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ABSTRACT
Global demand for software engineers continues to strain the tech-
nology sector with unfilled software engineering positions and
stiff competition for hiring developers who are on the market.
To attract more candidates, technology firms have increasingly
been working closely with universities to recruit new graduates to
fill their jobs. Universities hoping to minimize mismatches in job
placement for new software developers should teach the skills and
attributes that enable entry-level software developers to succeed.
This paper presents a case study of hiring demands at one large,
well-established technology company that reveals the most sought-
after attributes in new hires. We discuss results of our interviews
with five software development hiring managers and the results
from a wide survey of engineers and architects from various lev-
els and experiences. The interviews and surveys reveal that some
qualifications are widely desired, and others have varying demand
based on functional area, technology, or type of development. Ulti-
mately, professional skills (e.g., teamwork) and personality traits
(e.g., strong initiative) top the list of desired attributes, along with a
few fundamentally broad technical skills. One key takeaway is that
candidates who learn professional skills from university programs
may be more readily hired into their first software engineering job
than those whose education focused mostly on technical areas.

CCS CONCEPTS
• Social and professional topics→ Software engineering educa-
tion; Employment issues.

KEYWORDS
Software Engineering, Professional Skills, Hireability, Employer-
Sought Skills

ACM Reference Format:
Sid Stamm. 2023. Desired Qualifications Sought in Entry Level Software En-
gineers. In Proceedings of the 54th ACM Technical Symposium on Computing
Science Education V. 1 (SIGCSE 2023), March 15–18, 2023, Toronto, ON, Canada.
ACM, New York, NY, USA, 7 pages. https://doi.org/10.1145/3545945.3569849

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than the
author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers or to redistribute to lists, requires prior specific permission
and/or a fee. Request permissions from permissions@acm.org.
SIGCSE 2023, March 15–18, 2023, Toronto, ON, Canada
© 2023 Copyright held by the owner/author(s). Publication rights licensed to ACM.
ACM ISBN 978-1-4503-9431-4/23/03. . . $15.00
https://doi.org/10.1145/3545945.3569849

1 INTRODUCTION AND RELATEDWORK
There is a wealth of research where investigators seek to identify
precisely what makes software engineers successful; this is driven
by both university programs (who wish to provide the best prepa-
ration for their students) and for software companies (who want to
hire the right people for their jobs).

Much of the existing research focuses mainly on technical, or
coding skills [3, 12], but there are indications from other studies [4]
that skills that transcend technical domains like coding or software
may be just as important. Sometimes considered “soft skills”, the
Accreditation Board for Engineering and Technology (ABET) and
others refer to these as “Professional Skills” [2, 6, 8] and since 2000,
ABET has emphasized their importance in their criteria. Software
engineers, especially entry-level engineers, need these skills among
others to have a successful career. Radermacher and Walia called
this out in their 2013 literature review of this area [7] and Hewner
and Guzdial [3] echo the industry’s desire for these skills too.

In 2008, Begel and Nagappan showed that working with others
is a critical skill [1], and since then many universities have included
pair programming in their curriculum. This is, however, not the
only professional skill needed to succeed as a software engineer.

In 2019, Valstar provided a detailed analysis of the gap between
skills needed and skills desired, offering ways to structurally close
this gap [10]. To confirm that Academia is on the right track, we
hope to show the qualifications desired are similar to what a large
technology company seeks. Expanding upon the work, Valstar et
al. queried faculty to see what’s stopping universities from closing
this gap [11]. They find resource obstacles slowing the change
needed in academic programs, which could benefit from data to
support requests for funding or time. We hope our work contributes
additional support for the urgency in adopting acdemic programs
to the rapidly changing industry.

Lundberg et al. probed employers for “Skills, Knowledge, and
Personal Attributes” that graduates from their programs need to
be successful on the job after graduation [5] and found that in
2020 employers still wanted better communication skills than the
examined programs offer their graduates.

