computational tools for sensemak-
ing; (RQ3) whether personal reflection improves
group decision-making; (RQ4) how to use Al to sur-
face evidence about a person without replacing their
judgment; and (RQ5) what is discipline-specific and
what is universal when designing reflection tools for a
particular profession.

Synapse most directly addresses RQ2. The replace-
ment of ranked-list output with spatial map is a de-
sign-principle claim that this paper develops theoreti-
cally and that future empirical work will test. The lab’s
broader research program is organized around five an-
imating research questions; companion prototypes
that test the other questions are in development and
will be documented as the program matures. The four-
part design vocabulary the lab uses to organize these
prototypes (reflection, interpretation, visualization, ac-
tion) is being articulated in a forthcoming framework
paper. The research program is the unit of analysis;
the prototypes are the experiments that test it. We
document this structure in the lab’s research-program
page and in cross-project field notes (notably Maps
over lists, which traces the spatial-map pattern as it re-
curs across multiple prototypes).

6. Conclusion

This paper has argued that the dominant output for-
mat of computer-driven career assessment, the ranked
list, imports two structural pathologies, choice over-
load and position bias, into a context where they ac-
tively work against the assessment’s developmental
purpose. We described Synapse, a working prototype
that responds to this design problem by replacing
ranked-list output with a spatial map of 460 occupa-
tions. The contribution is a design rationale and a de-
ployable artifact, not a controlled effectiveness evalua-
tion. The empirical work the design move requires is
itself the research agenda the paper develops.

The deeper claim is that interface form is part of the
cognitive task itself. A ranked-list output asks the user
to choose; a spatial output asks them to wander.
Career exploration, properly understood, is wander-
ing. The interface should support the task, not contra-
dict it.

Lo/Be Lab welcomes collaboration on any of the open
research lines described in Section 5.3, particularly
from counselor-education programs equipped to con-
duct the construct-validity and SCCT-integration stud-
ies. Inquiries can be directed to

seth.looper@gmail.com.
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