The gap in communication skills is a clear example of how skills
and attributes needed for a degree-holding job candidate to be
“fully operational” (implicitly defined as the ability to work au-
tonomously without additional training in [5]) includes more than
the attributes and skills demonstrated by students who complete
a particular degree program. Szynkiewicz et al. call this employa-
bility [9], and point out that employers often fill the gap between
“employable” and “fully employable” (i.e., between “will hire” and
“fully operational”) with additional post-hire training. Extra training
is commonly used to bridge this gap due to high demand for soft-
ware engineers and although not ideal (costing money and time),
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many companies find it easier to train them on the job than to find
already fully employable candidates.

Lundberg et al.’s work illuminated one part of the employability
gap: there are skills that can be learned after hire. There is an
additional component of employability for job candidates that were
turned down for the position.

We observe that the union of skills “trainable after hire”
and skills “required for hire” is the set of qualifications
degree programs should consider adding to their pro-
grams.

Thus we sought to begin identifying what qualifications fall into
this gap at one large employer to help guide improvements in many
university programs.

Lundberg et al. [5] conducted follow-up interviews and a sur-
vey of many different employers, which is similar to this work and
Hewner and Guzdial’s [3], but Lundberg et al. focused on a few data
points frommany employers and targeted specific degree programs,
whereas we elicited all qualifications from one employer for use in
guiding improvements to or validation of many different degree
programs. Our work is one attempt at establishing coordination
between a large Fortune 100 employer and the university employ-
ing this paper’s author to attempt uncovering what qualifications
universities should be adding to their curriculum.

Li et al. [4] broadly surveyed engineers to identify top qualifica-
tions for employability at all levels; they also conducted interviews
to interpret their results, concluding:

[T]he top five distinguishing characteristics of great
engineers are writing good code, adjusting behaviors to
account for future value and costs, practicing informed
decision-making, avoiding making others’ jobs harder,
and learning continuously.

These characteristics are a mix of technical and professional
skills, but Li’s work begins with a pre-set menu of qualifications
and it’s not clear whether these skills are used equally throughout
an engineer’s career. The result of Li’s work is rigorous and deep,
but does not address how university programs can better equip
software engineers to get that first job where additional training
may not be provided. Educators want to know what is missing from
what they teach for an entry-level position, and thus what they can
focus on that will ensure maximum employability.

1.1 Contribution
Ultimately, the question we aimed to answer through interviews
and a survey was, “What characteristics does an ideal entry-level
software engineer possess?”

Our work employed Hewner and Guzdial’s methods [3] with a
broader audience to help universities identify gaps in their curricu-
lum.We aimed to find qualifications desired in software engineering
job candidates so universities may findwhere employability requires
something not covered in their programs’ educational outcomes. In
our study, we elicited qualifications from hiring managers (through
individual interviews) and asked software engineers (via online
survey) to rate qualifications in entry-level software engineers at
one large Fortune 100 company (who wishes to remain unnamed
in this work while rapidly expanding their software engineering
capacity). Ultimately, we found that professional skills top the list

of things that differentiate top-level engineers from the rest. We
hope this data will help emphasize need and find opportunities
for improvement in degree programs to make graduates of those
programs more fully employable.

2 METHOD
We elected to conduct two rounds of one-on-one interviews with
hiring managers to allow the participants to express opinions con-
trary to their peers or superiors without social pressure to conform
to company-wide norms. We asked interview subjects to enumerate
qualifications, then asked them to rank the qualifications. Lastly, we
asked a wider set of engineers to rate the importance of top-ranked
qualifications. This procedure is very similar to a technique used
by Hewner and Guzdial [3] employing interviews to brainstorm
qualifications and a survey to rank them. A key strength of using
individual interviews over a focus group was the ability to identify
unique rankings in various software focus areas (e.g., cloud com-
puting or device firmware) from managers in those areas. Later, we
were able to compare the separate rankings to survey results from
engineers in those same areas.

This research involved human subjects, and was conducted un-
der supervision of Rose-Hulman’s Institutional Review Board via
protocol number RHS0373. Individual subjects’ identities were not
retained, consent was obtained from each participant, and partic-
ipation was entirely voluntary. Any notes or recordings created
during this experiment were made with consent of the subjects
and stored in digital form; they did not include subjects’ names or
identifying markers and and the notes/recordings from individual
interviews were destroyed at the conclusion of the study.

In the first round of interviews, wemet with five hiring managers
and asked them to construct lists of qualifications they desired
in entry-level software engineering candidates. This began with
the interviewer asking each subject to identify the team’s core
area (cloud, firmware, DevOps, mobile, etc), and then estimate
importance of hiring; to estimate “importance”, subjects were asked
to estimate the number of engineers they’ve hired in the past three
years and how many they expect to hire in the future 12 months.
Next, the interviewer asked each subject to identify qualifications
or “attributes” desirable in entry-level software engineers. To help
generate and guide the exercise, the interviewer asked the following
questions:

• Characterize a “star performer” you have worked with, who
was an entry-level software engineer.

• What were skills, behaviors, or abilities present in this “star
performer” that contributed to their success.

• What were skills, behaviors, or abilities absent in this “star
performer” that could have contributed to their success.

• Characterize a hypothetical “perfect new hire”, who just
completed a college/university degree program.

• In what areas do you want new hires to be strongest before
you hire them?

• What skills, behaviors or abilities do you expect most entry-
level engineers will need to learn after they are hired.

Once the first round of interviews was complete, we combined
the lists of qualifications together into one list of qualifications,
removing duplicates.
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We began the second round of interviews by presenting the first
subject with the combined list and a transcript of notes from their
first interview. After ensuring all of their desired qualifications were
included in the big list, the interviewer asked them to arrange the
items in the list by importance. The interviewer acted mainly as a
facilitator to help the subject employ a sorting method if necessary,
but mainly encouraged the subject to talk through their reasoning
and reorder using the method of their choice. After each subject
completed their ranking, the updated list was used as the starting list
for the next interview subject, but the subjects were not told how the
initial list order was produced. This allowed other subjects to reflect
on rankings from the other subjects without feeling pressured into
agreeing with the other subjects.

During the ranking exercises, interview subjects were also en-
couraged to clarify any of the qualifications. For each qualification
that was rephrased by an interview subject, all previous subjects
were given the new phrasing and asked through email conversa-
tions to reconsider (verify or change) the position of the updated
item in their ranked list. At the end of the second round of in-
terviews, we had five ranked lists of qualifications. Each list was
unique to each subject, and likely to their functional area.

We reordered the list of qualifications by the average of ranks
chosen by the interview subjects. We discarded the lowest-ranked
11 qualifications (leaving 42) to avoid an excessively long survey
and because the interview subjects indicated these were mainly
“nice to have” and not very important.

The final part of our study involved gathering information from
a broader set of participants. We asked a large group of software
engineers to fill out an anonymous online survey that first identi-
fied the type of engineering they most frequently do (e.g., cloud,
firmware, DevOps, etc), and then asked them to rate the qualifica-
tions. Tomake the surveymore approachable, we split qualifications
into three categories: Attributes, Professional Skills, and Techni-
cal Areas. Survey participants were presented with one category
of qualifications at a time and asked to rate each qualification’s
importance on a scale of 1 (Not Important) to 5 (Very Important).

3 RESULTS
We requested interviews from a set of five subjects from various
business groups across the company, and all of them agreed to
volunteer for brainstorming and ranking of qualifications. Their
levels of seniority varied from senior director to first-level manager,
and their teams’ focus areas ranged from DevOps, to Cloud, to
broad “Labs” (all areas). Given this variance, we were able to look
at segments of the survey responses in comparison to very focused
hiring managers, and also compare the broad view of the “labs”
managers to the survey results as a whole.

3.1 Interview Results
The five interview subjects came up with a total of 53 qualifications
after duplicates were removed. During the interviews, the subjects
were not coached on what types of qualifications were “fair game”
for this list; we intentionally asked for “all qualifications” in the
interviews so the subjects would pick out things we teach students
in our universities, but also professional skills or things we may
not teach them. As a result, many of the desired qualifications are

not considered “Computer Science” by many scholars, and might
instead be classified as professional skills or personality traits not
limited to use in software engineering.

The five subjects were asked to rank the 53 qualifications and the
majority chose “CS Fundamentals” as the most important. When
pressed on the issue, many indicated they assumed a degree in
computer science or software engineering assured this qualification,
but it was an important qualification nonetheless. The other three
most important qualifications identified by the five hiring managers
included Strong Initiative / Self-Directed, Problem-Solving Technique,
and Teamwork Skills.

13 (65%) of the qualifications ranked by managers in the top 20
are those that would fall into the six professional skills called out
by ABET’s EC2000 criteria [2] or are personality attributes like
“curiosity”. These are not necessarily a technical skill or domain
knowledge within computer science. These are qualifications like
delivers what’s promised (professionalism), or Knows when to stop
and ask for help (lifelong learning and teamwork).

Top-ranked computing qualifications included Conceptual-Level
Understanding of CI/CD Platforms, Debugging Skills, and Ability to
apply Abstraction in Design/Implementation.

3.1.1 Discussion. The average ranking of qualifications indicates
consistency in what the subjects considered most important and
least important; top-ranked qualifications were consistently ranked
near the top by all managers, and bottom-ranked ones were con-
sistently ranked lower. Items ranked in the middle had much more
variability, suggesting that managers with different levels of re-
sponsibility or who oversee different types of focus (e.g., cloud
computing) may value them differently. The consistency at the top
and bottom indicates general agreement across functional areas for
the extremes, and most importantly, the qualifications in highest
demand by hiring managers.

3.2 Survey Results
The results of the survey ratings are shown in Table 3 ordered by
average rating (highest first). 24 subjects from a variety of functional
areas completed the online survey including Cloud (11), Desktop
(5), Firmware/Embedded (5), Data Science (1), Other (1), and “All of
the Above” (1). None of them self-identified as managers.

3.2.1 Discussion. The results of the survey indicate strong agree-
ment about the most important qualifications, but there was a wide
range of opinions on those ranked lower on average. Half or more of
the survey participants chose the same importance for 10 out of 42
qualifications: “Positive (”can-do“) attitude”, “Debugging skills”, “In-
quisitive or Curious”, “Strong Initiative (Self-Directed)”, “Receptive
to feedback (and code reviews)”, “Learns things quickly”, “Ability
to work as an effective member of a team”, “Big-picture thinking”,
“Ability to apply Software Engineering Best Practices”, and “Can
politely give feedback”. Note that eight of these are professional
skills, and not technologies or qualifications specific to software
engineering.

With the highest average importance rating, Positive (“can-do”)
attitude stands out with the highest percentage of survey partic-
ipants (67%) agreeing on its importance level. We speculate this
may be due to the rapidly changing nature of software technology
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and the need to continuously learn new things, but it could be
due to corporate culture or other factors outside the scope of this
study. The consistent emphasis on professional skills in the survey
data might also be an indication of a lack of these qualifications in
the general population of software engineers, or it is also possible
these might be fundamental to understanding how software sys-
tems work. In future work we plan to identify the cause for this
emphasis.

To explore whether or not there is variance across sub-fields
(“functional areas”) within software engineering, we can examine
subsets of the survey responses into functional areas corresponding
to each initial hiring manager’s area. Will the engineers surveyed
agree with similarly-focused managers about the most important
qualifications?

Cloud Software. Cloud software engineers largely agreed with a
cloud hiringmanager about which qualifications are important. One
of the interview subjects (a hiring manager) and many of the survey
participants identified themselves as working on cloud software.

Seven of the hiring manager’s top ten qualifications were also
rated as important (4 or 5) by the majority of same-area survey
responses. This indicates that those seven responses were very
important to both the hiring manager and engineers working in
the manager’s area. Two of the three remaining top-ten qualifica-
tions were commonly rated “Neutral” (3) by interview subjects (see
Table 1.

The survey participants’ lowest-rated qualification (38% consid-
ering it a 2 of 5) was “Theory (i.e., computability theory)”, which
the hiring manager rated fourth most important (of 42). There is a
wide variance in survey responses for this qualification, but the av-
erage rating was lower than all of the other qualifications for cloud
software engineers. Future work should investigate why hiring
managers and engineers disagree on the importance of theory.

14 (70%) of the 20 qualifications rated on average highest by
cloud software survey participants are considered “professional
skills” or personality attributes. This indicates a strong emphasis
on professionalism and collaboration in the work environment.

“CS Core Fundamentals” was rated lower than 15 other qualifi-
cations, but had high concentrations of “3” and “5” ratings. Based
on conversations during interviews with the hiring managers, the
large number of “3” ratings may be due to a common assumption
that all software engineers are screened for these fundamentals
before they are hired.

DevOps. DevOps engineers also strongly agree with two DevOps
hiring managers about top qualifications. Two interview subjects
identified themselves as DevOps managers, and two survey par-
ticipants indicated they worked on DevOps software. This is a
small sample size and may not be fully representative, but there
are indications of strong alignment between the managers and the
engineers.

Seven of one and six of another manager’s top ten qualifica-
tions were rated as “Important” or “Very Important” (4 or 5) by the
survey responses. Of the remaining three qualifications for each
manager, most were rated by survey participants as “Neutral” or
“Very Important” (see Table 2).

The two hiring managers had different rankings, likely due to
the differing needs of their teams. Both managers placed “Strong

initiative”, and “Teamwork” near the top of their rankings, but the
remaining qualifications in their top-ten lists were different.

“Work Experience” and “Good on distributed teams” were con-
sistently rated low by survey participants but high by the hiring
managers. This disparity is likely biased by the hiring manager’s
specific needs, since the managers indicated their needs may be
different than other groups and there are more than two DevOps
groups at the subjects’ company.

The DevOps survey participants were in alignment with each
other for all qualifications except for three: “Growth Mindset”, “Can
Communicate via Online Tools”, and “Exploratory (asks others what
they are doing)”, which suggests these attributes are important to
the specific composition of a team and are not generalizable. Seven
qualifications were rated “5” by both DevOps survey responses.
Aside from “CS Fundamentals” (which has a wide variance in rating
as mentioned earlier), all of these qualifications are also in the top
third as rated by the entire survey population, suggesting wide
agreement that these are important. Five of those seven qualifi-
cations were not computing-specific, and are instead professional
skills or personality attributes.

“Strong Initiative” is near the top of the DevOps rankings but
also near the top of the Cloud survey rankings. This is consistent
with the average for all survey responses, where it is rated fourth-
highest (53% of responses rated it a 5). That suggests this is a very
important qualification across all sampled functional areas.

Firmware/Embedded and Other Areas of Software Engineering.
The other two interview subjectsmanaged a broad range of software
engineering functions, which do not map well to the functions iden-
tified by survey participants as “Desktop” or “Firmware/Embedded”
software. This data is more informative when used in combination
with the other software functions (Cloud and DevOps) to analyze
software engineering qualifications at this company broadly.

3.2.2 Comparison of Rankings. To identify how closely the two
groups (hiring managers and software engineers) agree on impor-
tance of qualifications, we compared average rankings of the two
groups.

The managers’ ranking of qualifications is taken directly from
the procedure followed during the interviews, described in Section 2.
Ordering the qualifications by average survey response rating gives
us a ranked list of qualifications from the software engineer per-
spective. We can identify how closely these rankings match by
computing the average distance between positions on the two lists
for each qualification.

On average, each qualification had a rank difference of 9 between
ranking sets. “CS Core Fundamentals” and “Receptive to Feedback”
changed rank the least (rank difference of 1). “Relationship-building”
and “Ability to (nicely) ask others for help” moved the most with
a difference in ranking of 26 and 27. This indicates inconsistency
between the two rankings. This is not very significant due to the
small survey sample, so it’s not clear whether or not managers and
engineers across functional areas agree on qualifications.

4 LIMITATIONS AND FUTUREWORK
This study gathered data from only one company, albeit a large
company. Software engineering exists broadly in many sectors
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Rank (mgr) Qualification Rating
1 2 3 4 5

1 CS Core Fundamentals 8% 0% 38% 8% 46%
2 Strong Initiative (Self-Directed) 0% 0% 22% 22% 56%
3 Willing to step a little out of their comfort zone 0% 11% 0% 44% 44%
4 Theory (i.e., computability theory) 15% 38% 23% 8% 15%
5 Problem-solving technique 0% 8% 23% 23% 46%
6 Sampling of programming/tech languages 0% 8% 54% 31% 8%
7 Learns things quickly 0% 22% 0% 22% 56%
8 Ability to work as an effective member of a team 0% 0% 8% 69% 23%
9 Algorithms 0% 15% 0% 62% 23%
10 Conceptual-level understanding of service-oriented architectures 0% 8% 46% 38% 8%

Table 1: Top qualifications ranked by a cloud software hiring manager and corresponding ratings from engineers. Values are
percent of survey responses from cloud-focused participants who chose each rating (n=13).

Rank (mgr 1) Qualification Ratings
1 2 3 4 5

1 CS Core Fundamentals - - - - 2
2 Strong Initiative (Self-Directed) - - - - 2
3 Ability to work as an effective member of a team - - 1 - 1
4 Algorithms - - - 1 1
5 Conceptual-level understanding of service-oriented architectures - - - 1 1
6 Attention to detail - - - 1 1
7 Work Experience - 1 1 - -
8 Positive (“can-do”) attitude - - - - 2
9 Committed/follow0through (delivers what’s promised) - - 1 - 1
10 Learns things quickly - - - 1 1

Rank (mgr 2) Qualification Ratings
1 2 3 4 5

1 Good on distributed teams - 1 1 - -
2 Strong Initiative (Self-Directed) - - - - 2
3 Conceptual-level understanding of CI/CD platforms - - - 1 1
4 Containers - - 1 1 -
5 Debugging Skills - - - - 2
6 Problem Solving Technique - - - 1 1
7 “Growth Mindset” - 1 - - 1
8 Receptive to feedback (and code review) - - - - 2
9 Ability to work as an effective member of a team - - 1 - 1
10 Multi-task ability (and knowledge of whether or not they can do more or are over-

loaded)
- - - 1 1

Table 2: Top qualifications as ranked by two DevOps hiring managers and corresponding rating counts from engineers (n=2).

of the economy, and understanding desired qualifications more
broadly could illuminate trends across the industry.

Especially interesting would be identifying why employers seem
so focused on professional skills. Is this a symptom of educational
gaps? Possibly this emphasis exists because universities are doing
very well in technical education, so employers are looking for early
indications of long-term career success. Understanding this empha-
sis would benefit from comparing software engineering desired
qualifications to other, more mature engineering disciplines.

Although we reached out to more than 1000 engineers for our
survey, the response rate was unfortunately very low (2.2%). We
suspect this is because employees at this company have been subject
to many surveys in the past year and are tired of volunteering
their time to answer questions. Reattempting the same survey with
participation incentives or at a less survey-saturated time of year
may yield a bigger sample and provide more conclusive results.

Understanding top qualifications is only one step in Lundberg
et al.’s recommended collaboration between industry and univer-
sity [5]. Acting on this data requires comparing desired quali-
fications to accreditation criteria (such as ABET’s [2]) and stu-
dent/program outcomes at various universities.

5 CONCLUSION
Through interviews of hiring managers and a survey of software en-
gineers, we’ve uncovered the most-desired qualifications for entry-
level software engineers at one large Fortune 100 employer. Profes-
sional skills (teamwork, for example) top the lists of most important
qualifications from both managers and engineers, and at least ini-
tially it appears the managers and engineers mostly agree on what
is important. While the results are not strongly significant, they
confirm findings from prior work that there is a general trend of
demand for professional skill training over specific programming
languages or technologies.

We now knowmore about whatmanagers and engineering teams
want for qualifications when seeking entry-level peers/hires at one
large tech company. The focus on professional skills indicates an
opportunity for many university programs to emphasize these more
in their programs to help differentiate their graduates. If you man-
age a Software Engineering (or Computer Science) program at your
university and something in this list is missing from your pro-
gram’s educational outcomes, perhaps these are topics to consider
to increase your students’ job placement.
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Attribute Category 1 2 3 4 5 Distribution of Ratings
Positive ("can-do") attitude Attributes 0% 0% 13% 20% 67%
Debugging Skills Tech Skills 0% 0% 4% 50% 46%
Inquisitive or Curious Attributes 0% 0% 20% 20% 60%
Strong Initiative (Self-Directed) Prof Skills 0% 0% 20% 27% 53%
Ability to (nicely) ask others for help Prof Skills 0% 0% 12% 42% 46%
Receptive to feedback (and code reviews) Prof Skills 0% 0% 17% 33% 50%
Committed with Follow-through (delivers what’s promised) Prof Skills 0% 7% 7% 40% 47%
Attention to Detail Attributes 0% 0% 13% 47% 40%
Learns things quickly Attributes 0% 13% 7% 20% 60%
Problem-solving technique Prof Skills 0% 4% 12% 38% 46%
Ability to work as an effective member of a team Prof Skills 0% 0% 8% 58% 33%
Big-picture thinking Attributes 0% 13% 13% 20% 53%
Growth Mindset (knows their work may end up bigger than ex-
pected)

Attributes 0% 7% 13% 40% 40%

Willing to step a little out of their comfort zone Attributes 0% 7% 13% 40% 40%
CS Core Fundamentals Tech Skills 4% 0% 33% 17% 46%
Relationship-building (cross-team) Prof Skills 0% 12% 17% 38% 33%
Algorithms Tech Skills 0% 8% 25% 42% 25%
Ability to apply Software Engineering Best Practices (e.g., Test-
Driven Development, etc)

Tech Skills 0% 0% 33% 50% 17%

Programming Languages Tech Skills 0% 8% 25% 46% 21%
Security Best Practices Tech Skills 0% 8% 29% 38% 25%
Documentation Skills (including self-documenting code, technical
documents, diagrams, etc)

Prof Skills 0% 17% 21% 38% 25%

Conceptual-level understanding of entire software lifecycle (require-
ments, construction, deploying, maintenance/updates, etc)

Tech Skills 0% 17% 21% 38% 25%

Can communicate via online tools (e.g., Trello, GitHub Issues, MS
Teams, etc)

Prof Skills 4% 4% 46% 12% 33%

Exploratory (asks others what they are doing) Attributes 7% 7% 33% 20% 33%
Can politely give feedback (and review code) Prof Skills 0% 8% 29% 54% 8%
Ability to apply abstraction in design or implementation Prof Skills 0% 12% 38% 29% 21%
Ability to multi-task (and knowledge of when they are overloaded) Prof Skills 4% 12% 29% 29% 25%
Software Architectures Tech Skills 0% 21% 21% 42% 17%
Sampling of programming/tech languages Tech Skills 0% 12% 38% 38% 12%
Willing to help train others on new things (share their skills) Prof Skills 4% 12% 33% 33% 17%
Effective on distributed teams Prof Skills 4% 17% 33% 25% 21%
Conceptual-level understanding of CI/CD platforms Tech Skills 0% 12% 46% 29% 12%
General understanding of databases and their use (hadoop, mogodb,
sql, nosql, etc)

Tech Skills 0% 21% 38% 29% 12%

Ability to serve as different roles on a team Prof Skills 0% 21% 46% 17% 17%
Speaking/presenting skills Prof Skills 4% 12% 46% 25% 12%
Operating Systems Tech Skills 4% 17% 33% 38% 8%
Conceptual-level understanding of service-oriented architectures Tech Skills 0% 25% 38% 29% 8%
Cloud development techniques Tech Skills 12% 12% 46% 17% 12%
Understands economic/performance factors of their work (direct
costs of engineering choices, e.g., AWS cost)

Prof Skills 4% 29% 46% 12% 8%

Containers Tech Skills 12% 21% 38% 25% 4%
Theory (i.e., computability theory) Tech Skills 12% 38% 29% 8% 12%
Work Experience (internship or otherwise) Prof Skills 25% 29% 25% 8% 12%

Table 3: Importance ratings for qualifications as rated by survey respondents. “Distribution of Ratings” shows range, upper/lower
quartiles, and mean rating (not median as standard in boxplots). Top-rated qualifications are consistently highly rated and
those rated lower on average have more variance in importance to respondents.
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